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What's differences of 75.1 vs 75.2 [NW Topology] (1/2)

G.8275.1 / Full Timing Support [FTS] (): PTP supported nodes
Need to support PTP function (T-BC / T-TC) in all node.
((())) L
PRTC.& PN e,
(GNSS) ;4

-
-
-
-
-
-

[
Core NW etc.. |

e.g.
i 100ns + 50ns + 100ns + ... = 1.0us ||

In the FTS network, satisfactory sync performance are specified for all nodes.
And the test methodology of sync performance is clearly described on
standardized documents.

Easy to planning accuracy performance in network !

Easy to be able to troubleshoot for failure nodes !
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What's differences of 75.1 vs 75.2 [NW Topology] (2/2)
G.8275.2 / Partial Timing Support [PTS] (*): PTP supported nodes

Supported PTP function (BC/TC) in few node.

ss‘ Need to
0 support

“ 7 Need to

‘x/ GNSS support

* 2. () S o= ,og\lss
PRTC %,
(GNSS) T
o= TMi'BTS with
Core NW etc ” Unaware Network / Legacy Network T-TSC-A

The real network has complex NW as Router, VPN, Media Convertors.
So, Need to care issue of Delay asymmetry / Huge PDV / different Path etc..

How do you decide on responsibility of performance for each nodes ?

How do you planning accuracy performance ?
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Requirement for performance for FTS sync chain

Reqg-1 (Node for FTS): Req-3 (BTSs):
max|TE| by nodes. max|TE.|:

Single Node : ClassA:+100ns / ClassB:+70ns / ClassC:+30ns difference from the BTSs.
*NOTE: In the PTS, NO defined specs for the nodes. 6a/7a8a 9

1 2 3 4
PRTC
(UTC) O O @ @ @

'+ Time error accumulation along the supply chain

E > T BTS
Req-2 (Network): 6¢c /¢ 8,b

:(maxlTE|: difference from UTC through the network. e.g. il.5us(3u;?:

[ITU-T G.8271.1 - Figure VII.1] ,

Network'requirement [3GPP] BTS requirement for 5G ['IEEE802.1CM]

. - ategory 0000 =
(Ho‘rlnve_ &B¥¢é§ fn5<)>de) (N <r)nl:’a’qll::\l;(:lj) A (Tt:xL-I;E;I) 60 / 70ns
LTE-TDD (4G) 3 us (<3 km) B max|TE| | 109 / 190 / 200ns
(Wide-Area Base station) 10 us (>3 km) (btw. BTSs)
NR TDD (5G) 3 us C (W'P:?;LTVEL) 1.1us (include MBH)
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What's differences performance of 75.1 vs 75.2?

What is difference of FTS/PTS for the operators?

- Budget model of FTS, it is defined to care all Time Error portions. So, on the FTS NW can design Time
Error budget easily. Because the provision of TimeError is divided finely.

- However, in budget model of PTS, it is defined TimeError very roughly. Any portion has its own
TimeError specified vendor originate. Thus, Operator need to spend time and cost for interoperability and
planning of TimeError budgeting on PTS NW!!

TimeError budget on FTS-NW TimeError budget on PTS-NW
A s o ) s 2
qQc S © application(TE qc 95 o application
S $35 R neemer E@S and <S ég,,;d) Re arrange-meﬁf\s and short
§Y  250ns | 33& short Holdover in the &Y 250ns | 3@k Holdover in the End
& 2 End Application (TEgga) & 2 Application (TEgga)
ES 8 % © 8 Link Asymmetries g3
ol 83 S5 98 v .. 5
2 §('-Q 250ns _§ S §: (Celink_asym) % ~ & ‘c%
5‘)?43 ~\__/U’—Q 3 %E §_ 2 & Time Error of PTS NW including
e 200ns Random jitter and error 3 o4 Total | g~ Node Constant, Random jitter
i 5" due to SyncE re- , ga 1000ns | = o error, Link asymmetries and PDV
éé —_ 3 gg arrangements (dTE") 4&3 §-§ of unaware NW (TEprs nw)
:—g ] H: < —
SR 550ns | & @ Node Constant error = %3
-11 Class-A nodes] (ce ) «Q
—_— ptp_clock
T 1oons | B 7+ foons | %
v v 100ns ég PRTC[GNSS] (ce,t) IR 00ns §§ PRTC[GNSS] (ce )
Q

- This examples are based on ITU-T G.8271.1(FTS) and ITU-T G.8271.2(PTS).
- T-GM change (e.g., due to loss of PRTC traceability of one of the redundant GMs in the network).
- A typical case is when the End Application enters holdover for a short period (e.g. 1 minute)

IEEE STANDARDS ASSOCIATION




Example of TimeError budgeting for 5G MFH (NGFI-I)

5G MFH has requirement of max|TE,]|.
Example of budgeting is shown below;

1 2 3 a4
o——o—+0——c——0—|

: Time error accumulation along the supply chai|

5G MBH NW
(NGFI-II)

Relative TimeError budggt on 5G MFH NW with FTS

T A f
20ns g o ‘:’ End application(TEg,)
q SET
St'é 8¢ § Rearrangements and
‘c -
EN 332 SO 'Hefipédhe
ons 39 °’i End Application (TEgga)
5 o
| 3_¢8 |ea
2 o it fhde
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D~ %) P
\___/—‘D -m
<8 ~ctns Random jitter and error due
< ~ 5 Class-Crodes] o to SyncE re-arrangements
Go ] 8o (dTE)
U o
39 - L
2"  50ns |/ QGG Node Constant error
5 Class-C nodes
—_ (ceptp_clock)
B SN =%
v b 8 ] fY  Woldefined)
86

- This examples are based on IEEE802.1CM-2018 and ITU-T G.8271.1(FTS).
- This case is not entered the End Application to holdover(because not using GNSS, and only using wire line).
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Cai,Tazi Proposed Way forward -
proposed Amendment

Proposed way forward made on IEEE 1914.1 TF call on Friday 11 January 2019.
We propose following amendment in red:

Case (1): Requirement for Fronthaul (NGFI-I) and midhaul (NGFI-II) sheutd could
be specified separately, considering differences in network topology, transport
distance, and timing requirement, if separate PRTC is supplied for the NGFI-I
network.

 For NGFI-I (fronthaul), ITU-T G.8275.1 (FTS) is mandatory while ITU-T
G.8275.2 (PTS) is optional,

« For NGFI-II (midhaul), the standard specifies the requirement as it is
today (either G.8275.1 or G.8275.2 shall be supported)

Case (2): In case the PRTC for the NGFI-I (fronthaul) is supplied via the NGFI-II
(midhaul) Chain as shown in slide#7, then ITU-T G.8275.1 (FTS) should be used
as mandatory for both NGFI-I and NGFI-II, ITU-T G8275.2 (PTS) is optional for
both.

- Add notes where applicable that performance of PTS is FFS, and when
applicable the kind of performance to use.

- Add clarification on the statement that SynchE is not required when G.8275.2
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NGFI-I NGFI-II

(Case 1)
PRTC PRTC

xRAN compliant
Radio
8275.1

‘ RI_" | FTs

8275.2/8275.1 8275.2/8275.1
FTS or PTS FTS or PTS

cu EPC
C-RAN scope for éMP ® SGC
Shall be supported

‘ RU i
FTS or PTS

(Case 2) PRTC

*RAN compliant
Radio

— 8275.2/8275.1 8275.2/8275.1
RU FTS. FTS or PTS FTS or PTS

CU EPC
C-RAN scope for éMP SGC

RU
‘ | FTS is mandatory,
m PTS is optional E
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