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Q13/15 thanks 3GPP TSG SA2 for the liaison on Time Synchronization support in 3GPP specification (S2-2106786 / 3GPP TSG SA2-2106786-LS02).

 The liaison was reviewed at the Q13/15 meeting held during the SG15 Plenary (06-17 December 2021).

The use cases addressed by 3GPP TS 23.501, 3GPP TS 23.502 and 3GPP TS 23.503, and related to offering time synchronization as a service over the 5G network are considered with high interest by Q13/15. 

While there was no specific comment on the 3GPP specifications, some clarification is required on some aspects in order to perform relevant analysis by Q13/15 related to synchronization aspects that can meet the related requirements. This would be addressed in ITU-T Recommendations G.8271 and G.8271.1 (ref. 1 and ref. 2).

In particular, the most stringent timing requirement defined by 3GPP TS 22.104 is 900 ns as the maximum value of accuracy, as per “Table 5.6.2-1: Clock synchronization service performance requirements for 5G System” and under Section 5.6.2 Clock synchronisation service performance requirements:

“The synchronicity budget for the 5G system within the global time domain shall not exceed 900 ns.”

As per Table 5.6.2-1 in TS22.104, the service area for this requirement is defined as ≤ 1,000 m x 100 m
The figure below represents a 5G system that is modelled as a IEEE 802.1AS compliant time aware system for supporting TSN time synchronization (source: 3GPP 23.501). 
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Figure 1 - copy of Figure 5.27.1-1: 5G system is modelled as PTP instance for supporting time synchronization (source TS 23.501)

We understand that the location of the 5G synchronization master (5GS-5G GM) shown in the figure is a possible example, and different options are possible. Note, the term PRTC (Primary Reference Time Clock) is used by Q13/15 to indicate the time sync master for the synchronization network (typically a GNSS receiver) connected to or integrated in a PTP grandmaster (“T-GM”).

The following figure presents a simplified example showing how the 900 ns time error budget can be allocated in different parts of the network, where “Y” indicates the Time error between the radio interface of the gNB and the external interface of the NW-TT, while X denotes the time error associated to the radio link and the UE/DS-TT.

The overall 900 ns budget is understood to be a “relative” time error budget, and as an example the time error generated by the PRTC in this example would not significantly contribute to it (with the exclusion of the relative time error between different ports of the PRTC itself). 
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Figure 2 - break-down of Time error budget allocation of the end-to-end chain with 5GS and TSN end stations

Actions

Based on this understanding, Q13/15 has the following questions:

1) Could some assumption be made on the typical network architectures for the 5G domain in terms of distance (e.g., number of switches/routers) between the gNB and the NW-TT in this context (i.e., 5G integrated in TSN)? (the service area, < 1 km x 100m, seems to indicate a relatively small number of hops)

2) Could we assume that the PRTC (5G T-GM) be normally common for the gNB and the NW-TT in this context (i.e., 5G integrated in TSN)?  the service area, < 1 km x 100m, seems to indicate that the same PRTC can be generally assumed)

3) What typical budget of time error “X” should be allocated to the radio interfaces including UE and DS-TT in this context (i.e., 5G integrated in TSN, with up to 1 km distance)? 

We thank you for your assistance on this matter and look forward to fruitful cooperation.

References: 

1) ITU-T Rec. G.8271, Time and phase synchronization aspects of telecommunication networks (https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=14209 )

2) ITU-T Rec. G.8271.1, Network limits for time synchronization in packet networks with full timing support from the network (https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=14210 )

3) TD823R1/PLEN, G.8271.1 Amd.2

Attachment: TD823R1/P
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