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1 Introduction

In RAN2#109-e meeting, RAN2 made the following agreements on accurate reference timing [1]:
 Agreements [AT109e][032][IIOT]
· Capture for the reference time information in 38.331 that “The indicated time is referenced at the network, i.e., without compensating for RF propagation delay.”

· In Rel-16, propagation delay compensation may be done by UE implementation.

· Do not capture propagation delay compensation aspect in stage-2 specifications.

· No EN-DC specific enhancements are pursued for accurate reference time objective of Rel-16 IIOT WI.

· Do not make any specifications changes to indicate which of the received reference time information takes precedence in case the UE receives reference time via both unicast and broadcast signalling. 

· It is FFS if UE in RRC Connected can request SIB9 using on-demand SI request (by reusing OSI mechanism defined for RRC

This contribution discusses the remaining FFS points on UE’s request of reference timing.
2 Discussion
In RAN2#109-e meeting, RAN2 had a discussion on whether UE’s request of reference timing delivery is introduced or not [2]. The issue is split into two parts:
· Issue 1: Whether gNB should rely on UE’s signalling on necessity of timing delivery

· Issue 2: If UE’s request is required, which signalling can be used?

For Issue 1, RAN2 received an LS from SA2 [3] to indicate, “SA2 has concluded that there is no need to send any additional information to NG-RAN to determine the need for reference time delivery”. The response LS looks somewhat unclear but our understanding is that there is no need to send “additional” information. This conclusion indicates that there are some mechanisms for NW to know the presence of UEs requiring timing information but SA2 did not want to introduce a new “additional” information.
During the discussion in RAN2#109-e, several possible options has been addressed, e.g. 1) S-NSSAI 2) QoS related information, e.g. TSCAI, 3) UE capability reporting IIOT features, and 4) private network, etc. Although those may not be perfect, we think NW can use the information if NW wants to reduce the signalling.
Observation 1. By existing mechanism, gNB can know if there is a UE requiring timing information.
Proposal 1. UE’s request on timing delivery is not supported in Rel-16. RAN2 assumes gNB can know if there is a UE requiring the timing information.

Although companies did not fully understand and agree the necessity of UE’s request, RAN2 discussed how to support the signalling on UE’s request. The following options were on the table:

· Option 1. On-demand SI request for SIB9 in CONNECTED without additional assistance information
· Option 2. On-demand SI request for SIB9 in CONNECTED with additional assistance information
· Option 3. UE assistance information in CONNECTED

· Option 4. On-demand SI request for new Rel-16 SIB delivering ReferenceTimeInfo in CONNECTED

In RAN2#109-e, slight majority of companies are in favour of Option 1. The reason for Option 1 was that we can just reuse an existing on-demand SI mechanism in CONNECTED and no additional mechanism  is needed. However, it is not possible.
In Rel-15, on-demand SI request for SIB9 in CONNECTED is not supported. This means that there is no existing mechanism and additional work is required somewhere else. Also, on-demand SI request in CONNECTED is allowed only for Rel-16 SIB, not Rel-15 SIB except SIB9, because the necessity was not justified. If RAN2 agrees on-demand SI for SIB9, it will mean that an exceptional case is added and more effort on standardization will be required. Even though we could assume IIOT WI does not discuss this feature, some discussion how to support is required in other place, e.g. On-demand SI in CONNECTED discussion.
A potential issue is how UE knows if gNB supports SIB9 with ReferenceTimeInfo. If UE sends SIB request for SIB9 with ReferenceTimeInfo to legacy gNB, the gNB does not understand the request. Then UE may keep transmitting the request but receives no answer. So, additional signalling on support of SIB9 with ReferenceTimeInfo should be supported. Also, under the current mechanism, UE requests a specific system information, i.e. SIB9, not ReferenceTimeInfo. In this case, gNB does not distinguish which information UE wants to receive. In turn, gNB does not have a choice to send the response via DLInformationTransfer, not SIB9. Thus, Option 1 does not work and Option 2 is neither a cleaned approach nor reusing an existing mechanism.
Observation 2. On-demand SI in CONNECTED cannot be directly reused for request of ReferenceTimeInfo. Some potential specification impact is clearly foreseen, so it is not a cleaned approach.
If companies really want to introduce a request from UE, we prefer a cleaned solution, which is Option 3 or Option 4. But we think impact of Option 4 is relatively large, because it requires RRC spec change to move existing TimeReferenceInfo to other SIB. Anyway, solutions using on-demand SI are more about SI discussion, not IIOT specific issue. We think it should be confirmed in on-demand SI discussion.
Observation 3. Using on-demand SI is more about SI discussion, not IIOT specific issue.
Therefore, it seems that UE assistance looks simpler.
Proposal 2. If RAN2 agree UE’s request of ReferenceTimeInfo, UE assistance is used. 
3 Conclusion

This contribution has the following observations and proposals:
Observation 1. By existing mechanism, gNB can know if there is a UE requiring timing information.
Observation 2. On-demand SI in CONNECTED cannot be directly reused for request of ReferenceTimeInfo. Some potential specification impact is clearly foreseen, so it is not a cleaned approach.

Observation 3. Using on-demand SI is more about SI discussion, not IIOT specific issue.

Proposal 1. UE’s request on timing delivery is not supported in Rel-16. RAN2 assumes gNB can know if there is a UE requiring the timing information.

Proposal 2. If RAN2 agree UE’s request of ReferenceTimeInfo, UE assistance is used. 
4 References
[1] R2-109e chair notes EOM

[2] R2-2002281, Summary of [AT109e][032][IIOT] Accurate Reference Timing, Nokia, Nokia Shanghai Bell
[3] S2-1912769, Reply LS on reference time delivery, SA2
