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1. Overall Description:
RAN2 thanks SA2 for the proposed method for Time Synchronization status reporting to UE(s). RAN2 discussed the issues and questions related to RAN2 and would like to provide the following answers.
#Issue 1:
SA2 question: SA2 would like to kindly request RAN2 and RAN3 to provide feedback whether both scopes (group of cells per gNB, group of cells across gNBs) can be beneficial and supported.
RAN2's Answer:
Per RAN2 understanding, a reference report ID corresponds to a source clock. Even different gNBs may initially share a same source clock, if one of the gNBs later change its source clock, as there is no mechanism to coordinate among gNBs, the setting of only one reference report ID may still cause issue. So, RAN2 prefer to restrict the reference report ID within a single gNB, e.g., within group of cells per gNB.
Furthermore, based on the current specification, if the synchronicity budget for the 5G system within a working clock domain is less than or equal to 900ns, RF propagation delay compensation (PDC) will be necessary, and the PDC depends on the SFN ending boundary timing (e.g. the RTI (referenceTimeInfo) provides the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted or the time at the ending boundary of the system frame indicated by referenceSFN). However, the SFN ending boundary of different cells may not align. Thus, even two cells share the same source clock (e.g. use a same reference report ID), if the synchronicity budget for the 5G system within a working clock domain is less than 900ns and the SFN ending boundary of two cells is not aligned, the UE still needs to obtain the RTI (referenceTimeInfo) when moving to a new cell. 
Therefore, one reference report ID corresponding to a group of cells accoss the eNB is only beneficial in the following cases: 
· Case1: when PDC is not necessary (e.g. if the synchronicity budget for the 5G system within a working clock domain is larger than 900ns).
· [bookmark: _GoBack]Case2: when the synchronicity budget for the 5G system within a working clock domain is less than 900ns, and the SFN ending boundary of two cells is aligned.
#Issue 2:
With respect to the point raised by RAN2 in the LS response on 5GS time synchronization status report towards the UE(s) in R2-2213048 ("If dedicated information is required, from RAN2 perspective, it would be good to avoid all UEs going to connected at the same time."), SA2 has concluded the following:
From SA2 perspective, it is not required that the UE always transitions to RRC_CONNECTED immediately to retrieve the latest available clock quality information. In order to reduce RACH access from many UE(s) (to move back to RRC_CONNECTED state) at the same time, the following option has been considered pending RAN2 feedback:
It can be required that RAN randomizes the UE(s) re-connecting back to the network, i.e., to spread the UEs' connection attempts in the time domain, e.g., over the course of (1) few seconds (2) one minute, (3) several minutes. RAN2 is expected to determine whether and how this can be achieved.
SA2 question: SA2 would like to kindly request RAN2 to provide feedback whether this approach is feasible.
RAN2's Answer:
Per RAN2 understanding, whether the UE needs to transition to RRC_CONNECTED immediately to retrieve the latest available clock quality information depends on whether the RTI can be used by IDLE/RRC_INACTIVE UE directly, e.g. whether the PDC is necessary:
· We think for most cases in IIOT, the synchronicity budget for the 5G system within a working clock domain is less than or equal to 900ns and therefore PDC is needed. Since the PDC can only be performed in RRC_CONNECTED, the RTI can only be used after UE enters into RRC_CONNECTED state, e.g., for service transmission. In other word, the RTI is useless for such UE if it keeps in RRC_IDLE. So even upon reception of indication, such UE transitions to RRC_CONNECTED immediately to retrieve the latest available clock quality information, if UE still needs to back to RRC_IDLE state, this retrieval process would be useless. In a summary, we think in most cases, UE don’t need to transition to RRC_CONNECTED immediately to retrieve the latest available clock quality information.
· On the other hand, there may be also some cases that the synchronicity budget for the 5G system within a working clock domain is larger than 900ns. In such case, UE in RRC_IDLE can make use of RTI, without need of PDC. Then it may be beneficial that UE transitions to RRC_CONNECTED immediately to retrieve the latest available clock quality information and back to RRC_IDLE to further use the updated RTI. But as mentioned above, we assume such cases would be relatively rare. Moreover, in this case, the legacy RACH backoff mechanism is enough to avoid the RACH congestion (e.g. upon RACH Contention Resolution failed, a backoff parameter with value range from 5ms to 1920ms can be sent to UE to randomize the UE(s) re-connecting back to the network). 

2. Actions:
To SA2, RAN3:
ACTION: 	RAN2 respectfully asks SA2 and RAN3 to take the above answers into account.

3. Date of Next RAN3 Meetings:
TSG RAN WG2 Meeting #121bis-e		April 17 - 26, 2023 	Online
TSG RAN WG2 Meeting #122		May 22 - 26, 2023	  	Incheon, KR




