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Introduction
In this contribution we discuss the LS by SA2 to RAN2 in R2-2300075/S2-2301463 on Proposed method for Time Synchronization status reporting to UE(s).
 Problem Description
SA2 has determined there is a need to indicate a “clock quality” field to certain UEs that need accurate timing information. In the legacy procedure, the UE always assumes that timing information for SIB9 carries the correct timing information and uses it to synchronize its clock without information about the source clock quality. However, SA2 has identified the need for some UEs to be notified of clock quality including IDLE and INACTIVE UEs.
After some exchange of information between SA2 and RAN2, SA2 decided to progress with a solution whereby SIB9 can indicate a Report ID to the UE. The IDLE/INACTIVE UEs can then compare the received Report ID with the available information to assess the need to obtain the new clock quality report, and consequently, the UE may move into RRC_CONNECTED state to obtain the latest clock quality information via RRC signalling [1]. 
To circumvent the issue that all UEs may attempt to go into RRC_CONNECTED at the same time upon receiving a SIB9 indicating a new clock report, which was the issue raised by RAN2 in their previous reply [2]; SA2 proposes some “randomization” over re-establishing RRC connection in time domain. SA2 asks RAN2 to determine whether and how this approach can work.
RAN2 Assessment
Efficacy of the approach
The first thing RAN2 need to decide is whether the approach by SA2 can resolve the problem of “too many UEs moving into RRC_CONNECTED”.  Given that the problem described by UE only occurs due to too many UEs attempting to RACH, randomizing RACH over time domain in principle should solve this problem and alleviate RAN2 concerns.
Observation 1: Randomizing UE (re)connecting back to the network as proposed by SA2 in time domain should solve the issue raised by RAN2 as longs as the randomization happens over sufficient time. 
Enabling randomization at RRC or NAS layer
If the UE is in RRC_Idle, NAS is expected to perform a Registration if the UE detects that the clock quality has changed according to the SA2 conclusion in [3]. This will lead to an RRC Connection Establishment Request from upper layers. However, RRC is not aware of the type of NAS message that has led to RRC Connection Establishment Request. Therefore, it is not possible for RRC to apply a random delay selectively only for the scenario that NAS sends a Registration message because the UE wants to receive clock quality details.
Observation 2: Randomizing access time over time domain can be implemented at the NAS level. Attempting to implement it at the RRC level is not be possible since the RRC is unaware that the reason for RRC connection establishment is to receive clock quality details. 
Proposal 1:  If an implementation solution is deemed necessary by SA2, then implementation delay should be implemented at NAS level which requires that the decision to re-establish an RRC connection happens at the NAS level. This can be left to UE implementation (at the NAS level) or the NW can signal an upper-bound on the UE randomization window before going into RRC_Connected.
Proposal 2: RAN2 can take the proposed reply in the annex as a starting point. 
Conclusion
Observation 1: Randomizing UE (re)connecting back to the network as proposed by SA2 in time domain should solve the issue raised by RAN2 as longs as the randomization happens over sufficient time. 
Observation 2: Randomizing access time over time domain can be implemented at the NAS level. Attempting to implement it at the RRC level is not possible since the RRC is unaware that the reason for RRC connection establishment is to receive clock quality details. 
Proposal 1:  If an implementation solution is deemed necessary by RAN2/SA2, then implementation delay should be implemented at NAS level which requires that the decision to re-establish an RRC connection happens at the NAS level.
Proposal 2: RAN2 can take the proposed reply in the annex as a starting point. 
Annex Draft Response from RAN2 to SA2
RAN2 thanks SA2 for the LS in S2-2301463 on Time Synchronization Status notification towards UE
RAN2 had discussions on the questions by SA2 and would like to provide the following feedback: 
From RAN2 point of view, the issue raised in the previous LS reply R2-2213048 can be generally solved by the approach proposed by SA2, which is, some randomization of UE(s) re-establishing their RRC connection in time domain. 
If a solution is needed that is robust to a large number of UEs attempting to connect, then a small random delay implemented at the NAS level at the UE should be sufficient. Note that this requires that the decision to re-establish a connection to retrieve the clock quality report be made at the NAS level. 
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Annex LS from SA2: S2-2301463
1. Overall Description:
SA2 has agreed the attached CR as update to conclusion for the key issue #1 “5GS network timing synchronization status and reporting”.
With respect to informing UEs in RRC_Inactive/Idle about a change of the RAN clock quality, SA2 has concluded the following:
-	The gNB includes in SIB9 a reference report ID as a notification for the UEs reading the SIB9 that there is new clock quality information available. The UE compares the reference report ID with locally stored reference report ID to determine if it had retrieved the last available clock quality information already.
-	The reference report ID consists of the scope of the report ID and an Event ID (an integer). Scope may either identify a group of cells within a single gNB or a group of cells across gNBs. The latter would reduce the amount of signalling even further since then UEs that move to another gNB would not need to retrieve the clock quality details.
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.
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.
With respect to providing RAN’s latest clock quality information to the UE in RRC_Connected state SA2 has concluded the following:
	If a UE is subscribed for Access Stratum Time Synchronization (ASTI) in the UDM (see clause 8.6), then the "Access and Mobility Subscription data" may additionally contain the following clock quality reporting control information:
Clock quality detail level: indicates whether and which clock quality information to provide to the UE and can take one of the following values: clock quality metrics or acceptable/not acceptable indication;
Clock quality acceptance criteria for the UE (if the clock quality level equals "acceptable/not acceptable indication": the clock quality acceptance criteria for the UE. Acceptance criteria can be defined based on the following attributes: time source, traceability to UTC or GNSS, synchronization state, clock accuracy, frequency stability.
Attributes that can be used for clock quality acceptance criteria depends on RAN capabilities to provide them and pending RAN WGs feedback. 
[bookmark: _Hlk125029909]Some companies believe that PTP clockClass can also be a parameter that can be used as clock quality acceptance criteria and for reporting clock quality to the UE while other companies do not consider PTP clockClass feasible because PTP clockClass values refer to the "holdover specification of the applicable PTP Profile" as per IEEE 1588 clause 7.6.2.5, which has no meaning if ASTI is used and is also not known to the UE and because PTP clockClass does not apply if an gNB uses SyncE or GNSS as time source. 
The reason that SA2 requires all these attributes is also to support scenarios where time is provided using PTP to devices behind the UE. To enable this scenario, ITU-T has informed SA2 in their LS on Monitoring of network time synchronization and relevant parameters that " if the timing is offered to the client connected to the devices/UE via a PTP interface, and assuming the client network makes use of a specific PTP profile, information must be provided to the PTP clock in the device so that Announce messages compliant with the relevant profile (e.g., ITU-T G.8275.1, IEEE802.1AS, the SMPTE PTP profile, etc.) can be generated." (see S2-2300011).
SA2 question: SA2 would like to kindly request RAN3 to provide feedback whether the following attributes are available in RAN: time source, traceability to UTC or GNSS, synchronization state, clock accuracy, clock frequency stability, PTP clockClass.

