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Abstract of the contribution: This paper discusses the LS response received from RAN2 and RAN3 on the Time Synchronization status reporting and gives the proposal
1. Discussion

In the SA2#154AH, the LS (S2-2301463) is sent to RAN2 and RAN3 for Time Synchronization status reporting to UE(s)
In this meeting, RAN2 (S2-230xxxx/R2--2302106) and RAN3 (S2-230xxxx/R3-230811) send the LS response to clarify the related issue.

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 answer:
It is beneficial to avoid the UE getting RRC connection whenever it moves to another cell. Identifying cells within the same gNB for option a) can already be supported with gNB ID length broadcasted, while identification of cells across different gNBs sharing the report ID with option b) would need signalling to be defined in RAN2.
RAN3 answer:
-
Depending on gNB topology, clock quality information can be the same for some or all cells of a gNB. Also, topologies can exist where clock quality information is different between “groups of cells within a single gNB” (e.g. cells served by different gNB-DUs).

-
RAN3 understands that it shall be possible for NG-RAN to ensure that UEs are kept in RRC_IDLE or RRC_INACTIVE state when moving between cells of a gNB with the same clock quality. From RAN3 point of view, this can be supported with just the “Event ID”.

-
RAN3 does not see a need to support “group of cells across gNBs” in Release 18, considering its limited applicability and the likely specification effort (e.g. coordination of the reference report ID over the Xn interface).

Observation 1: the report scope “group of cells across gNBs” is not supported by RAN3. In this release, only “group of cells per gNB” is supported.
Observation 2: gNB ID can be identified in the SIB if gNB ID length broadcasted (which is supported in r17). i.e. Scope ID = gNB ID has been supported from R17 in the 38.331.
For our spec 23.501, there are two method to clarify this, 

· Keep the scope ID, and clarify scope ID is the gNB ID which has been supported from r17.
· Just remove the scope ID.
This paper does not have strong view. The later one may be better to avoid the confusion to the stage-3.
Proposal 1: Removing the scope ID in the spec and removing the related EN.
Editor's note:
Support for scope of the report ID for a group of cells within a NG-RAN node or a group of cells across NG-RAN nodes depends on RAN2/3 feedback. If supported, how TSCTSF determines the impacted UE is FFS.

For the RAN node time status, there are two scenario
· The time synchronization is performed in the gNB-CU, so clock quality information can be the same for all cells of a gNB. 
· The time synchronization is performed in the gNB-DU, so clock quality information can be the same for all cells related to the gNB-DU of a gNB. i.e. clock quality information can be the same for some cells of a gNB.
This difference does not impact the Uu interface, but it impacts the reporting from NG-RAN to TSCTSF. The NG-RAN needs to report the scope of time sync status change.
· The whole gNB (i.e. report gNB ID), or

· cell list within one gNB. (i.e. gNB ID + cell list)
Proposal 2: The NG-RAN needs to report the scope of time sync status change.

On randomization of UEs getting connected:
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 answer:  It is feasible to randomize the UE(s) re-connection to the cell due to a new clock quality information available in the cell with current UAC framework. 

Question to CT1: 

RAN2 would like to know if we can use an existing access category for the access attempt to retrieve the latest available clock quality information, e.g., the one for MO signalling, or if it would require a new one since it should not block access triggered by other MO signalling.    

Proposal 3: No action is need at this stage.
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.
RAN3 answer:
-
The attributes “time source”, “synchronization state”, and “clock accuracy” are available at the gNB.

-
The attribute “clock frequency stability” is available at the gNB, under the assumption that it is offsetScaledLogVariance as defined in TS 23.501 or similar definition.

-
The attribute “traceability to UTC or GNSS” is available at the gNB, under the assumption that the value is true or false.

-
The attribute “PTP clockClass” is available at the gNB, under the assumption that the gNB receives time using PTP.

-
RAN3 assumes that a gNB may report all, some, or none of the attributes based on the gNB implementation, i.e. gNB makes the final decision on whether it performs time status reporting. Encoding details for these attributes require further RAN3 discussion and will be determined during the work item phase. RAN3 assumes that SA2 will align to RAN3 when it comes to the attributes and encoding.

It means the RAN may have all, some, or none of the attributes based on the gNB implementation. So the following ENs can be removed. And it proposes to clarify, the available parameters depend on the RAN imp[lementation
Editor's note:
Information elements contained in NG-RAN depends on RAN capabilities to determine them and pending RAN WGs feedback.

Editor's note:
Attributes that can be used for clock quality acceptance criteria depends on RAN capabilities to determine them and pending RAN WGs feedback

2. Proposal

It is proposed to accept the CR S2-230xxxx which reflects the above proposal.
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