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1 Introduction
In the last meeting, RAN2 has come to the following agreements on Timing Synchronization Status (TSS) and reporting [1]:
RAN2#123 agreements
1 Confirm in RAN2 that no AS capability is needed for the UE to support clock quality information mechanisms.
2 Confirm the gNB is always broadcasting Event ID in SIB9 if it supports the feature.  Send LS to SA2 to information.
3 DLInformationTransfer message is extended to include clock quality information reporting towards the UE (i.e., clock quality metrics or clock quality indication).  FFS if event ID is included to be discussed in email discussion for 331
In this contribution, we would like to discuss the remaining issues for Timing Synchronization Status and reporting, mainly about how to determine TSS is changed based on gNB ID. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
Regarding how UE observes TSS changes, it is concluded in RAN2#121bis-e and 122 meeting that:
	RAN2#122 agreement:
Confirm the AS layer of the UE determines if there a change of event ID and/or gNB ID. If there is a change, the AS layer notifies the change in the RAN timing synchronization status to NAS layer. For both IDLE and INACTIVE mode, NAS layer may requests the RRC layer to move to RRC_CONNECTED


Without a doubt, gNB ID should be considered for TSS change, as mentioned in the running CR [2] as an FFS that if and how to use gNB ID as gNB ID is not currently visible to the UE in RRC. 
According to the current specification, in our understanding, UE would store the NR Cell Identity (NCI) within a PLMN-IdentityInfo, which uniquely identifies a cell within a PLMN/SNPN. Further, the UE can use the gNB-ID-length (contained optionally in SIB1) to derive the gNB ID.
	TS 38.331[3]:
When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the PLMN-IdentityInfoList for non-NPN-only cells or the first NPN identity (SNPN identity in case of SNPN, or PNI-NPN identity in case of PNI-NPN) in the NPN-IdentityInfoList for NPN-only cells, the cellIdentity, the systemInformationAreaID, if present, and the valueTag, if present, as indicated in the si-SchedulingInfo for the SIB.
[bookmark: _Toc60777189][bookmark: _Toc139045520]–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN/SNPN.
CellIdentity information element
-- ASN1START
-- TAG-CELLIDENTITY-START

CellIdentity ::=                         BIT STRING (SIZE (36))

-- TAG-CELLIDENTITY-STOP
-- ASN1STOP


In summary, within a PLMN, gNB ID is contained within NCI (i.e. CellIdentity in SIB1), while the length of gNB ID (i.e. gNB-ID-length) can also be indicated via SIB1. Then, UE itself is able to deduct the gNB ID from SIB1 of one cell. So, to support the TRS feature, the NW should always broadcast gNB-ID-length for UEs to obtain the gNB ID.
Observation 1: UE can derive gNB ID based on CellIdentity and gNB-ID-length in SIB1.
Proposal 1: gNB-ID-length is mandatory present in SIB1 if gNB supports TRS feature.
[bookmark: _Hlk146700306]In regard to the backward compatibility, there can be a situation that the UE moves from a TRS-enabled gNB to a legacy gNB which does not support TRS feature, or vice versa. Here comes a problem that, from UE’s perspective, gNB ID gives no clues about whether such gNB supports TRS feature or not. If UE moves to a TRS-disabled gNB, while it reports TSS change to upper layer by the change in gNB ID directly, it may re-connect to network with no Clock Quality Information to obtain.
Observation 2: gNB ID gives no clues about whether such gNB supports TRS feature or not.
In order to handle such problem, UE should further read SIB9 for information of event ID. If UE finds there is no eventID value received within SIB9, it would not consider TSS change even with gNB ID change, since there will be no Clock Quality Information to provide in the current cell. On the contrary, if UE receives SIB9 with eventID, it would realize the current gNB supports TRS feature leading that the subsequent comparison of gNB ID is meaningful. If gNB ID changes on condition that event ID is present, TSS change is observed and notified to upper layers. Besides, UE should update the local gNB ID for future comparison.
Proposal 2: Upon receiving SIB9 with eventID, RRC_IDLE/INACTIVE UE shall:
· If there is no stored gNB ID, store gNB ID obtained from SIB1;
· If there is stored gNB ID, compare the stored gNB ID value with the gNB ID value received within SIB1.
Proposal 3: If the stored gNB ID value with the gNB ID value received within SIB1 are different, UE shall:
· [bookmark: _GoBack]consider that the content of clockQualityDetailsLevel has changed and notify upper layers, and
· replace the stored gNB ID value with the gNB ID value obtained from SIB1.
Otherwise, determines whether eventID is changed.
Apart from that, it worth mentioning that UE should flush storedeventID value when there is no event ID provided. Considering that gNB-1 is the gNB that supports R18 TRS feature, while gNB-2 does not. The UE stores reference event ID-1 at gNB-1 coverage. Then it moves to gNB-2 keeping event ID-1 as the local one. There is no TSS provided in gNB-2. After a while, the UE returns to gNB-1 still with event ID-1 as the local reference. According to the above operations, if the UE reads SIB9 at gNB-1 including event ID which coincidentally to be event ID-1, it will firstly compare gNB ID and consider TSS change. However, it should not believe there is a TSS change, because it is within gNB-1’s coverage providing the same event ID.
To avoid such misleading information, the stored event ID should be flushed when moving into a TRS-disabled gNB (also for the stored gNB ID).
Proposal 4: UE flushes the stored event ID and gNB ID when moving into a TRS-disabled gNB, i.e. when eventID is not available.
 
3 Conclusion
We make the following observations and proposals based on the above discussion,
Observation 1: UE can derive gNB ID based on CellIdentity and gNB-ID-length in SIB1.
Observation 2: gNB ID gives no clues about whether such gNB supports TRS feature or not.
Proposal 1: gNB-ID-length is mandatory present in SIB1 if gNB supports TRS feature.
Proposal 2: Upon receiving SIB9 with eventID, RRC_IDLE/INACTIVE UE shall:
· If there is no stored gNB ID, store gNB ID obtained from SIB1;
· If there is stored gNB ID, compare the stored gNB ID value with the gNB ID value received within SIB1.
Proposal 3: If the stored gNB ID value with the gNB ID value received within SIB1 are different, UE shall:
· consider that the content of clockQualityDetailsLevel has changed and notify upper layers, and
· replace the stored gNB ID value with the gNB ID value obtained from SIB1.
Otherwise, determines whether eventID is changed.
Proposal 4: UE flushes the stored event ID and gNB ID when moving into a TRS-disabled gNB, i.e. when eventID is not available.
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