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1	Introduction
RAN3 has received an LS from SA2 in [1], requesting feedback on the following two questions:
	A) On 5GS time synchronization status report towards the UE(s) (KI#1):
… 
2.One method proposes to use the Ciphered SIB approach that is used for broadcast of assistance data for positioning. SA2 would like to additionally get feedback on this from SA3 and RAN3 from security and NGAP impact perspective, respectively



	B) On additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling (KI#1):
…
SA2 would like to seek RAN3 input regarding the potential impacts in RAN3 specifications (e.g., NGAP, F1-AP) to enable RAN time synchronization status report control procedure.



In this paper, we provide responses to several papers addressing the above two questions and make an attempt to converge on a way forward. 
2	Discussion
2.1	5GS time synchronization status report towards the UE(s)
Regarding the question from SA2 on use of the “Ciphered SIB approach” for providing the RAN TSS report towards the UE(s), companies have proposed to reply to SA2 as follows:
-	From [2]: From signalling perspective, it is feasible to deliver the ciphered SIB (containing RAN time synchronization status) over NGAP when the solution is finally agreed in SA2/SA3. RAN3 can further study which specific N2 message can be used.
-	From [3]: RAN3 needs further clarification from SA2 on what information is ciphered by TSCTSF. The functional feasibility of the Ciphered SIB approach should be evaluated by the other groups (e.g. RAN2 and SA3).
-	From [4]: RAN3 thinks it is feasibility to support AMF providing ciphered RAN TSS information for broadcasting via NGAP signaling. Considering reference time information is broadcast to UE without encryption, RAN3 would like to ask SA2 whether there is a need to encrypt TSS by NAS for broadcasting. if both type information (RTI and TSS) needs be encrypted, RAN3 thinks that a simpler unified encryption method for broadcasting information can be considered in Rel-18, i.e, HASH encryption.
-	From [5]: It is feasible from a RAN3 perspective to support ciphered RAN time synchronization status in SIB.
In general, companies seem to agree that the “Ciphered SIB approach” is feasible from a RAN3 perspective. However, two papers would like to make the point that the overall framework and its suitability for the RAN TSS use case is in the domain of other working groups (e.g., RAN2 and SA3). In other words, the RAN3 aspects of the “Ciphered SIB approach” are relatively small and should be weighed accordingly.
Proposal 1: For Question A2, it is proposed to reply to SA2 as follows:
A2)	It is feasible from a RAN3 perspective to support ciphered RAN time synchronization status in SIB, but there is significant dependency on other working groups (e.g. RAN2, SA3).
Regarding the question in [4] about Reference Time Information (RTI), in our understanding there are different levels of business and security “sensitivity” between RTI (e.g. accuracy) and RAN TSS (e.g. hardware performance), which explains the potential reason for ciphering RAN TSS while sending RTI in the clear. Given that SA2 has not identified a requirement to encrypt RTI, no question was asked to RAN3 about it, and that any encryption mechanism is in SA3 domain, there seems no need to ask SA2 anything about encrypting RTI.
2.2	Additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling
Regarding the question from SA2 on “potential impacts in RAN3 specifications (e.g., NGAP, F1-AP) to enable RAN time synchronization status report control procedure”, companies have proposed to reply to SA2 as follows:
-	From [2]: Due to that the solution details are not clear, e.g., node-level or UE-level RAN time synchronization status, RAN3 is difficult to provide views on the OAM or the control-plane message. RAN3 think from signalling perspective, it is feasible to use the NGAP message to convey the RAN time synchronization status. For F1-AP, whether there are any impacts depends on the details of RAN time synchronization status. Hence further input on time synchronization status is expected.
-	From [3]: The accuracy of time synchronization status information from NG-RAN is implementation dependent. It is questionable whether there is any benefit to provide this information via control plane to Core Network.
-	From [3]: In addition, RAN3 would like to ask SA2 if the enhancements for support of time synchronization (TA and RTT) specified in Rel-17 could be an option.
-	From [4]: RAN3 thinks it is feasibility to support NG-RAN node providing RAN TSS information to AMF via NGAP signaling. when considering OAM for network elements of multi-vendors, RAN3 prefers the way to transfer RAN TSS via NGAP, which is more reliable and has lower latency than OAM solution.
-	From [5]: It is feasible from a RAN3 perspective to support control plane signalling as a method for the 5G core to receive RAN time synchronization status reports from the gNB.
Firstly, we would like to clarify that the RAN TSS is not about accuracy (only). The details of the RAN TSS information are still under discussion in SA2, but may include “synchronization state, primary source description (e.g. type, quality, lock state), clock class and information about traceability to UTC, clock accuracy and stability”. Therefore, the RAN TSS describes in more detail the performance of the time synchronization source, e.g. hardware performance.
Secondly, it is not RAN3 scope to comment on benefit, since RAN3 is not aware of the use cases or requirements. RAN3 is requested by SA2 to provide input regarding “potential impacts in RAN3 specifications”.
Then, regarding the potential impacts in RAN3 specifications, there seems to be consensus that:
a)	NGAP and F1AP are both impacted.
b)	Support for the RAN TSS report control procedure over NGAP is feasible.
The main point for further discussion appears to be the F1AP impacts needed to ensure that the RAN TSS is available at the gNB-CU-CP, so that it can be reported via NGAP to the AMF. On this point, it seems relevant that SA2 has already agreed that RAN TSS can be provided to UE(s). This is stated in the SA2 LS (see question A1 to RAN2), and is also captured in the TR conclusions as follows (see clause 8.5 in [3]):
	-	UE determining that the RAN timing synchronization status changed using:
-	SIB broadcast information to enable UEs in RRC_IDLE and RRC_INACTIVE and in case of RRC_CONNECTED UEs, dedicated RRC signalling, to enable UEs to determine that:
-	the timing synchronization status of the cell that the UE is camping on has changed;
-	the timing synchronization status of the new cell the UE is camping on after cell reselection is different compared to the timing synchronization status of the cell that the UE was previously camping on.
-	If the UE has determined that the RAN timing synchronization status has changed and the UE has been requested by the TSCTSF to connect to the network in case the RAN timing synchronization status changes, the UE performs a registration (if the UE is in RRC_IDLE) or the UE Triggered Connection Resume in RRC Inactive procedure (if the UE is in RRC_INACTIVE).
Editor's note:	Whether the UE performs a Registration also in Inactive is FFS.
Editor's note:	The details of which existing/new SIB information the UE uses to determine that the RAN timing synchronization status has changed is FFS and will be coordinated with RAN WGs.
Editor's note:	How to provide RAN timing synchronization status information to the UE is FFS and will be coordinated with RAN WGs. Details of which RAN timing synchronization status information to provide to the UE will be determined based on feedback from ITU-T.



The above SA2 agreement to use dedicated RRC signalling to deliver RAN TSS to RRC_CONNECTED UEs means that the gNB-CU-CP is already required to know the RAN TSS. Therefore, there may be no additional F1AP impacts (i.e., no additional “delta” in F1AP specifications) to enable RAN TSS reporting to the AMF, as observed in [5].
On the other hand, the final solution(s) for delivering RAN TSS to UEs is still being evaluated in RAN2 and SA2. Therefore, it is unclear whether there is a suitable solution in terms of e.g., additional complexity compared to what is needed to support RAN TSS delivery to UEs.
Proposal 2: For Question B, it is proposed to reply to SA2 as follows:
[bookmark: _Hlk118784372]B)	It is feasible from a RAN3 perspective to support a RAN TSS report control procedure over NGAP. However, there is a dependency on RAN3 finding a suitable solution for the gNB-CU-CP to obtain the needed RAN TSS information over F1AP. RAN3 is unable to comment on the potential F1AP impacts of RAN TSS reporting to AMF, without knowing further details such as the content of RAN TSS reports to the AMF, commonality (if any) with RAN TSS reporting to RRC_CONNECTED UEs, etc.
Regarding the question in [2] about whether RAN TSS is node-level or UE-level, it is our understanding that the RAN TSS is node-level information, but only certain UEs are impacted by RAN TSS degradation/improvement. Therefore, the “UE-level” aspect is about identifying the UEs that are impacted, not about per-UE RAN TSS information.
3	Conclusion
In this paper, we provided responses to several papers addressing the two questions asked by SA2 to RAN3. Taking into account all companies views, we propose to respond to SA2 as follows:
Proposal 1: For Question A2, it is proposed to reply to SA2 as follows:
A2)	It is feasible from a RAN3 perspective to support ciphered RAN time synchronization status in SIB, but there is significant dependency on other working groups (e.g. RAN2, SA3).
Proposal 2: For Question B, it is proposed to reply to SA2 as follows:
B)	It is feasible from a RAN3 perspective to support a RAN TSS report control procedure over NGAP. However, there is a dependency on RAN3 finding a suitable solution for the gNB-CU-CP to obtain the needed RAN TSS information over F1AP. RAN3 is unable to comment on the potential F1AP impacts of RAN TSS reporting to AMF, without knowing further details such as the content of RAN TSS reports to the AMF, commonality (if any) with RAN TSS reporting to RRC_CONNECTED UEs, etc.

Proposal 3: Revise the draft Reply LS in [7] as indicated in proposal 1 & 2.
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