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1	Introduction
[bookmark: _Hlk71888919]This paper summarizes the following email discussion:
CB: # NRIIOT2_PDC
- Continue the open issues left over NG, Xn and F1 interfaces
- A time distribution indication and/or a Uu time synchronization error budget are introduced over F1 interfaces?
- Whether the Time Synchronization Assistance Information IE needs to be included in the PATH SWITCH REQUEST ACKNOWLEDGE message of the NG?
- The CU can determine to enable/disable the PDC?
- Whether the target gNB needs to provide the UE with configuration information for RTT measurement during the handover, and discuss the RTT PDC Measurement procedure
- During the handover, what kinds of time synchronization assistance information should the source gNB notify the target gNB, e.g., Uncertainty, Time Information Type, TSN distribution, Periodicity, and Timestamp of last RTI…?
- Capture agreements and open issues
- TPs if agreeable
(Nok - moderator)
Summary of offline disc R3-221071
2	For the Chair’s Notes
Introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in PATH SWITCH REQUEST ACKNOWLEDGEMENT.
It is the gNB-CU that decides whether/how to perform PDC (Note: the PDC mechanisms to be specified in Rel-17, if any, are FFS pending RAN2).

Further discussion needed on the following (open issues) in 2nd round:
-	usefulness of Uu Time Synchronisation Budget (cell level?) at the DU.
-	whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity).
Further discussion of gNB-based PDC is postponed to next meeting to allow further RAN2 progress. The following may need further discussion depending on RAN2 discussion outcome:
-	For TA-based PDC at the gNB, it is FFS whether DU reports compensated RTI or the TA-value.
-	For RTT-based PDC, DU may need to report gNB Rx-Tx time different to the CU (FFS)
3	Discussion (Phase 1)
[bookmark: _Hlk71889059]Please provide your Phase 1 views (7 questions) by 12:00 UTC Tuesday January 18th, so that comments may be taken into account during the online discussion that day.
[bookmark: _Hlk527071819]3.1	Time synchronization: F1AP open issues
At RAN3#114e, it was discussed if the IEs of Time Synchronization Assistance Information (i.e., Uu Time Synchronisation Error Budget and Time Distribution Indication) must be known by the gNB-DU to decide the reference time distribution to the UEs, e.g., determine the periodicity of SIB9 and/or provide appropriate reference time accuracy. The following working assumption was captured in the Chair’s Minutes:
WA: The Uu Time Synchronisation Error Budget IE is needed over F1AP, details FFS.
Overview of RAN3 papers:
-	ZTE [1][2]: For unicast delivery, the gNB-CU can send the minimum Uu time synchronization error budget (e.g. the most rigorous budget) of multiple UEs to the gNB-DU (in REFERENCE TIME INFORMATION REPORTING CONTROL), and gNB-DU reports the reference time with the minimum budget based on the gNB-CU request. For broadcast delivery, Uu time synchronization error budget can be decided in gNB-DU by OAM.
-	Nokia [5]: For broadcast delivery, the gNB-CU provides a “Cell Level Uu Time Synchronisation Error Budget” to the gNB-DU (in SYSTEM INFORMATION DELIVERY COMMAND), since the gNB-DU is responsible for determining the SIB9 periodicity.  For unicast, there is no need for gNB-DU to know the error budget since the gNB-CU controls both the delivery and encoding of the DL RRC messages. Also, the need for SIB9 broadcast may change over time and thus a mechanism is needed over F1AP to enable the gNB-CU to request to stop an ongoing SIB9 broadcast.
-	Samsung [10]: The time synchronization error budget should be delivered to the gNB-DU over F1AP (in REFERENCE TIME INFORMATION REPORTING CONTROL), and with the error budget, the gNB-DU can determine the periodicity of the reference time distribution by using broadcast RRC message.
-	Huawei [11]: No need to introduce the Uu Time Synchronisation Error Budget in F1.
-	CATT [13][14]: Use non-UE associated signalling to carry the Uu Time Synchronisation Error Budget IE in F1AP. i.e. REFERENCE TIME INFORMATION REPORTING CONTROL.
Moderator’s Summary:
There appears to be general consensus that the Uu Time Synchronisation Error Budget should be provided to the gNB-DU using non-UE associated signalling, implying also that it is a “cell level” error budget derived by the gNB-CU based on the error budgets of individual UEs. We note that [11] does not see the need to introduce the error budget over F1, but the analysis seems to focus on a different use case (PDC rather than RTI delivery).
However, company opinions diverge on which F1AP message to (re)use. This seems due to different understandings on the following points:
a)	Is the Cell Level Uu Time Synchronisation Error Budget applicable for broadcast/SIB9 delivery (only), or unicast delivery (only), or both?
b)	Does the Cell Level Uu Time Synchronisation Error Budget impact RTI delivery periodicity (only), the actual RTI content (only), or both?
Also, an issue is raised in [5] that accurate time synchronisation service can be actively enabled/disabled by the Time Distribution Indication, and therefore a mechanism may be needed to allow the gNB-CU to indicate to the gNB-DU that previously requested SIB9 broadcast is no longer needed.
Proposed way forward: 
-	WA: The gNB-CU determines a “Cell Level” Uu Time Synchronisation Error Budget value and provides it to the gNB-DU using non-UE associated signalling.
-	Open Issue(s): Which F1AP message(s) to convey the Cell Level Uu Time Synchronisation Error Budget? Whether/how to enable the gNB-CU to stop ongoing broadcast/SIB9 delivery?

Question 1: Can the following working assumption be agreed:
WA: The gNB-CU determines a “Cell Level” Uu Time Synchronisation Error Budget value and provides it to the gNB-DU using non-UE associated signalling.
	Company
	Comments

	Nokia
	YES.

	Huawei
	No. 
We don’t see the need to signal the Uu time synchronization error budget (either cell level or the minimized value) to the DU since in our view, this budget is not relevant to the decision of the RTI delivery periodicity. 
This value in Rel-17 can be up to 900 ns only (as per SA1 requirement). This parameter can only be used for the PDC decided by the NG-RAN node, e.g, who performs PDC, which PDC algorithm is to be used, R16 PDC or R17 PDC mechanism etc. For example, 
· for a large value e.g.900ns, the gNB can decide do nothing;
· for a medium value, e.g., 400ns, the gNB can use the R16 PDC (based on UE implementation); 
· for smaller value, e.g., 300 ns, the gNB can decide the R17 based PDC. 

About the RTI periodicity, this can be decided by the UE assistance information, which is already known by the DU, or other implementation aspects at the DU. 


	ZTE
	Yes.

	Qualcomm
	Still FFS - right now it still seems unclear what exactly the gNB-DU does with this value. For example, don’t see how this impacts the broadcast reference time or uncertainty of this (DU-CU signalling) which is mentioned in some papers. Similarly for the scheduling periodicity. Would the error basically be used to decide whether to broadcast reference time at all? It would be good to shed some light on this. 

	Ericsson
	We do not see, how the UE error budget, which is sent per UE and based on the service requirement, is turned into a Cell Based parameter and used for broadcast.

In our view, the “Error budget” is used for PDC, not direct related to “RTI” delivery periodicity for the whole Cell.

The proposed WA needs further discussion.

	CATT
	Yes, we need further study the usage of this parameter

	Samsung
	Yes, but it seems unclear how the error budget is used. So further discussion is required when it turns into agreement.

	Moderator Summary:
· 7 companies responded.
· 4 companies agree with the proposal that gNB-CU determines a “Cell Level” Uu Time Synchronisation Error Budget value and provides it to the gNB-DU using non-UE associated signalling, although 2 of them believe further discussion is needed on how the DU uses the parameter.
· 3 companies are not yet convinced that the error budget needs to be signalled over F1.
Proposed conclusion: Further discussion needed on the usefulness of Uu Time Synchronisation Budget (cell level?) at the DU.



Question 2: Please provide your views on the following open issues related to RTI delivery:
a)	Is the Cell Level Uu Time Synchronisation Error Budget applicable for broadcast/SIB9 delivery (only), or unicast delivery (only), or both?
b)	Does the Cell Level Uu Time Synchronisation Error Budget affect RTI delivery periodicity (only), the actual RTI content (only), or both?
c)	Which F1AP message(s)?
d)	Whether/how to enable the gNB-CU to stop ongoing broadcast/SIB9 delivery?
	Company
	Comments

	Nokia
	· In our understanding, the Uu Time Synchronisation Error Budget only affects RTI delivery periodicity (no effect on any of the content of the RTI).
· Since RTI delivery periodicity is determined by the DU only for the case of broadcast/SIB9 delivery, the error budget only needs to be signalled to the DU when the CU decides to initiate or modify SIB9 broadcast (therefore in the SYSTEM INFORMATION DELIVERY COMMAND).
· The error budget is not needed in the REFERENCE TIME INFORMATION REPORTING CONTROL unless RAN3 determines that the DU needs the error budget also for unicast delivery (e.g. error budget affects the actual RTI content).
· A mechanism is needed to enable the gNB-CU to indicate to the gNB-DU that previously requested SIB9 broadcast is no longer needed.

	Huawei
	For a), b), c), See our comments to Q1. 
For d), so far we don’t see the need, since the SIB9 is generated by the gNB-CU. Upon the “disable” time distribution for all UEs, the gNB-CU shall not include the RTI in SIB9, so that the gNB-DU will not broadcast the RTI. 


	ZTE
	· In our view, the cell-level UU time synchronization error budget is only applicable to unicast delivery. Because in the case of accurate time synchronization by broadcast, there is not cell level Uu time synchronization error budget request and gNB-DU can re-write the SIB9 (e.g. including reference time information), the Uu time synchronization error budget can be decided in gNB-DU by OAM.
· We think that the cell-level UU time synchronization error budget affects not only the RTI transmission cycle but also the actual RTI content (e.g. the uncertainty). 
· Since non-UE associated signallings in F1AP are used to request/report the reference time, it is simple to carry the Uu time synchronization error budget in the non-UE associated signallings (e.g. REFERENCE TIME INFORMATION REPORTING CONTROL message). 
· It is not necessary to use gNB-CU to stop the broadcast/SIB9 delivery in progress.

	Qualcomm
	This seems to be the key question, and so far it looks like the motivations are not consistent. It seems that the only clear use would be related to d) e.g. depending on the error budget for the cell, the gNB-DU may implicitly deprioritize scheduling of SIB9 even if it receives this from the gNB-CU (a sort of soft disabling). We really don’t see how the gNB-DU would change the content of the RTI depending on the error budget.

	Ericsson
	See Q1. 

In our view, the “Error budget” is not directly related to SIB9 or RTI.
We also do not see the need that gNB-CU to “stop” the SIB 9 delivery. This is to break the Rel 16 legacy?

	Samsung
	a) We think both. But the unicast delivery can be controlled by the gN-CU.
b) By now, we haven’t seen clear use cases yet in other WG discussion. But it seems to be able to be used for the RTI delivery periodicity.
c) Assuming the error budget is used for determination of the RTI delivery periodicity.
We don’t have strong preference on F1AP message, but slightly prefer the GNB-CU CONFIGURATION UPDATE REQUEST message. The SYSTEM INFORMATION DELIVER COMMAND message is used for other sage and includes some mandatory IEs. So it may not be proper to update only the error budget. And if only broadcast/SIB9 delivery is used, the REFERENCE TIME INFORMATION REPORTING CONTROL message would not be used.
d) It is not necessary.

	Moderator Summary:
· 6 companies responded.
· 3 companies believe that the Uu Time Synchronisation Error Budget affects the frequency (periodicity) of RTI delivery, while 1 of those companies believes it also affects the actual RTI content (e.g. the uncertainty)
· 3 companies are not yet convinced that the Uu Time Synchronisation Error Budget affects RTI delivery.
Conclusion: Further discussion needed on whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity).



3.2	Time synchronization: NGAP open issues
The following agreement was previously captured in the Chair’s minutes:
Introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in 
-	NGAP (INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, and PATH SWITCH REQUEST ACKNOWLEDGEMENT [FFS]),

Nokia [5] and CATT [13] propose to drop the above FFS to allow the Time Synchronisation Assistance Information IE to be included also in the PATH SWITCH REQUEST ACKNOWLEDGEMENT.
Question 3: Can the following be agreed (i.e. dropping FFS):
Introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in PATH SWITCH REQUEST ACKNOWLEDGEMENT.
	Company
	Comments

	Nokia
	YES.

	Huawei
	YES

	ZTE
	Yes.

	Qualcomm
	Yes

	Ericsson
	This is to cover the case that the parameter is changed at the Xn Handover procedure. Given the Path Switch Req Ack is the last message ( i.e. no response), how to handle if there will be a failure? On the other hand, if we do not consider the failure case, it would be ok, just to use this message to inform the new set of parameters. Prefer that we could discuss first.

	CATT
	Yes

	Samsung
	Yes

	Moderator Summary:
· 7 companies responded.
· 6 companies agree to introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in PATH SWITCH REQUEST ACKNOWLEDGEMENT (i.e. remove current FFS).
· 1 company prefers further discussion.
Proposed conclusion: Agree to the proposal. Further questions (if any) can be asked during online session.



3.3	Time synchronization: XnAP open issues
The following are the relevant agreements / open issues already captured in the Chair’s minutes:
Introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in 
-	XnAP (HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE)

It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO.
This is a continuation of discussion from previous meetings, where two use cases were identified for passing additional assistance information from source to target:
Use Case #1:	Assist the target gNB in deciding the RTI delivery configuration.
Use Case #2:	Assist the target gNB in determining the level of urgency/reliability to deliver the first RTI following handover.
Overview of RAN3 papers:
-	Ericsson [3][4]: It is beneficial for the target gNB to know the UE’s TSN time reference information used in the source gNB as early as possible during NG and Xn Handover. Therefore, the TSN Time Reference Information (Uncertainty, Time Information Type, TSN distribution, and Periodicity) should be included in the HANDOVER REQUEST message.
-	Nokia [6]: To support target gNB in determining the level of urgency/reliability to deliver the first RTI following handover, source gNB provides the timestamp when, at the latest, the next RTI needs to be delivered to the UE in the HANDOVER REQUEST.
-	Huawei [11][12]: The RTI configuration in the source can be used by the target gNB to determine the suitable time sync deliver mode and deliver period after the handover completion. Therefore, the source gNB sends the RTI delivery periodicity for UE to the target gNB during handover.
Moderator’s Summary:
For Use Case #1, the following information is proposed:
-	Uncertainty [4]
-	Time Information type [4]
-	TSN distribution (i.e. broadcast or unicast) [4]
-	Periodicity of RTI delivery [4][12]
For Use Case #2, the following information is proposed:
	-	Timestamp when, at the latest, the next RTI needs to be delivered to the UE [6]
Proposed way forward:
-	RAN3 to further discuss whether use cases are acknowledged, and if so, what (if any) additional information is needed during handover.

Question 4: Please provide your views on the following open issues:
a)	Is use case #1 acknowledged (yes/no)? If so, what additional information (if any) is needed during handover (e.g. uncertainty, time information type, TSN distribution, and/or periodicity)?
b)	Is use case #2 acknowledged (yes/no)? If so, what additional information (if any) is needed during handover (e.g. timestamp)?
	Company
	Comments

	Nokia
	Use Case #1: Yes, but no additional info needed. When time synchronisation service is first initiated, the gNB determines the RTI delivery configuration based on the Time Synchronisation Assistance Information (i.e. Uu Time Synchronisation Error Budget) received from the CN over NGAP. Since RAN3 has already agreed that Time Synchronisation Assistance Information is passed from source to target during HO, the target gNB can determine the RTI delivery configuration on its own using the same information that was available at the source.
Use Case #2: Yes. The target gNB must always assume RTI must be delivered immediately and with high reliability after HO, unless source gNB provides timestamp when (at the latest) the next RTI needs to be delivered to the UE.

	Huawei
	Use case#1: Yes. We think at least the periodicity is needed. The periodicity at the source node has been decided based on the UE assistance information, or other factors (not relevant to the Uu time synchronization error budget). This periodicity is useful as reference for the target node to determine the RTI delivery configuration. 

Use case#2: not very necessary. E.g. the target RAN can send the first RTI by DCCH after the HO complete. Even if the target RAN does not send it to UE, based on RAN2 common understanding, UE can maintain the reference time based on the elapsing slots.


	ZTE
	Both no for Use Case #1 and Use Case #2. 
Use Case #1: No. Since RAN3 has already agreed that Time Synchronisation Assistance Information is passed from source to target during HO, and based on the RAN2 specification, the UE provides only the referenceTimeInfoPreference to the gNB and it can already be delivered to the target gNB. The target gNB can obtain all the RTI related info.
Use Case #2: No. It can be based on the gNB implementation, e.g. the target gNB can always deliver the RTI immediately after HO.  Furthermore, RAN2 has not agreed to introduce RTI periodicity, the timestamp is useless to decide the next RTI occasion. 

	Qualcomm
	Somewhat neutral on both, but happy to explore the justifications.

Use case #1: as mentioned by both ZTE and Nokia, the Time Synchronisation Assistance Information is passed from source to target during handover, and so the open issue is whether there is any benefit in having the source configuration. This seems to do no harm, but it seems also not essential.

Use case#2: this seems also beneficial but perhaps not absolutely essential. We assume the intention is to signal to the target the time by when the RTI delivery would have been performed in the absence of handover, rather than the time by which it shall be delivered (periodicity may change at target, or even target just immediately deliver). So with some clarification of meaning and purpose, this could be ok.

	Ericsson
	Use Case #1. At least “TSN distribution” and “Periodicity of RTI delivery”. It is to help the target NG-RAN node to obtain accurate the RTI information. 

	CATT
	Share with Qualcomm. 

	Samsung
	Use Case #1: Further clarification of usage is required. As Nokia mentioned, the Time Synchronization Assistance Information is passed from the source to the target during HO and the target would determine the configuration based on the information. 

Use Case #2: We think it’s not essential. The time synchronization needs to be performed after the handover based on the configuration in the target.

	Moderator Summary:
· 7 companies responded.
· For use case #1, 2 companies believe it is useful to signal the periodicity during handover, while 1 of those companies also believes it is useful to signal the TSN distribution (unicast or broadcast). Other 5 companies do not see the benefit of the additional parameters.
· For use case #2, 1 company believes it is useful to signal the timestamp when, at the latest, the next RTI needs to be delivered to the UE. Other 6 companies believe it is not needed or not essential.
Proposed conclusion: There is no consensus yet that any additional parameters are needed during handover. The current FFS still exists (It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO), and proponents can further try to convince companies on the benefits.



3.4	gNB-based PDC (network pre-compensation)
The latest progress in other groups is captured in [11] as follows (extracting the most relevant parts):
	R1#107-e 
Conclusion: 
Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable.
For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
·  No RAN1/RAN4 specification impact expected
For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling.

	R2#115e
1 RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.  
R2#116e
1 The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.
2 A new RRC parameter can be introduced to explicitly enable/disable UE-side PDC



Overview of RAN3 papers:
-	ZTE [1]: During the handover process, the RTT measurement cannot be performed immediately because the relevant resource of the target gNB is not configured. In order to meet the handover time requirements of some services, RAN3 should consider whether the target gNB needs to provide the UE with the configuration information for RTT measurement during the handover.
-	Ericsson [7]: For the case where E-CID measurements with “NR Timing Advance” have been started by the LMF, the gNB-CU can make use of the existing E-CID measurement when computing TA for PDC. However, for other cases a new F1AP procedure (e.g. “RTT PDC Measurement Initiation” procedure) is needed to enable the gNB-CU to trigger reporting of NR Timing Advance measurements.
-	Samsung [8][9]: For the network pre-compensation for the PDC, the gNB should provide UE-specific time reference information because the pre-compensated time reference value would be different on UE’s time synchronization capability and location. Therefore, new UE-associated F1AP procedures (e.g. “Compensated Reference Time Information Reporting Control” and “Compensated Reference Time Information Report” procedures) are needed to enable reporting of network pre-compensated RTI.
-	Huawei [11]: The gNB-CU determines to enable/disable gNB-based pre-compensation. For TA-based PDC, add a list of UEs in the REFERENCE TIME INFORMATION REPORTING CONTROL message, and then the REFERENCE TIME INFORMATION REPORT message can include the TA-based compensated reference time information for these UEs. For RTT-based PDC, the gNB-CU must request the gNB-DU to report the UL Rx-Tx time difference. Then depending on whether the pre-compensation is performed at UE or gNB, the gNB-CU sends to the UE the UL Rx-Tx time difference or the pre-compensated RTI, respectively, via unicast RRC message.
Moderator’s Summary:
Since this is the first meeting to discuss details of gNB-based PDC, the moderator would like to recommend that RAN3 first focus on F1AP impacts and postpone discussion of possible XnAP (handover) impacts to next meeting.
It is proposed in [11] that the gNB-CU determines to enable/disable gNB-based pre-compensation, which seems potentially agreeable.
Also, there seems to be consensus that new F1AP procedure(s) are needed to support network pre-compensation. However, there are different proposals for what the procedure(s) should actually do.
In case of TA-based PDC:
a)	gNB-DU reports UE-specific TA value (i.e. pre-compensation is performed by the gNB-CU) using new UE-associated procedure(s) [7]
b)	gNB-DU reports UE-specific pre-compensated RTI (i.e. pre-compensation is performed by the gNB-DU) using new UE-associated procedure(s) [8][9]
c)	gNB-DU reports UE-specific pre-compensated RTI re-using non-UE associated Reference Time Information Reporting Control and Reference Time Information Reporting procedure(s) [11]
In case of RTT-based PDC:
d)	gNB-DU reports UE-specific UL Rx-Tx time difference using new UE-associated procedure(s) [11]
Three companies propose new UE-associated procedures, while one company proposes to re-use existing non-UE associated procedures to carry UE-specific information. It seems more appropriate that UE-specific information is carried in UE-associated signalling which is also the majority view, so perhaps this can be taken as a working assumption with further details to be discussed.
Proposed way forward:
-	It is the gNB-CU that decides to enable/disable gNB-based pre-compensation.
-	WA: Introduce new UE-associated F1AP procedure(s) to support gNB-based pre-compensation. Details FFS.
-	Open Issue(s): What information is reported by the gNB-DU to the gNB-CU?

Question 5: Can the following be agreed:
It is the gNB-CU that decides to enable/disable gNB-based pre-compensation.
WA: Introduce new UE-associated F1AP procedure(s) to support gNB-based pre-compensation. Details FFS.
	Company
	Comments

	Nokia
	YES.

	Huawei
	Since there are two PDC mechanisms: TA based and RTT based. We understand the question 5 is only for TA based or both? We may suggest gNB-based RTT PDC is pending RAN2. 

On this basis, we agree that “It is the gNB-CU that decides to enable/disable gNB-based pre-compensation”

	ZTE
	No, it depends on the RAN2 decision on whether gNB based pre-compensation or UE based compensation is used and the what signalling(e.g. RRC signalling or MAC CE) is used for the RTT measurement results delivery to UE. RAN3 should postpone this discussion to wait for the RAN2 agreement.

	Qualcomm
	In principle this seems reasonable but we wonder if RAN3 should send a quick LS to RAN2 to trigger them to send a clear statement of the mechanisms to be supported (assuming reply to be received before RAN3#115) – though perhaps they will send it anyway.

	Ericsson
	Propose to capture as “It is the gNB-CU that decides to use TA or RTT / gNB based pre- compensation or UE based compensation.”
For WA, our view is that we do not need to agree now. It would be more clear after further discussion and clarification.

	CATT
	Yes

	Samsung
	Yes

	Moderator Summary:
· 7 companies responded.
· 6 companies agree to capture that gNB-CU decides to enable/disable gNB-based pre-compensation, although alternate formulations were also suggested.
· 1 company believes that RAN3 should postpone this discussion to wait for RAN2 agreements.
Proposed Conclusion: It is the moderator’s understanding that RAN2 has clearly agreed that “gNB can perform PDC”. However, the mechanisms have not yet been decided by RAN2 (including whether they are specified or left to vendor implementation). To capture the progress of this question, it is proposed to agree to the following working assumption which seems “solution neutral”:
It is the gNB-CU that decides whether/how to perform PDC (Note: the PDC mechanisms to be specified in Rel-17, if any, are FFS pending RAN2).



Question 6: For TA-based PDC at the gNB, should the pre-compensation be performed by the
a)	gNB-DU, e.g., DU reports compensated RTI via a new UE-associated F1AP procedure; or
b)	gNB-CU, e.g., DU reports TA value via a new UE-associated F1AP procedure, and (uncompensated) RTI via the legacy Reference Time Information Reporting procedure?, or
c) gNB-DU, e.g., DU reports compensated RTI for a list of UEs via the non-UE-associated F1AP procedure (REFERENCE TIME INFORMATION REPORT)
	Company
	Comments

	Nokia
	(b) has the benefit of enabling the gNB-CU to know whether TA value has changed, and whether multiple UEs have TA value in common.  This could allow more accurate and efficient updating of the RTI. For example, if TA is being reported periodically and the TA value changes, it could trigger gNB-CU to provide immediate update of RTI to the UE. Or if multiple UEs have same TA value, then the broadcast RTI can be compensated by this value while unicast RTI is sent only to small number of UEs having different TA value.

	Huawei
	c) is preferred. a) is also acceptable to us.

For b). the CU need to associate the UE-associated, and the non-UE associated signalling, to acquire the timing, which is complicated. Also it is not clear whether the reported “TA value” granularity is accurate enough. 

	ZTE
	It depends on RAN2 agreement on whether TA-based PDC at the gNB will be supported. RAN3 should postpone this discussion to wait for the RAN2 agreement.

	Ericsson
	Our view is (b). We can reuse the E-CID. Also in our view, it is gNB-CU who decides if to use TA-based PDC at gNB.

	CATT
	We prefer b). the gNB-CU may control the PDC with the information from DU and itself

	Samsung
	Slightly prefer a).
As in Huawei’s comment, b) requires the association of the UE-associated and the non-UE associated signalling. And we don’t see the big difference between two approaches, and only the difference is whether the gNB-DU or the gNB-CU performs the compensation.

	Moderator Summary:
· 6 companies responded.
· Companies are split whether DU reports compensated RTI or the TA-value.
· 1 company believes that RAN3 should postpone this discussion to wait for RAN2 agreements.
Proposed Conclusion: Capture the following FFS but postpone further discussion until next RAN3 meeting to wait for RAN2 decisions.
· For TA-based PDC at the gNB, it is FFS whether DU reports compensated RTI or the TA-value.



Question 7: For RTT-based PDC (at either the UE or gNB), do you agree that gNB-DU reports gNB Rx-Tx time difference to gNB-CU (yes/no)? Any other impacts?
	Company
	Comments

	Nokia
	Yes. Other impacts (if any) can be discussed after further progress in RAN2 (e.g. whether RTT-based PDC is supported at gNB). 

	Huawei
	Yes. 
It seems even if the UE performs RTT based PDC, still the gNB-DU reports the gNB Rx-Tx time difference to gNB-CU. 
But we can further discuss the details with new RAN2 agreements (whether the gNB performs pre-compensation for RTT-based PDC).

	ZTE
	It depends on the RAN2 decision on whether gNB based pre-compensation or UE based compensation is used and the what signalling(e.g. RRC signalling or MAC CE) is used for the gNB Rx-Tx time measurement results delivery to UE. RAN3 should postpone this discussion to wait for the RAN2 agreement.

	Ericsson
	Yes to gNB-DU reports gNB Rx Time diff. 

	CATT
	Yes

	Samsung
	Yes. Details can be discussed further progress in RAN2.

	Moderator Summary:
· 6 companies responded.
· 5 companies believe that RTT-based PDC requires DU to report gNB Rx-Tx time different to the CU.
· 1 company believes that RAN3 should postpone this discussion to wait for RAN2 agreements.
Proposed conclusion: Capture the following FFS but postpone further discussion until next RAN3 meeting to wait for RAN2 decisions.
· For RTT-based PDC, DU may need to report gNB Rx-Tx time different to the CU (FFS)



4	Discussion (Phase 2), if needed
TBD
5	Conclusions, Recommendations
[bookmark: _Hlk71890264]Conclusions/recommendations from Phase 1 discussion:
1.	Further discussion needed on the usefulness of Uu Time Synchronisation Budget (cell level?) at the DU.
2.	Further discussion needed on whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity).
3.	Agree to introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in PATH SWITCH REQUEST ACKNOWLEDGEMENT (i.e. remove current FFS). Further questions (if any) can be asked during online session.
4.	There is no consensus yet that any additional parameters are needed during handover. The current FFS still exists (It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO), and proponents can further try to convince companies on the benefits.
5.	It is the moderator’s understanding that RAN2 has clearly agreed that “gNB can perform PDC”. However, the mechanisms have not yet been decided by RAN2 (including whether they are specified or left to vendor implementation). To capture the progress of this question, it is proposed to agree to the following working assumption which seems “solution neutral”: It is the gNB-CU that decides whether/how to perform PDC (Note: the PDC mechanisms to be specified in Rel-17, if any, are FFS pending RAN2).
6.	Capture the following FFS but postpone further discussion until next RAN3 meeting to wait for RAN2 decisions: “For TA-based PDC at the gNB, it is FFS whether DU reports compensated RTI or the TA-value.”
7.	Capture the following FFS but postpone further discussion until next RAN3 meeting to wait for RAN2 decisions: “For RTT-based PDC, DU may need to report gNB Rx-Tx time different to the CU (FFS).”
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