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1 Introduction

CB: # NRIIOT1_Corrections

- Check the incoming LS from SA2

- The values of the PDC Measurement Periodicity IE in F1AP should be aligned with the values of the RxTxReportInterval-r17 IE in RRC?

- Introducing Time Synchronisation Assistance Information in Handover Preparation procedure?

- Adding “stop” value in the PDC Report Type IE of F1 or adding a PDC Measurement Abort procedure?

- Adding a PDC MEASUREMENT FAILURE INDICATION procedure?

- Adding a time stamp in the RTT measurement?

- Adding the RAN UE PDC Measurement ID in the PDC MEASUREMENT INITIATION FAILURE message?

- Capture agreements and approve the CRs if agreeable

(Nok - moderator)

Summary of offline disc R3-223699
2 For the Chairman’s Notes
Propose the following:
R3-223059 – agreed
R3-223366 rev in R3-223782 – agreed
R3-223441 rev in R3-22xxxx – check details in 2nd round (Ericsson)
Reply LS to SA2 in R3-223106 rev in R3-22xxxx – check details in 2nd round (ZTE)
Propose to capture the following:

Introduce a new CU-initiated PDC Measurement Termination procedure (class 2).
Introduce a new DU-initiated PDC Measurement Failure Indication procedure (class 2)
No consensus to add the Time Synchronisation Assistance Information IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE (NGAP).
No consensus to remove the Time Synchronisation Assistance Information IE from the HANDOVER REQUEST and the PATH SWITCH REQUEST ACKNOWLEDGEMENT messages
No consensus to include time stamp in the PDC MEASUREMENT INITIATION REQUEST message or with reported gNBRx-Tx measurements at this meeting.
3 Discussion (Round 1)
Please provide your Round 1 views (6 questions) by 10:00 UTC Wednesday May 11th (3 hours before the start of the GTW session) so that comments may be taken into account in the online discussion.

3.1 Handover support for time synchronisation
An LS from SA2 was received in R3-223034 [1], requesting RAN3 view on transfer of the 5G access stratum time distribution indication and the Uu time synchronisation error budget during Xn/NGAP HO.
There appears to be consensus on the current RAN3 specification status as follows:
-
AMF may send the Time Synchronisation Assistance Information IE to the serving NG-RAN node, containing the time distribution indication and the Uu time synchronisation error budget.

-
During NG-based handover, the AMF transfers the Time Synchronisation Assistance Information IE to the target NG-RAN node via the NGAP: HANDOVER REQUEST message.

-
During Xn-based handover, the source NG-RAN node transfers the Time Synchronisation Assistance Information IE to the target NG-RAN node via the XnAP: HANDOVER REQUEST message. The AMF may update this via the NGAP: PATH SWITCH REQUEST ACKNOWLEDGE message.

Reply LSes are proposed by 5 different companies, which can be summarized as follows:
-
Four companies propose a reply based on the current XnAP/NGAP specification status [2][5][10][15]. 
-
One company proposes changes to the NGAP specification and a reply LS that assumes the changes are agreed [11]. The proposed NGAP changes are as follows:
Proposal 1: Add the Time Synchronisation Assistance Information IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE [12].

Proposal 2: Remove the Time Synchronisation Assistance Information IE from the HANDOVER REQUEST and the PATH SWITCH REQUEST ACKNOWLEDGEMENT messages [17].
Before discussing the details of a Reply LS, companies are invited to provide their views on the above two proposals.

Question #1: Please provide your views on proposal 1 and proposal 2 above, e.g., are they agreeable (yes or no) and why.
	Company
	Comment

	Huawei
	No. 
The current specifications could work, and we can simply reply to SA2 with what we have agreed. To be clearer, is the intention of the two proposals just to avoid the CN to store the Time Synchronisation Assistance Information in the UE context? If so, we don’t see any burden for the CN.  

	Ericsson
	Yes
Proposal 1 aligns NGHO with XnHO handling with minor update. It ensures the information related to “5G time distribution” is sent to the target at HO preparation;
Proposal 2 is needed if AMF does not need to remember the “5G time distribution” information after it sends to NG-RAN node.

	Qualcomm
	Tend to no but ok to check – regarding P2 and the wish not to have the AMF remembering the information, isn’t it the case that the AMF needs anyway to remember this for idle transitions (it seems unlikely that the policy would be collected at every transition).
Regarding P1, it seems ok though then we have the question of what happens in case of conflicting information. Also whether it makes sense to have this information in RAN if the controlling AMF does not support the functionality.

	CATT
	No. The AMF should have the capability to provide these information 

	ZTE
	NO.

We prefer to follow the existing agreements, which can meet the demand, and there is no need to modify it. e.g.

For NG-based HO, AMF can include the stored Time Synchronisation Assistance Information information in the HANDOVER REQUEST message and send to the target gNB.

For Xn-based HO, AMF can include the stored Time Synchronisation Assistance Information information in the HANDOVER REQUEST message to deal with some special scenarios (e.g. the source gNB is legacy gNB and cannot deliver the Time Synchronisation Assistance Information to the target gNB, or the Time Synchronisation Assistance Information changes at the time of handover). 

	Nokia
	No.

Proposal 2 reverts an earlier RAN3 agreement without clear justification. The CR states “requires that AMF stores the Time Synchronisation Assistance Information, which may not be desired”, but we don’t see the issue since the AMF anyway stores UE context information.
Proposal 1 seems unnecessary (and even problematic) if Proposal 2 is not agreed, since the target gNB receives the information in the NGAP: HANDOVER REQUEST.

	Samsung
	No. 

If any problem is not found with the procedure in existence, we don’t see clear reason for the change at this time.

	Moderator’s Summary

· 7 companies responded. Only one company agrees with Proposals 1 & 2.

Proposed conclusion

· Keep current RAN3 agreements on signalling of Time Synchronisation Assistance Information IE over NGAP and XnAP. Send Reply LS to SA2 (ZTE) to inform them of relevant RAN3 agreements, check details in 2nd round


For the Reply LS, there are two flavours depending on the outcome of Question #1. The moderator would like to propose a reply based on either 

a)
R3-223439 [11] from Ericsson if the above proposals are agreed; or

b)
R3-223106 [5] from ZTE (source company of the SA2 LS) if the above proposals are not agreed.
Detailed comments on the Reply LS can be handled in Round 2, following Wednesday’s online session.

3.2 PDC Measurement procedures
The following PDC-related procedures were previously agreed and included in F1AP:

-
PDC Measurement Initiation (class 1), initiated by the gNB-CU
-
PDC Measurement Report (class 2), initiated by the gNB-DU

It is proposed to further introduce a mechanism for the gNB-CU to stop/abort/cancel an ongoing PDC measurement. Two different solutions are proposed:

Solution 1: Introduce a new “stop” codepoint in the PDC Report Type IE of the PDC MEASUREMENT INITIATION REQUEST message [7]; or

Solution 2: Introduce a new CU-initiated PDC Measurement Abort procedure (class 2) [13]
Question #2: Should the gNB-CU be able to stop/abort/cancel an ongoing PDC measurement (yes or no), and if so, which solution do you prefer (solution 1, solution 2, or other)?

	Company
	Comment

	Huawei
	Yes, 
Solution 2 is slightly preferred since this is similar to the E-CID Measurement Termination procedure. But here the “abort” may have a different meaning from “stop” or “termination”. We may suggest to use “PDC Measurement termination” instead, similar to the terminology used for E-CID measurement procedure.  

	Ericsson
	Yes
Solution 2. It clearly removes the measurement.

	Qualcomm
	Yes
No strong opinion on the solutions

	CATT
	Yes
Prefer sol2

	ZTE
	Yes.

We prefer solution 1, which is much simpler and less impacts specification.

	Nokia
	Yes. We prefer Solution 2 since it is a Class 2 procedure and aligned with the E-CID signalling framework (which was the model for the PDC Measurement Initiation procedure). Solution 2 also seems cleaner since there are IEs in the PDC MEASUREMENT INITIATION REQUEST message which are not applicable to the stop/abort case. We also agree with Huawei that “PDC Measurement Termination” would be a better name for the procedure/message.

	Samsung
	Yes. 
We slightly prefer solution 1, but don’t have strong opinion.

	Moderator’s Summary

· 7 companies responded, and all agree that gNB-CU should be able to stop/abort/cancel an ongoing PDC measurement.
· 4 of 6 companies that expressed a view on solutions preferred solution 2 (introduce a new CU-initiated class 2 procedure). Two companies preferred solution 1 (introduce a new “stop” codepoint in the PDC Report Type IE of the PDC MEASUREMENT INITIATION REQUEST message) although one did not have strong opinion.

· For Solution 2, two companies suggest calling the new procedure “PDC Measurement Termination”.
Proposed conclusion

· Introduce a new CU-initiated PDC Measurement Termination procedure (class 2). Ericsson to revise R3-223441, check details in 2nd round


It is also proposed in [13] to introduce a mechanism for the gNB-DU to notify the gNB-CU that the PDC measurements previously requested with the PDC Measurement Initiation procedure can no longer be reported:

Proposal 3: Introduce a new DU-initiated PDC Measurement Failure Indication procedure (class 2) [13]

Question #3: Is proposal 3 agreeable (yes or no)? If yes, please provide comments on the CR, if any.
	Company
	Comment

	Huawei
	Yes. 
And this is similar to the E-CID Measurement Failure Indication procedure.


	Ericsson
	Yes

	Qualcomm
	Yes; the CR looks ok

	CATT
	Yes

	ZTE
	No.

There is already PDC MEASUREMENT INITIATION FAILURE procedure in F1AP specification, which is enough.

	Nokia
	Yes, again it is similar to E-CID signalling framework

	Samsung
	Yes. 

	Moderator’s Summary

· 7 companies responded, and 6 of 7 agree with proposal 3.
Proposed conclusion

· Introduce a new DU-initiated PDC Measurement Failure Indication procedure (class 2). Ericsson to revise R3-223441, check details in 2nd round


3.3 Other PDC-related corrections

It is proposed in R3-223059 [3] and R3-223442 [16] to align the PDC measurement periodicity values with the values in the RRC specification for UE Rx-Tx time difference measurements:

RxTxPeriodical-r17  ::=                     SEQUENCE {

    rxTxReportInterval-r17                      RxTxReportInterval-r17,

    reportAmount-r17                            ENUMERATED {r1, infinity, spare6, spare5, spare4, spare3, spare2, spare1},

    ...

}

RxTxReportInterval-r17 ::= ENUMERATED {ms80,ms120,ms160,ms240,ms320,ms480,ms640,ms1024,ms1280,ms2048,ms2560,ms5120,spare4,spare3,spare2,spare1}

The only difference between the two CRs is that [16] omits the 1280ms value (oversight?).
Question #4: Is the F1AP CR in R3-223059 [3] agreeable (yes or no)? If yes, please provide comments on the CR, if any.
	Company
	Comment

	Huawei
	Yes. 

	Ericsson
	Yes

	Qualcomm
	Yes

	CATT
	Yes

	ZTE
	Yes.

	Nokia
	Yes

	Samsung
	Yes

	Moderator’s Summary

· 7 companies responded, and all agree with R3-223059. No comments were received on the CR content.
Proposed conclusion

· R3-223059 is agreed.


It is proposed in R3-223366 [9] that the RAN UE PDC Measurement ID IE should be included in the PDC MEASUREMENT INITIATION FAILURE message, to indicate that the failure corresponds to the PDC MEASUREMENT INITIATION REQUEST message containing the same RAN UE PDC Measurement ID.
Question #5: Is the F1AP CR in R3-223366 [9] agreeable (yes or no)? If yes, please provide comments on the CR, if any.

	Company
	Comment

	Huawei
	Yes.
Another point is that this is logically correct, similar to the “RAN UE Measurement ID” included in E-CID MEASUREMENT INITIATION FAILURE message.  

	Ericsson
	Yes

	Qualcomm
	Yes

	CATT
	Yes

	ZTE
	Yes.

	Nokia
	Yes. Regarding the CR, there is no need to be backwards compatible so we prefer that the new IE be placed above the Cause IE. Also, shouldn’t the criticality be “ignore”?

	Samsung
	Yes

	Moderator’s Summary

· 7 companies responded, and all agree with R3-223366. One comment was received regarding the CR content.
Proposed conclusion

· Huawei to revise R3-223366, moving the new IE above the Cause IE and changing the criticality (if agreeable). Revision can be put up for online agreement.


In R3-223365 [8], the following potential issue is raised: “In RTT-based PDC, if UERx-Tx and gNBRx-Tx are not within the same single pair of RS (i.e. the same occasions), then the calculated PDC value may be inaccurate or even wrong due to the UE mobility or asymmetry between the UL and DL channel”.
To address this potential issue, the following is proposed:
Proposal 4: For gNB-side RTT-based PDC, the CU includes a time stamp (SFN + Slot Number) in the PDC MEASUREMENT INITIATION REQUEST to indicate to report gNBRx-Tx associated with the time stamp. The DU reports the requested gNBRx-Tx along with the measured time stamp (SFN + Slot Number) to the CU.
For UE-side RTT-based PDC, it is proposed that the CU sends the measurement result gNBRx-Tx along with the corresponding timestamp, collected from the DU, to the UE (RAN2 dependencies?).
Question #6: Please provide your views on proposal 4, e.g., is it agreeable (yes or no) and why.

	Company
	Comment

	Huawei
	Yes. 
In [8], figure 1 provides an example, where the misaligned RTT measurement results happen between the DU and UE, and the calculated PDC value is inaccurate or even wrong due to the UE mobility or asymmetry between the UL and DL channel. 
Also, in TS 38.331, it is specified that: 
· The UE does not apply the layer 3 filtering as specified in 5.5.3.2 to derive the Rx-Tx time difference measurements.
This means that the accurate PDC value without any filtering or averaging, should be addressed, with the above proposed 4. 

	Ericsson
	No
For UE side RTT based, it is in RAN2 domain.

For gNB-RTT based, it is not clear what the use of “the CU including the time stamp and sends to DU, and DU incudes the time stamp sends back together with the report”.

	Qualcomm
	Further clarification needed
Presumably the CU time stamp is a requested measurement time, and the DU timestamp is the measurement time. This does follow some of the exchanges in positioning. What is not clear is whether (1) the request is strictly needed, and (2) whether the level of timing uncertainty is critical for PDC.

Also we assume that we are not talking of UE based RTT as this should come from RAN2 (as a requirement).

	CATT
	Need further study. May provide in TEI 17

	ZTE
	No.

We think that CU can always calculates the PDC value based on the latest reported results from UE and from DU, and there is no need to introduce additional information. 

Furthermore, if the time stamp is added in F1AP, it should also be added in Uu specification, which depends on RAN2 decision, and should wait for the conclusion of RAN2.

	Nokia
	No. In our understanding, the level of accuracy needed for RTT-based PDC is nowhere near what is needed for positioning. Also, given that the frequency of the measurements cannot be less than 80ms, it is not difficult to associate the reference signals and the reports.

	Samsung
	We’re some negative on including a time stamp in the PDC MEASUREMENT INITIATION REQUEST from the CU. It would increase the complexity in the DU, but the benefit may not be bigger compared with the complexity.

We’re fine with including a time stamp in the PDC MEASUREMENT REPORT message from the DU.

	Moderator’s Summary

· 7 companies responded. Only one company supports adding the time stamp in the PDC MEASUREMENT INITIATION REQUEST message, and two companies support DU reporting a time stamp with the gNBRx-Tx measurement.
Proposed conclusion

· No consensus to include time stamp in the PDC MEASUREMENT INITIATION REQUEST message or with reported gNBRx-Tx measurement at this meeting.


4 Conclusion, Recommendations

The conclusions from the 1st round discussion are as follows:
· Keep current RAN3 agreements on signalling of Time Synchronisation Assistance Information IE over NGAP and XnAP. ZTE to provide draft Reply LS to inform SA2 of relevant RAN3 agreements, check details in 2nd round.
· Introduce a new CU-initiated PDC Measurement Termination procedure (class 2) and a new DU-initiated PDC Measurement Failure Indication procedure (class 2). Ericsson to revise R3-223441, check details in 2nd round.
· R3-223059 is agreed.

· Huawei to revise R3-223366, moving the new IE above the Cause IE and changing the criticality (if agreeable). Revision can be put up for online agreement.
· No consensus to include time stamp in the PDC MEASUREMENT INITIATION REQUEST message or with reported gNBRx-Tx measurements at this meeting.
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