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1 Introduction

CB: # MRDC3-PSCell_Change_Addition

- Check RAN2 agreements and whether WAs from last meeting can be confirmed as agreements?
- Signalling design for CPAC
- How to support multiple candidate PSCell preparation in CPAC? Whether to indicate the suggested/maximum number of PSCells to the target SN?

- How to support cancellation of previously prepared PSCell(s)?

- How to support data forwarding?

- Whether and how to support CPAC replace?
- RAN3 impact of RAN2 agreements?

- Capture agreements as stage2/stage3 CRs and check details, split work, if needed

- List open issues for next meeting in the summary
(HW - moderator)
Summary of offline disc R3-212645
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…

3 Discussion
3.1 Control of the number of multiple PSCells
In the discussion of last meeting R3-211133, the following WA was achieved:

	WA: Initiating node to make the decision on how many PSCells may be configured for UE. 

FFS whether the initiating node send the suggested PSCell number and/or the maximum number of PSCells to the peer node.


[Multiple PSCells]Question 1: do you agree that the initiating node provides upper limit for the number of PSCells to be prepared (i.e. maximum number of PSCells)?
	Company
	Answer
	Comment

	Huawei
	YES
	Explicitly, or implicitly by PSCell ID list. 

	
	
	

	
	
	


[Multiple PSCells]Question 2: do you agree that the initiating node provides suggested number of PSCells to be prepared?
	Company
	Answer
	Comment

	Huawei
	YES
	

	
	
	

	
	
	


[Multiple PSCells]Question 3: do you agree that the initiating node should be informed of the number of prepared PSCells?

	Company
	Answer
	Comment

	Huawei
	YES, partially
	YES for CPA and MN initiated inter-SN CPC, explicitly, or implicitly by PSCell ID list.
FFS for SN initiated inter-SN CPC.


	
	
	

	
	
	


3.2 Prepare of multiple Target SNs
WA of last meeting：
WA: In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.

[Multiple TSNs] Questions 1: in case one SN change procedure can only prepare one target SN, do you agree to introduce Target S-NG-RAN node ID IE in SN Change confirm and SN change Refuse?

	Company
	Answer
	Comment

	Huawei
	YES
	

	
	
	

	
	
	


As one SN change procedure on prepare PSCells in one Target SN was the baseline, we see some proposals to support to prepare PSCells in multiple Target SNs in one SN change procedure.

[Multiple TSNs] Questions 2: Do you agree to prepare PSCells in multiple Target SNs in one SN change procedure?

	Company
	Answer
	Comment

	Huawei
	Prefer NO
	Considering of the complexity, prefer only prepare one Target SN in one CPAC procedure, and Source SN could trigger separate SN Change for different target SN. 

	
	
	

	
	
	


[Multiple TSNs] Questions 3: In case one SN change procedure can prepare multiple target SNs, do you agree to introduce a list of Target S-NG-RAN node ID IE in SN change required/confirm/refuse?

	Company
	Answer
	Comment

	Huawei
	YES
	

	
	
	

	
	
	


It was mentioned in the discussion of previous meetings, in case of SN initiated inter-SN CPC, if it is decided to prepare multiple PSCells in multiple target SNs by one SN Change procedure in the discussion, to support early data forwarding, multiple data forwarding addresses may need to be added in the SN Change Confirm message.
[Multiple TSNs] Questions 4: In case one SN change procedure can prepare multiple target SNs, do you agree to include data forwarding address per Target SN to support early data forwarding?

	Company
	Answer
	Comment

	Huawei
	YES
	Seems needed in case of multiple Target SNs. 
Considering of the complexity, we prefer to not support multiple T-SN preparation in one CPAC procedure.

	
	
	

	
	
	


3.3 Data forwarding aspects
3.3.1 Early Data forwarding

In previous meetings, it was agreed to support early data forwarding, and there was one leftover issue on how to inform source SN about CPC triggered (i.e. the successful reconfiguration of CPC at UE), in case of MN initiated inter-SN CPC:

Early data forwarding in CPAC is supported

WA: in case of MN initiated inter-SN CPC, to support early data forwarding, the MN needs to inform source SN about CPC triggered (i.e. the successful reconfiguration of CPC at UE), details FFS.

According to the LS [1] from RAN2, upon reception of ‎RRC Reconfiguration message with CPAC configuration, UE responds with RRC Reconfiguration Complete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN:

6a
In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.

Therefore the MN will not send the “M-NG-RAN node to S-NG-RAN node Container” to the SN. We think that the MN can inform the source SN after the UE has received the CPC configuration (e.g. the UE sends the MN RRC reconfiguration complete message after receiving the CPC configuration). 

And to support early data forwarding, besides informing the “CPC trigger” towards the source SN, after receiving the data forwarding address assigned by the target SN in the SN addition request ack, the MN also needs to send data forwarding address to the source SN.

[Data forwarding] Question 1: In case of MN initiated inter-SN CPC, how to inform the source SN about “CPC triggered” and providing the data forwarding address?
	Company
	Answer
	Comment

	Huawei
	New procedure in X2AP and XnAP. 
	For EN-DC, we need to introduce a new X2AP class 2procedure.
For XnAP, introduce “CPC triggered indication” in Xn-U Address Indication procedure, or introduce a new XnAP class2 procedure to be reused for the late data forwarding to inform the CPC executed, and we slightly prefer new procedure.

	
	
	

	
	
	


In R16 CHO, the source node forwards the PDCP SDU with SNs assigned by the source gNB to the candidate node. No downlink PDCP SDU without a SN and no uplink PDCP SDU is forwarded. The source gNB sends the EARLY STATUS TRANSFER message to maintain HFN continuity by indicating PDCP SN and HFN of the first PDCP SDU that the source gNB forwards to the target gNB. The subsequent messages may be sent for discarding of already forwarded downlink PDCP SDUs in the target gNB.
For mobility in MR-DC in R15 and R16, the source NG-RAN also forwards the PDCP SDUs in the early data forwarding whenever the logical node hosting the PDCP entity changes. The source NG-RAN can use the Early Status Transfer message to maintain HFN continuity and to inform the discarding of forwarded DL data. 

For early data forwarding, it is possible to perform the following data forwarding:

· In CPA, or in MN/SN initiated inter-SN CPC

· for the MN terminated bearer change to SN terminated bearer, the MN will forward PDCP SDU to the target SN.

· for the MN terminated bearer without bearer type change, MN forwards PDCP PDUs towards SN.

· In MN/SN initiated inter-SN CPC

· for the SN terminated bearer without bearer type change, the source SN forward PDCP SDU towards the target SN directly/indirectly.
· for the SN terminated bearer change to MN terminated bearer, the source SN forwards PDCP SDU towards the MN, and then the MN forwards PDCP PDU towards the target SN.

 [Data forwarding] Question 2: do you agree to support both PDCP SDU and PDCP PDU data forwarding? 
	Company
	Answer
	Comment

	Huawei
	YES 
	PDCP SDU for SN terminated bearers.
In CPA, or in MN/SN initiated inter-SN CPC, for the MN terminated bearer change to SN terminated bearer, the MN will forward PDCP SDU to the target SN.

In MN/SN initiated inter-SN CPC, for the SN terminated bearer without bearer type change, the source SN forward PDCP SDU towards the target SN directly/indirectly.

In MN/SN initiated inter-SN CPC, for the SN terminated bearer change to MN terminated bearer, the source SN forward PDCP SDU towards the MN.

	
	
	

	
	
	


In CHO, the source NG-RAN will send the early status transfer message for discarding of already forwarded downlink SDUs for respective DRB. In R15, RAN3 introduced the discarded PDCP PDU SNs in the user plane for the flow control. Although the MN can reuse the discarded PDCP PDU SNs in the user plane to indicate the discarding of already forwarded downlink SDUs. But in our understanding, there are also early data forwarding for others bearers. Therefore we think it is better to use the unified message to inform the discarding of forwarded DL data.

[Data forwarding] Question 3: do you agree to the Early Status Transfer message to inform the discarding of forwarded PDCP PDU for both PDCP PDU data forwarding and PDCP SDU data forwarding?
	Company
	Answer
	Comment

	Huawei
	YES 
	For PDCP SDU data forwarding, need to extend the supported scenario of Early Status Transfer to be send from MN to Target SN.
For PDCP PDU data forwarding, need to introduce the discard DL PDCP PDU SN in the early status transfer message, to have a unified solution for all bearers.

	
	
	

	
	
	


3.3.2 Late Data forwarding

In previous meetings, it was agreed to support late data forwarding, and there was one leftover issue on how to inform the source SN about the successful CPC execution and UE accesses to the target SN:
Support Late Data Forwarding in CPAC. 

WA: in case of both MN and SN initiated inter-SN CPC, to support late data forwarding, it is needed to inform the source SN about the successful CPC execution and UE accesses to the target SN, details FFS. RAN3 waits for RAN2 progress before discussing further details.

For the SN initiated inter-SN CPC, as the MN has sent the SN change confirm message and the Xn-U address indication message to the source SN before sending the SN reconfiguration complete message to the source SN, the MN need send one message to the source SN.

According to the LS from RAN2, the source SN can send one SCG RRC reconfiguration message in the CPC configuration and the UE will reply one SCG RRC reconfiguration complete message to the source SN upon receiving the CPC configuration. In RAN2, the UE will only reply one RRC reconfiguration complete message for each reconfiguration message. Therefore we think the UE will not reply the SCG RRC reconfiguration complete message to the source upon the execution of CPC. Also according to the agreements of RAN2, upon the execution of CPC, the UE will only reply the SCG RRC reconfiguration complete message to the target SN.

5
Non-conditional SCG RRC Reconfiguration can be sent in the same MN generated RRCRconfiguration message, which carries execution conditions and target candidate configurations e.g. ‎the mrdc-secondaryCellGroup can be sent in the same configuration message with the ‎conditionalReconfiguration for inter-SN CPC.

6a
In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.

6b
In case of SN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to MN. This message can include an embedded RRC complete message for source SN.

7
The message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format (i.e. contains ‎both MCG and SCG re-configurations). For the following cases: a). MN-Initiated CPA b). MN-Initiated inter-SN CPC c). SN-initiated inter-SN CPC. 

8
In CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. 

Therefore we cannot directly use the SN reconfiguration complete message to source SN as there is no RRC container to be propagated. There are two options mentioned in the submitted papers:

· Option 1: new class 2 procedure, to be reused to inform both “CPC trigger” in early data forwarding and “CPC executed” in late data forwarding.

· Option 2: enhance SN Reconfiguration Complete by introducing a new CHOICE branch in the Response Information IE.
[Data forwarding] Question 4: In case of SN initiated inter-SN CPC, how to inform “CPC executed” from MN to the source SN to trigger data forwarding?
	Company
	Answer
	Comment

	Huawei
	Option 1
	As there is no RRC container to be transmitted, and we need a new message to indicate CPC trigger, it is preferred to reuse the new procedure to indicate “CPC executed”.

	
	
	

	
	
	


3.4 CPAC initiation

To support CPAC initiation, in order to indicate to the peer node that this procedure is triggered for CPAC, there seems common understanding to introduce CPAC indication.

[CPAC initiation] Question 1: Do you agree to introduce “CPAC initiation Indication” in the following messages?
1) SN Addition Request

2) SN Change Required
3) Xxx?
	Company
	Answer
	Comment

	Huawei
	Yes to 1) to 2)
	

	
	
	

	
	
	


[CPAC initiation] Question 2: Do you agree to introduce “List of Prepared PSCell IDs” in the following messages?

1) CN Addition Request ACK

2) SN Change Confirm

3) xxx?
	Company
	Answer
	Comment

	Huawei
	Yes to 1)

FFS to 2)
	

	
	
	

	
	
	


3.5 CPAC replace/ cancel
In R15&R16 MR-DC, the MN uses the SN addition procedure to add the SN and uses the SN modification request procedure to modify the SCG configuration /SN terminated bearer configuration. Also the SN also can use the SN modification required procedure to modify the SCG configuration /SN terminated bearer configuration. 

In CHO, the source node can initiate the CHO replace (CHO-replace in Handover Request Procedure) and CHO cancel (Candidate cells to be cancelled list in Handover Cancel Procedure), the target can also initiate the CHO cancel (Conditional Handover Cancel procedure). 
The following procedures were agreed to be used to support CPAC initiation:
Start CPAC discussion based on the conventional DC procedures:

CPA: SN addition procedure for CPA

MN initiated inter SN CPC: MN initiated SN Change procedure, i.e. CPA + SN release

SN initiated inter SN CPC: SN initiated SN Change procedure

With that, we need to further discuss how to support CPAC replace and CPAC cancel.

3.5.1 CPA replace/cancel
[CPAC Replace and Cancel] Proposal 1: in CPA, both the MN and the Target SN can trigger CPA replace and CPA cancel.
	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 2: MN triggers CPA replace by including “CPAC replace indication” in MN initiated SN modification request, SN responses “CPAC replace indication” in SN modification request ack/reject.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 3: SN triggers CPA replace by including “CPAC replace indication” in SN initiated SN modification required, MN responses “CPAC replace indication” in SN modification confirm/refuse. 

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 4: MN triggers CPA cancel by including “CPAC replace indication” in MN initiated SN Release request, SN responses “CPAC replace indication” in SN release request ack/reject.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


 [CPAC Replace and Cancel] Proposal 5: SN triggers CPA cancel by including “CPAC replace indication” in SN initiated SN Release required, MN responses CPAC replace indication in SN release confirm.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


3.5.2 MN initiated inter-SN CPC replace/cancel
[CPAC Replace and Cancel] Proposal 6: in MN initiated inter-SN CPC, both the MN and the Target SN can trigger CPC replace and CPC cancel, there is no need for the source SN to trigger CPC replace or CPC cancel.
	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


 [CPAC Replace and Cancel] Proposal 7: in MN initiated inter-SN CPC, reuse CPA replace/cancel discussed in Section 3.5.1 to enable the MN and the target SN to trigger CPC replace/cancel.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 8: in MN initiated inter-SN CPC, in case of early data forwarding, include the CPAC replace/cancel indication and the updated data forwarding address in the procedure which used to inform source SN about CPC triggered.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


3.5.3 SN initiated inter-SN CPC replace/release

[CPAC Replace and Cancel] Proposal 9: in SN initiated inter-SN CPC, the MN, the Source SN and the Target SN can trigger CPC replace and CPC cancel.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 10: in SN initiated inter-SN CPC, reuse CPA replace/cancel discussed in Secion 3.5.1 to enable the MN and the target SN to trigger CPC replace/cancel.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


[CPAC Replace and Cancel] Proposal 11: in SN initiated inter-SN CPC, source SN triggers CPC replace by including “CPC replace/cancel indication” in SN Change Required, MN replied “CPC replace/cancel indication” in SN Change Confirm/refuse.

	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


3.6 Support of CPAC in disaggregated architecture
In R3-211913, the following analyses can be found:
· Prepare one candidate PSCell in one CPAC procedure over F1 interface, same F1AP pair can be reused to prepare different candidate PScell for CPAC, reuse the existing IEs of R16 CHO and CPC. RAN3 only need to modify the procedure description. 
· For E1AP in all the CPAC cases, reuse the existing IEs and procedures of R16 CHO and CPC. RAN3 only need to modify the procedure description.
[F1 E1 aspects] Question 1: Do you agree with the analyses above?
	Company
	Answer
	Comment

	Huawei
	Yes
	

	
	
	

	
	
	


3.7 Others
3.7.1 TDCoverall
In R3-212444/447, it is proposed to add clarification about the TDCoverall as:
· The en-gNB does not start the timer TDCoverall when sending the SGNB ADDITION REQUEST ACKNOWLEDGE message to the MeNB in case of CPA or inter-SN CPC

· The en-gNB does not stop the timer TDCoverall when receiving the SGNB RECONFIGURATION COMPLETE message in case of CPA or inter-SN CPC

[Others] Proposal 1: add clarification about the start and stop of TDCoverall as proposed in R3-212444/447.
	Company
	Answer
	Comment

	Huawei
	Yes
	Agree to capture the TPs into the X2AP and XnAP BL CRs.

	
	
	

	
	
	


3.7.2 xxx
Any other issues/proposals to be discussed?
[Others] Proposal 2: xxx

	Company
	Answer
	Comment

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]
If needed
5 References

�To be udpated





