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1
Introduction

This document is for summary of the following discussions:

· [AT116bis-e][224][DCCA] CPAC procedures from NW perspective (CATT)


Scope: Discuss the remaining details of CPAC procedures: 
A) For SN initiated CPC: 1) Is the indication of prepared PSCells always sent to S-SN, and in which procedure step? 2) What are the RAN2/RAN3 messages use for indicating a) accepted cells from MN to S-SN, b) updated configuration from S-SN to MN and c) RRCComplete from MN to S-SN 
B) For MN initiated CPAC: 1) Does MN provide separate list of proposed PSCells to T-SN? 2) Can T-SN pick different PSCells than those in the list?”


Intended outcome: Discussion summary in R2-2201704.


Deadline: Deadline 1

The document is structured as the following. Section 2 and 3 contain the discussions on some essential issues regarding SN-initiated CPC, and MN-initiated CPAC, respectively. Section 4 is for conclusions. 

The participants are invited to leave their contact information in the following table. 

	Company
	Contact: Name (E-mail)

	J
Huawei, HiSilicon
	david.lecompte@huawei.com

	
CATT
	E

Erlin Zeng (erlin.zeng@catt.cn)

	
Lenovo, Motorola Mobility
	
Zhangcc16@lenovo.com

	Google
	Jing-Rong Hsieh (jinghsieh@google.com)

	ddEEricsson


	cicecilia.eklof@ericsson.com

	F  Futurewei
	    Jialinzou88@yahoo.com

	cF  ZTE
	Z   zhang.mengjie@zte.com.cn

	cF

China Telecom
	
Pei Lin (linp@chinatelecom.cn)

	Sh  Sharp 
	nNi  Ningjuan Chang(ningjuan.chang@cn.sharp-world.com)

	ITRI
	NellenHuang@itri.org.tw

	cF  NEC
	Z   hisashi.futaki @ nec.com 

	vivo
	Chenli5g@vivo.com

	Apple
	yuqin_chen@apple.com

	LGE
	Hongsuk Kim (hassium.kim@lge.com)


2
SN-initiated CPC

2.1
Is the indication of prepared PSCells always sent to S-SN, and in which procedure step?

In the LS R2-2111323 [1], RAN2 has informed the following to RAN3

	RAN2 has discussed SN initiated inter-SN CPC and has agreed on Solution 2, where the MN may inform the S-SN about the accepted/rejected candidate PSCell(s) and get a response from the S-SN including modifications of the UE configuration (e.g. measurement configuration) to be transmitted in the RRC Reconfiguration message including the CPC configurations to the UE. RAN2 assumes the MN decides, based on network implementation, whether to skip the second part of Solution 2 procedure. RAN2 has two understandings on the second part:

a) MN not waiting for S-SN -> MN response or 

b) Both messages (i.e. MN-> S-SN and S->MN) being left out.

RAN2 thinks MN can skip the second part of procedure in Solution 2 at least when T-SN acknowledges all candidate PSCells.


In order to conclude on this issue we first need to confirm companies’ views on the two understandings above. Email Rapporteur’s understanding is that 
· with a) it means the indication of prepared PSCells is always sent to S-SN by the MN, but MN may not wait for S-SN -> MN response, before sending the RRC Reconfiguration message including the CPC configurations to the UE, while
· with b) it may be that MN does not send the indication of prepared PSCells to S-SN at all (which is b.1 in Q2), or MN skip such indication in the second part of the Solution 2 procedure but should still send the indication in some later steps in the procedure (which is b.2 in Q2). 
With the above understanding, companies are invited to answer the following question firstly. 
Question 1 Which understanding do you agree with, a) or b)?
	Company
	Understanding a) or b)
	Comments if any

	Huawei, HiSilicon
	b) (but if RAN3 prefers to add something, it is up to them)
	We understand that:

1) the MN will always do the second part if one or more candidate target PSCells are not prepared by the source T-SN.

2) the MN will always send a message to the S-SN in order to confirm that the MN reconfigures the UE according to the initial S-SN request.

If the S-SN receives 2) directly, it implies that all candidate PSCells were prepared by the T-SN, even if there is no explicit indication for that.

Of course, RAN3 is free to add whatever explicit indication to RAN3 signalling, even though it is not necessary from RAN2 perspective.

	Nokia
	b)
	 

	CATT
	a)
	In RAN2#114e, the following working assumption is made.
Working assumption (to clarify agreements 1-3 above)

4.
S-SN is informed about which candidates were accepted/ rejected by T-SN
Since anyway the S-SN should be informed of the candidate cells accepted by T-SN, we prefer MN always sends the indication of the prepared PSCells to S-SN before the CPC configuration sent to UE, which gives a simpler procedure, regardless of whether MN waits for the response from S-SN.

	Lenovo, Motorola Mobility
	b)
	In our understanding, the 2nd step of solution 2 consists of SN modification request and SN modification request acknowledgement Xn messages. Even if both messages are skipped before sending the RRC reconfiguration message to UE, the MN will still inform the S-SN about the prepared PSCells by SN change confirm message after receiving the RRC reconfiguration complete message from UE.  

	Google
	b)
	

	Ericsson
	b)-ish, but the information needs to be sent to the S-SN.
	MN needs to send the information about prepared PSCells to S-SN, otherwise the S-SN cannot determine whether the SCG measConfig needs to be updated. That is the whole purpose of the procedure. In case all target cells were accepted and the UE was successfully configured, the information about prepared PSCells could possibly be omitted if it is described in the spec that this means that all PSCells were accepted. What is important is that the S-SN gets the information to be able to make the decision about possible updating of the measConfig. 

	Futurewei
	a)
	It is prudent that MN always notify the T-SN decision to the S-SN. As it is the S-SN initiated CPC and configures the measurement at the S-SN, in any situation, S-SN should know the final decision of T-SN. S-SN can decide whether to issue response to the MN and MN need not wait the S-SN response before issuing the CPC command. 

	ZTE
	a)
	We think anyway the source SN should be informed about the candidate cells accepted by the target SN, regardless of whether the source SN configuration update is needed. So it is simpler to have an unified step to inform this before sending CPC configuration to the UE.

	China Telecom
	a)
	Agree with CATT and ZTE. We also think a) seems simpler. 

	Sharp 
	 Option a)
	 We understand S-SN should know the accepted/rejected candidate PSCell(s) in order for further CPC update, e.g. adding new candidate cells.

	ITRI
	a)
	We also think the S-SN needs to know the prepared PSCells and the MN should indicates the prepared PSCells to S-SN either before (a in Q1) or after (b.2 in Q2) sending the RRC Reconfiguration message including the CPC configurations to the UE. We prefer a) in Q1 as the indication of prepared PSCells is unifiedly sent before the CPC configuration no matter whether MN decides to wait for S-SN configuration update or not. 

	NEC
	a)
	Given that the MN can decide whether to skip or not, from MN point of view, there is no much difference between two options. However, from S-SN point of view, there is the difference. From procedure point of view, it is preferable for the S-SN to be able to assume the same signaling flow regardless whether all the candidate cells are accepted by the T-SN or a part of them are accepted. As there is almost no point for the S-SN to modify any CPC configuration when the T-SN accepts all, there is no harm for the MN as well in option a).

	vivo
	a)
	The indication of prepared PSCells is always sent to S-SN by the MN. But MN can skip the indication at least when T-SN acknowledges all candidate PSCells.

	Apple
	a) 
	If MN skip the procedure totally, S-SN may get into some uncertain situation. In order to not confuse SN, we think it’s better that MN always feedback to S-SN.

And, since Xn interface does not have overloading concern, it would be fine to let MN indicate the full list of prepared PSCell.

	LGE
	b)
	The purpose of the second part of Solution2 is that the MN notifies accepted candidate PSCells to the S-SN when some of candidate PSCells are rejected by the T-SN. This means that the S-SN needs to know the candidate PSCells updated by the T-SN only when some of candidate PSCells candidate are rejected by the T-SN. The S-SN can recognize that the all candidate PSCells are accepted when there is no second part signalling from MN.

In our view, Option b is sufficient for the S-SN to know the all candidate PSCells are accepted.


Then if you agree with understanding b), please further answer the following question. 
Question 2 If you agree with understanding b), which option do you prefer,
· Option b.1 MN may not send the indication of prepared PSCells to S-SN, i.e., 

· Option b.2 MN should always send the indication of prepared PSCells to S-SN (i.e., if MN skips the indication to S-SN before sending the RRC Reconfiguration message including the CPC configurations to the UE, it should send the indication to S-SN in some later step in the procedure)
And if you agree with Option b.2 please clarify in this case in which step MN sends the indication to the S-SN.
	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	b.1 or b.2
	b.1 but if RAN3 wants to have some indication in some message, it is up to RAN3.

	Nokia
	b.2
	In case MN decides to send CPAC configuration immediately to the UE, then MN informs the source SN about the list of PSCells that are prepared using SN Change Confirm message.

	Lenovo, Motorola Mobility
	b.2
	Even if both messages are skipped before sending the RRC reconfiguration message to UE, the MN will still inform the S-SN about the prepared PSCells by SN change confirm message after receiving the RRC reconfiguration complete message from UE.  

	Google
	b.1
	Can leave it to RAN3

	Ericsson
	b.2
	As mentioned above, the S-SN needs to have the information about prepared PSCells, otherwise it cannot decide whether to update the measConfig. The information about prepared PSCells can be sent in SN Change Confirm, both if the MN decided to configure the UE and if the MN decided not to configure the UE.

	LGE
	b.1
	We can follow the legacy flow if there is no issue, i.e. T-SN accepted all candidate cells.

	
	
	

	
	
	

	
	
	

	
	
	


Summary: 
TBD
2.2
What are the RAN2/RAN3 messages used for the procedure 
Generally, Email rapporteur’s understanding has been that the message interaction between MN, S-SN and T-SN used for the procedure of SN initiated inter-SN CPC is within the scope of the RAN3, and RAN3 is discussing on these messages currently. But there are some company contributions on the topic. More details can be found in the following. 
2.2.1 Messages used for indicating the accepted cells from MN to S-SN

Based on the contribution of [10], SN change confirm message is used to provide the indication of accepted candidate PSCells to S-SN. Another option is to leave this to RAN3.
The following question is for the case if MN sends the indication to S-SN before sending the RRC Reconfiguration message including the CPC configurations to the UE.
Question 3: Which option do you prefer regarding the message used for indicating the accepted PSCells from MN to S-SN, before sending the RRC Reconfiguration message including the CPC configurations to the UE?

· Option 1: leave it to RAN3;
· Option 2: SN change confirm message is used to provide the accepted candidate PSCells to S-SN[10]
	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	option 1
	RAN3 should choose what fits with RAN3 procedures.

	Nokia
	Option 1
	We are OK to leave it up to RAN3 to decide. We have a corresponding paper submitted to RAN3 (R3-220150), where we suggest to use optionally MN-initiated Modification procedure to contact S-SN . Then, SN Change Confirm is sent after receiving the complete message from the UE.

	CATT
	Option 1
	As far as we know, RAN3 is currently discussing on these messages. 

	Lenovo, Motorola Mobility
	Option 1
	We understand RAN3 is discussing this issue this meeting. We can simply wait for RAN3’s conclusion. We prefer to use SN modification request message though. 

	Google
	Option 1
	

	Ericsson
	Option 2
	It is fine to leave it to RAN3, but good to send in SN Change Confirm in order to close the SN Change procedure and avoid nested procedures. The SN Change procedure may otherwise be open for a long time.

If the SN Change Confirm is used, the accepted PSCells only needs to be added in one inter-node message (SN Change Confirm), otherwise it needs to be added in multiple messages (SN Change Confirm and possibly Modification Request or a new message).

	Futurewei
	Option 1
	

	ZTE
	Option 1
	

	China Telecom
	Option 1
	

	Sharp
	Option 1
	leave it to RAN3 discussion

	ITRI
	Option 1
	

	NEC
	Option 1
	All related X2/Xn messages (i.e. Q3 to Q6) should be decided by RAN3

	vivo
	Option 1
	In our understanding, SN change confirm message is used to inform the S-NG-RAN node that the preparation of the S-NG-RAN node initiated S-NG-RAN node change was successful. Normally, it should be sent by MN after receiving the RRCReconfigurationCompplete message.

If SN change confirm message is used here in Option-2, it will be too complex to understand, and lose the original meaning. E.g.:

· optionally include the RRCReconfigurationComplete message;

· PSCell candidates that have been accepted/rejected

Hence, we prefer to leave it to RAN3.

	Apple
	Option 1
	

	LGE
	Option 1
	No strong view, but this can be left as RAN3 issue.


Summary: 
TBD
The following question is for the case if MN sends the indication to S-SN after sending the RRC Reconfiguration message including the CPC configurations to the UE (i.e., as in option b.2 in section 2.1).
Question 4: Which option do you prefer regarding the message used for indicating the accepted PSCells from MN to S-SN, after sending the RRC Reconfiguration message including the CPC configurations to the UE (if option b.2 is supported)? 

· Option 1: leave it to RAN3;
· Option 2: SN change confirm message is used to provide the accepted candidate PSCells to S-SN
	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	Option 1
	

	Nokia
	Option 1
	But we think SN Change Confirm for this scenario is a good choice (which shall be made in RAN3).

	Lenovo, Motorola Mobility
	Option 1
	We understand RAN3 is discussing this issue this meeting. We can simply wait for RAN3’s conclusion. We prefer to use SN change confirm message though.

	Google
	Option 1
	

	Ericsson
	Option 2
	SN Change Confirm, but we could let RAN3 decide.

	Futurewei
	Option 1
	

	ZTE
	Option 1
	

	China Telecom
	Option 1
	

	Sharp
	Option 1
	leave it to RAN3 discussion

	ITRI
	Option 1
	

	NEC
	Option 1
	

	vivo
	Option 1
	

	Apple
	Option 1
	

	LGE
	Option 1
	No strong view, but this can be left as RAN3 issue.


Summary: 
TBD
2.2.2 Message used for S-SN to provide the updated configuration

Similarly there are possible options and views are invited on the message used for S-SN to provide the updated configuration.
Question 5: Which option do you prefer regarding the message used for S-SN to provide the updated configuration? Please specify the reasons or comments if any.

· Option 1: leave it to RAN3 

· Option 2: SN initiated modification procedure is used for S-SN to provide the updated configuration [10];
	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	Option 1
	

	Nokia
	Option 1
	But we think it should be MN initiated modification procedure (the response to request message sent by the MN).

	CATT
	Option 1
	As far as we know, RAN3 is currently discussing on these messages.

	Lenovo, Motorola Mobility
	Option 1
	We understand RAN3 is discussing this issue this meeting. We can simply wait for RAN3’s conclusion. We prefer to use SN modification request acknowledge message though.

	Google
	Option 1
	

	Ericsson
	Option 2
	In this way nested procedures between MN and S-SN can be avoided.

	Futurewei
	Option 1
	

	ZTE
	Option 1
	

	China Telecom
	Option 1
	

	Sharp
	Option 1
	leave it to RAN3 discussion

	ITRI
	Option 1
	

	NEC
	Option 1
	

	vivo
	Option 1
	Prefer to leave it to RAN3 for better overall consideration. 

	Apple
	Option 1
	

	LGE
	Option 1
	


2.2.3 Message used for providing the RRCReconfigurationComplete message from MN to S-SN
Based on the stage 2 running CR [2], it is FFS how to provide the RRCReconfigurationComplete message to S-SN in step 8a, i.e., after the UE has sent the RRCReconfigurationComplete message to indicate the embedded RRCReconfiguration message of S-SN has been applied; 

In legacy, the SN Reconfiguration Complete message is used by MN to provide the embedded RRCReconfigurationComplete message to S-SN. Thus, one option is to use the same message in CPAC. There are also other options as listed below. 
Question 6: Which option do you prefer regarding the message used for providing the RRCReconfigurationComplete message from MN to S-SN? 

· Option 1: leave it to RAN3

· Option 2: legacy SN Reconfiguration Complete message can be reused to provide the embedded RRCReconfigurationComplete message to S-SN;

· Option 3: to use the SN Change Confirm message to indicate the RRCReconfigurationComplete message in case understanding 2 of Question 1 is taken, and the MN decide to skip the second part of the Solution 2 procedure [10]
	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	Option 1
	

	Nokia
	Option 1 (and Option 3)
	RAN3 shall decide it is Option 3.

	CATT
	Option 1 or 2

	In legacy PSCell modification procedure, the SN Reconfiguration Complete message is used by the MN to indicate the embedded RRCReconfigurationComplete message received from UE to S-SN. We think it is straightforward to reuse the inter-node message for CPAC scenario. 
Furthermore, since the inter-node message is within the scope of RAN3, we are fine to leave it to RAN3.

	Lenovo, Motorola Mobility
	Option 1 
	Since it has dependency on the question 1 to 5, we can wait for RAN3 conclusion first. We prefer option 2 though. 

	Google
	Option 1
	

	Ericsson
	Option 3
	SN Change Confirm, but fine to leave to RAN3. 

	Futurewei
	Option 1
	

	ZTE
	Option 1
	

	China Telecom
	Option 1
	

	Sharp
	Option 1
	leave it to RAN3 discussion

	ITRI
	Option 1
	

	NEC
	Option 1
	

	vivo
	Option 2
	It’s a simple and unified way to reuse legacy SN Reconfiguration Complete message to provide the embedded RRCReconfigurationComplete message to S-SN.

We are also fine if majority companies think it should be left to RAN3.

	Apple
	Option 1 or 2
	Agree with CATT.

	LGE
	 Option 1 or Option 2
	Agree with CATT


Summary: 
TBD
3
MN-initiated CPAC

The following open issues on MN initiated CPAC should be addressed:

1) Does MN provide separate list of proposed PSCells to T-SN, and
2) Can T-SN pick different PSCells than those in the list?”

3.1 Does MN provide separate list of proposed PSCells to T-SN

On the issue of how to provide the candidate cells recommended by MN to T-SN, the following are proposed by [8] [10] [11] [13]:

· Option 1: Use legacy candidate cell information (candidateCellInfoListMN) to provide the candidate cells recommended by MN to T-SN [8] [10];
· Option 2: Introduce a new list to include the candidate cells recommended by MN for MN initiated CPAC [11];
· Option 3: Reuse the list of proposed PSCell candidates within CG-ConfigInfo introduced for SN initiated inter-SN CPC to provide the candidate cells recommended by MN to T-SN [13];
Question 7: Which option (i.e., Option 1/2/3) above do you prefer? 

	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	Option 3
	We prefer to align with SN-initiated CPC, so that T-SN behaviour is the same.

	Nokia
	Option 1 or 3
	We think either the existing IE shall be used (Option 1) or it should be considered if the same IE as defined for SN-initiated CPC can be adopted (Option 3).

	CATT
	Option 3 
	Currently, there is already an IE within CG-ConfigInfo, which is introduced to contain the recommended candidate cells information for SN initiated inter-SN CPC. 
Furthermore, the SN initiated inter-SN CPC and MN initiated inter-SN CPAC will not be configured simultaneously within one SN Addition Request message.
Thus, we think it is straightforward to reuse the IE for MN initiated inter-SN CPC.

	Lenovo, Motorola Mobility
	Option 1
	In case of CPA and MN initiated CPC, it is possible to reuse the legacy candidateCellInfoListMN IE. 

	Google
	Option 1 or 3
	

	Ericsson
	Option 1
	We propose to reuse the legacy behaviour in this sense. Here it makes more sense that the T-SN decides on the candidates than the MN.

	Futurewei
	Option 3
	Align with CPC but differentiated from other purposes.

	ZTE
	Option 1
	We think reusing the legacy candidateCellInfoListMN IE is enough. And the MN can generate the execution conditions after knowing accepted candidate PSCells by the target SN. So no need to provide proposed candidate PSCells from the MN in advance.

	China Telecom
	Option 3
	We think it is better to keep the same T-SN behaviour for CPA and CPC, so Option 3 is more preferred.

	Sharp 
	Option 3
	Can reuse the CandidateCellInfoListCPC-r17 but without execution conditions

	ITRI
	Option 1 or 3
	The only information that the MN needs to provide to the T-SN upon initiation of the CPAC is the proposed PSCells. Reusing the existing candidateCellInfoListMN is sufficient or, alternatively, the same list introduced for SN initiated inter-SN CPC can be considered.

	NEC
	Option 3
	There is no strong motivation to introduce different way between MN-initiated and SN-initiated. If any difference, then the T-SN has to respond in different way depending on the initiating node, which would not be good.

	vivo
	Option-1
	It’s enough to use legacy candidate cell information (candidateCellInfoListMN) to provide NR measurement result.
It’s unnecessary to introduce a new list which may include execution conditions to T-SN. Therefore, option-2 is not preferred.

	Apple
	Option 1 or 3
	

	LGE
	Option 1
	There seems no problem using the legacy information.


Summary: 
TBD
3.2 Can T-SN pick different PSCells than those in the list

On the issue of whether T-SN can pick target cells not proposed by the MN, the following are based on [8] [10][13]:

· Option 1: Only the cells within the list recommended by MN can be chosen by T-SN [8] [13];
· Option 2: Cells not belonging to the list recommended by MN can be chosen by T-SN [10];
Question 8: Which option (i.e., Option 1/2) above do you prefer? 

	Company
	Which option
	Comments if any

	Huawei, HiSilicon
	Option 1
	We prefer to align with SN-initiated CPC, in order to make specification maintenance easier.

	Nokia
	Option 2
	The same as we have argued for SN-initiated CPC: we see no reason why the ultimate list shall be prepared by the source/initiating node (S-SN or MN in this case). Ultimately it should be T-SN’s right to choose appropriate cells (if measurement results are provided) for CPAC. 

	CATT
	Option 1
	For SN initiated inter-SN CPC, RAN2 has agreed that the T-SN cannot pick candidate PSCells outside the cells recommended by S-SN. The same principle can also apply to the case of MN initiated CPAC.
Furthermore, if different principles apply for MN initiated CPAC and SN initiated CPAC, RAN2/RAN3 also need to further discuss how to indicate the type of CPAC to T-SN, since currently the T-SN has no idea whether the conditional reconfiguration is used for MN initiated CPAC or SN initiated CPC. So we do not see the benefit of Option 2, but it leads to more complexity. 

	Lenovo, Motorola Mobility
	Option 2
	We don’t see the reason why not following the legacy principle. 

	Google
	Option 1
	Prefer aligning with SN-initiated CPC

	Ericsson
	Option 2
	Agree with Nokia. The T-SN should have the right to decide as the cells belong to the T-SN. This is also inline with legacy behaviour. The MN may not have enough knowledge to take the decision.

	Futurewei
	Option 1
	We share the same view as Huawei and CATT. RAN2 already decided that the T-SN cannot pick candidate PSCells outside the cells recommended by S-SN. For the same reason, T-SN only has the local information to reject the candidates suggested by MN but T-SN don’t have sufficient global information to add good new candidates for MN. The efforts of option 2 is not worth the benefit.

	ZTE
	Option 2
	We also prefer to follow the legacy principle.

	China Telecom
	Option 1
	Based on the current agreement, T-SN has no idea about who initiates the CPAC procedure, so it is better to keep aligned with SN-initiated CPC.

	Sharp 
	Option 2
	Option 2 is the legacy non-CPAC behaviour; we think it can also be applied in CPAC case.

	ITRI
	Option 1
	The same issue in SN-initiated CPC has been discussed by RAN2. It has been agreed that the T-SN cannot pick different PSCells than those in the list suggested by the S-SN. We think the same principle can be applied to MN-initiated CPAC.

	NEC
	Option 1
	Same motivation as Q7. Common behaviour is simpler and will be sufficient.

	vivo
	Option 1
	Similar with inter-SN CPC, Only the cells within the list recommended by MN can be chosen by T-SN

	Apple
	Option 1
	We don’t see any problem to support Option 1 if it is already been agreed for SN-initiated case. And Option 2 unnecessarily complicate the issue. 

	LGE
	 Option 1
	It would be good to have a common way with SN initiated inter SN CPC


Summary: 
TBD
4
Conclusion
TBD
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