
3GPP TSG-RAN WG2 Meeting #117-e

R2-2202304
Electronic, 21st  Feb. – 3rd  Mar. 2022
Source:
vivo
Title:
Discussion on CPAC procedures from NW perspective
Agenda Item:
8.2.3.1
Document for:
Discussion and Decision

1. Introduction
In RAN2#116bis-e, we have reached the following agreements [1] for CPAC procedures:
	· 1: RAN2 to confirm that in SN initiated inter-SN CPC, the S-SN is always informed about which candidates were accepted/rejected by T-SN. (15/18)

· 3: It is up to RAN3 to decide 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. (17/18)

· 4: It is up to RAN3 to decide the message used for indicating the accepted PSCells from MN to S-SN, after sending CPC configuration to the UE (if Alt 2 in Proposal 2 is supported). (16/17)

· 5: It is up to RAN3 to decide the message used for S-SN to provide the updated configuration. (17/18)

· 6: It is up to RAN3 to decide the message used for providing the RRCReconfigurationComplete message from MN to S-SN. (17/18)
· RAN2 thinks that MN is optional to indicate S-SN the candidates accepted or rejected by T-SN after receiving the SN addition acknowledge message from T-SN. And if MN skips the indication to S-SN before sending the CPC configuration to the UE, it sends the indication of accepted cells by T-SN to S-SN in some later step in the procedure. Up to RAN3 how the signalling is done efficiently.

· 7: Send LS to RAN3 to ask them to discuss the inter-node message based on the agreements made (can include all CPAC agreements).

· 8
MN provides separate list of proposed PSCells to T-SN, and uses legacy candidate cell information (candidateCellInfoListMN) to provide the candidate cells recommended by MN to T-SN.

· 9: For MN initiated CPAC, only the cells within the list recommended by MN can be chosen by T-SN.

· Offline 227 (CATT): LS to RAN3 on the CPAC agreements (by Email).




After RAN2#116bis-e meeting, some open issues are listed in [2].

	1.
Relation with deactivated SCG

-
is CPC triggered even if the SCG is deactivated SCG

-
can the CPC command include deactivated SCG

2.
Coexistence between Rel-17 CPC (i.e. in MN RRC(Connection)Reconfiguration message) and Rel-16 CPC (i.e. in SN RRCReconfiguration message)
-
is it supported?

-
if yes, what happens upon CPC execution for the other type of conditional configurations (e.g. does the UE keep or release Rel-17 CPC configurations at Rel-16 CPC execution, and vice-versa)?

-
is MN/SN coordination needed?

-
how is intra-SN CPC configured in rel-17? Should intra-SN cells be configured the rel-16 way? How is intra-SN with MN involvement configured?

3.
Coexistence between CHO and Rel-16 CPC, between CHO and Rel-17 CPC
-
is it supported?

-
if yes, what happens upon CPC/CHO execution for the other type of conditional configurations? what shall the UE do with other types of conditional configurations?

-
is MN/SN coordination needed?

4.
Maximum number of CPC configurations
-
how to define it: all combined, distinguish by type of configuration, other

-
MN/SN coordination if needed

5.
Unsynchronized update of MCG configuration at CPC execution

-
rely on network implementation?

-
send a message with the old configuration, before sending the complete message with the new configuration?

-
send the complete message with old configuration?

6
Support of NGEN-DC

-
Is Rel-17 CPC supported for NGEN-DC?

7.
Any change/optimization related to "Full configuration"? (Not needed to complete the work item)
-
Allow the S-SN to tell the T-SN not to use delta configuration?

-
The T SN always uses full configuration


In this contribution, we will discuss above highlighted open issues in CPAC procedures from NW perspective.
2. Discussion
2.1. Coexistence between Rel-17 CPC and Rel-16 CPC
The following scenarios are discussed for CPAC procedure in Rel-16 and Rel-17:

	CPAC Scenario
	Release

	Scenario 1: Intra-SN CPC 
	Rel-16

	Scenario 2: Conditional PSCell addition (CPA)
	Rel-17

	Scenario 3: MN initiated inter-SN CPC
	Rel-17

	Scenario 4: SN initiated inter-SN CPC
	Rel-17


Is coexistence between Rel-17 CPC and Rel-16 CPC supported? 
As we know, CPAC is introduced for latency reduction in accessing PSCell.  Supporting of simultaneous Rel-17 CPC and Rel-16 CPC could significantly improve the performance of latency reduction, and is more flexible to configure several types of CPC.

Proposal 1：  Coexistence between Rel-17 CPC and Rel-16 CPC is supported.
If supported, what happens upon CPC execution for the other type of conditional configurations (e.g. does the UE keep or release Rel-17 CPC configurations at Rel-16 CPC execution, and vice-versa)?
In details, we need to consider the handling of CPC execution cases:
Case-1: Rel-16 CPC execution. 
After Rel-16 intra-SN CPC execution, logically the Rel-17 inter-SN CPC could be kept with the pre-condition that the Rel-17 CPC configuration is still valid. 

If the Rel-17 CPC execution condition depends on source SCG configuration, or it is based on the measurement configuration of previous PSCell, such as A3/A5 measurement events. After intra-SN CPC execution, these A3/A5 measurement events related CPC execution conditions or CPC configuration becomes invalid, then the Rel-17 CPC configuration should be released.
Observation 1: Rel-17 CPC configuration including A3/A5 execution condition could be invalid after intra-SN CPC execution.
If the Rel-17 CPC execution condition does not rely on the measurement configuration of previous PSCell, such as A4/B1 measurement events, and, the CPC configuration does not depend on source SCG configuration, after intra-SN CPC execution, the Rel-17 CPC configuration could be kept.
Proposal 2： Rel-17 CPC configuration could be kept after intra-SN CPC execution if it includes A4/B1 execution conditions and does not depend on source SCG configuration.  otherwise, it’s released.
Case-2: Rel-17 CPC execution.

Since Rel-17 inter-SN CPC execution, naturally, the Rel-16 CPC configuration becomes invalid and should be released.
Proposal 3： The Rel-16 CPC configuration is released after Rel-17 inter-SN CPC execution.
Is MN/SN coordination needed?
The Rel-16 CPC configuration is sent in SN RRCReconfiguration message without MN involved. While in Rel-17,  CPC configuration is sent in MN RRC(Connection)Reconfiguration message).
We may check whether MN/SN coordination is needed case by case:

Table 1 Coexistence of Rel-16 and Rel-17 CPC
	CPC execution 
	Ongoing CPC configuration
	Potential MN/SN coordination

	Rel-16 CPC execution
	Rel17 MN initiated inter-SN CPC
	Since Rel-17 MN initiated inter-SN CPC execution is configured by MN, and does not includes A3/A5 events, the open issue is whether candidate cell configurations depend on source PSCell configuration. 

Hence, if candidate cell configurations may depend on source PSCell configuration, SN should inform MN of the intra-SN CPC execution.

	
	Rel-17 SN initiated inter-SN CPC
	SN is aware of the Rel-17 execution condition. 
However, the open issue is whether candidate cell configurations depend on source PSCell configuration. 
Then, SN needs to inform MN about the execution of Rel-16 CPC.

	Rel-17 MN initiated inter-SN CPC execution
	Rel-16 CPC execution
	SN is aware of Rel-17 CPC execution, no additional MN/SN coordination is needed.

	Rel-16 MN initiated inter-SN CPC execution
	Rel-16 CPC execution
	SN is aware of Rel-17 CPC execution, no additional MN/SN coordination is needed.


Based on the above analysis, after Rel-16 CPC execution, whether MN/SN coordination is needed depends on Rel-17 execution condition and candidate cell configuration. since the execution condition is determined by the node which initiates the CPC procedure, and A3/A5 event is not used in MN initiated CPC, then no special coordination is required regarding execution. However, regarding candidate cell configurations is still valid or not, it’s determined by the target-SN. then, MN/SN coordination may be needed if candidate cell configurations are delta-configured based on source PSCell.
Proposal 4： MN/SN coordination is needed for Rel-17 CPC if candidate cell configurations are delta-configured based on source PSCell  after Rel-16 CPC execution.
Furthermore,  if candidate cell configurations is full-configured, MN/SN coordination is not needed for Rel-17 CPC after Rel-16 CPC execution. And, the MN initiated inter-SN CPC could be kept as well. Hence, we propose that Rel-17 candidate cell configurations are full-configured.
Proposal 5： Rel-17 CPC candidate cell configurations are full-configured
How is intra-SN CPC configured in rel-17? Should intra-SN cells be configured the rel-16 way? How is intra-SN with MN involvement configured?
In Rel-16, only intra-SN CPC without MN involvement is supported. In our understanding, intra-SN CPC could be configured with MN involvement if SRB3 is not configured. If there is no SRB3, the RRC messages can be sent via SRB1 using DLInformationTransferMRDC/ULInformationTransferMRDC.  It’s worth noticing that, SN has prepared the final CPC configuration message, MN doesn’t have to generate the final CPC message, which is different from Rel-17 MN involved CPC procedure.
While coexistence of Rel-16 and Rel-17 CPC, SN may send SN Modification Required for intra-SN CPC individually to MN. MN may generate the final CPC message together with  Rel-17 CPC configuration or not, which is up to NW implementation.
Therefore, we think that intra-SN CPC should be configured in the Rel-16 way. MN involvement is unnecessary for intra-SN CPC.
Proposal 6： Intra-SN CPC should be configured in Rel-16 way.  MN is not involved in Intra-SN CPC
2.2. Coexistence between CHO and CPC
As we know, CHO is introduced to improve handover robustness on PCell while CPAC is introduced for latency reduction in accessing PSCell. Considering CHO and CPAC serve for different purposes, both CHO and CPAC can be used simultaneously.

Simultaneous CHO and CPAC scenario was not addressed in Rel-16 NR mobility work item due to time restriction. it was left to network implementation via OAM to avoid the simultaneous CHO and CPAC configuration. When it comes to Release 17, it makes sense to support it.
Proposal 7： Simultaneous CHO and CPAC configuration is supported in Rel-17
Both CHO and CPAC procedures include condition evaluation and execution. The simultaneous CHO and CPAC configuration could be dependent. How to handle the collision between CHO and CPAC is an open issue.
For example, CPAC configuration may become invalid after CHO execution because of security key refresh, or other SCG reconfigurations in CHO configuration. However, the CPAC configurations are based on the original configuration of the source SpCell. In this case, CHO procedure should have higher priority over CPAC procedure in case of simultaneous CHO and CPAC.
Proposal 8： CHO procedure is prioritized over CPAC procedure in case of simultaneous CHO and CPAC procedure.
Table 2 listed potential cases for co-existence of CHO and CPAC if they are dependent.

Table 2 Co-existence of CHO and CPAC
	CHO Procedure
	CPAC Procedure
	Potential Solution

	Evaluating
	Evaluating
	UE can perform condition evaluation of CHO and CPAC in parallel.

	Evaluating
	Condition fulfilled
	UE continues CHO evaluation while CPAC execution.

	Condition fulfilled 
	Executing
	Option1: when CHO condition is fulfilled and UE is executing CPAC, UE finalizes the ongoing CPAC execution procedure before initiating the CHO execution. (Similar to Rel-16 handling)

Option2: Aborting the ongoing CPAC execution procedure

	Condition fulfilled
	Evaluating
	UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled.

	Condition fulfilled 
	Condition fulfilled
	If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.

	Execution Finish
	~
	The configuration of all CPAC candidates are released after successful (any) CHO completion


As shown in above table, one critical case is CHO condition fulfilled while CPAC is executing. There are two potential options:

· Option1: when CHO condition is fulfilled and UE is executing CPAC, UE finalizes the ongoing CPAC execution procedure before initiating the CHO execution. (Similar to Rel-16 handling)

· Option2: Aborting the ongoing CPAC execution procedure.

Option1 has an obvious drawback that, UE is waiting for the CPAC to complete, but the CPAC finally becomes useless once CHO execution is triggered. In Option2,  the ongoing CPAC execution procedure is mainly the random access procedure to target SN from UE perspective. UE could abort this RA procedure and start the CHO execution as soon as possible.  Therefore, Option2 is preferred.
Base on the above case-by-case analysis, we summarize the general handling as below:

· UE performs condition evaluation of CHO and CPAC in parallel.

· UE continues CHO evaluation while CPAC execution.

· UE aborts the ongoing CPAC execution procedure before initiating the CHO execution.

· UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled.

· If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.
· The configuration of all CPAC candidates is released after successful (any) CHO completion if CPAC configuration depends on the CHO configuration.
Proposal 9： UE condition evaluation of CHO and CPAC in parallel.

Proposal 10： UE continues CHO evaluation while CPAC execution.

Proposal 11： UE aborts the ongoing CPAC execution procedure before initiating the CHO execution

Proposal 12： UE stops conditional reconfiguration evaluation for CPAC upon CHO condition execution is triggered.
Proposal 13： If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.
Proposal 14： The configuration of all CPAC candidates is released after successful CHO completion if CPAC configuration depends on the CHO configuration.
3. Conclusion

Based on the discussion, we have the following observations and proposals:
Coexistence between Rel-17 CPC and Rel-16 CPC

Observation 1:
Rel-17 CPC configuration including A3/A5 execution condition could be invalid after intra-SN CPC execution.

Proposal 1：
 Coexistence between Rel-17 CPC and Rel-16 CPC is supported.
Proposal 2：
Rel-17 CPC configuration could be kept after intra-SN CPC execution if it includes A4/B1 execution conditions and does not depend on source SCG configuration.  otherwise, it’s released.

Proposal 3：
The Rel-16 CPC configuration is released after Rel-17 inter-SN CPC execution.
Proposal 4：
MN/SN coordination is needed for Rel-17 CPC if candidate cell configurations are delta-configured based on source PSCell  after Rel-16 CPC execution.
Proposal 5：
Rel-17 CPC candidate cell configurations are full-configured
Proposal 6：
Intra-SN CPC should be configured in Rel-16 way.  MN is not involved in Intra-SN CPC.
Coexistence between CHO and Rel-16/ Rel-17  CPC
Proposal 7：
Simultaneous CHO and CPAC configuration is supported in Rel-17
Proposal 8：
CHO procedure is prioritized over CPAC procedure in case of simultaneous CHO and CPAC procedure.
Proposal 9：
UE condition evaluation of CHO and CPAC in parallel.

Proposal 10：
UE continues CHO evaluation while CPAC execution.

Proposal 11：
UE aborts the ongoing CPAC execution procedure before initiating the CHO execution

Proposal 12：
UE stops conditional reconfiguration evaluation for CPAC upon CHO condition execution is triggered.

Proposal 13：
If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.

Proposal 14：
The configuration of all CPAC candidates is released after successful CHO completion if CPAC configuration depends on the CHO configuration.
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