3GPP TSG-RAN WG2 Meeting #113e	R2-2101124
Online, January 25th – February 5th 2021

Agenda item:	   8.2.3
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo, Motorola Mobility
Title:		Discussion on CPAC
Document for:		Discussion and Decision
1	Introduction
In this paper, we further discuss the issues related to CPAC.
2	Discussion
SN initiated inter-SN CPC is expected to be supported in Release 17. First of all, with respect to the exact procedure of SN initiated inter-SN CPC, we believe RAN2/RAN3 should work on the solution with limited impact on legacy standard specification and product implementation. 
In the legacy standard specification, e.g. secondary node change procedure for both MN and SN initiated cases, MN plays the role of coordinator between different SNs. That is to say there is no direct communication between SNs. 
[bookmark: _Toc61599142]In the legacy standard, there is no direct communication between SNs. 

In the last RAN2#112e meeting, the following agreements were made:
	Conditional PSCell change/addition:
· In MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN).
· For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).
· Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
· Option 1:	The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 



RAN2 agreed that in MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN). Thus, for SN initiated inter-SN CPC, we should follow the same principle i.e. the source SN is not required to indicate the execution condition to other involved SNs (i.e. target SN). As such, it seems not necessary for any interaction, directly or via MN, between source SN and target SN. In addition, even if some coordination between SNs are needed, we prefer to follow the legacy spirit and let MN be the intermediate node to relay relevant messages. 
[bookmark: _Toc61522419][bookmark: _Toc61599132]For SN initiated inter-SN CPC, the source SN is not required to indicate the execution condition to other involved SNs (i.e. target SNs)
[bookmark: _Toc61599133]RAN2 does not support direct inter-SN communication. 


Another issue mentioned by some companies is how to send the RRC Reconfiguration Complete message in response to a RRC Reconfiguration provided from SN. In general, UE needs to send RRC Reconfiguration Complete message two times:
· Case 1: When UE receives the RRC Reconfiguration Message from MN conveying configurations related to CPAC operation, i.e. execution conditions and configurations provided by candidate SNs. 
· Case 2: When UE executes the CPAC, connects to a new SN, and applies the configuration provided by the SN in prior.

 In the legacy intra-SN CPC, as described in TS 37.340, that 
· For Case 1, UE replies a normal RRC Reconfiguration to MN, and MN indicates the reception of CPC configuration to SN using a Xn message SN Modification Confirm
· For Case 2, UE sends a RRCReconfiguratoinComplete message for SN embedded in ULInformationTransferMRDC message sent to MN.
	TS 37.340
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
This procedure is supported for all the MR-DC options.


Figure 10.3.2-4: Transfer of an NR RRC message to/from the UE
The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used.
1.	The SN initiates the procedure by sending the SN Modification Required to the MN including the SN RRC reconfiguration message.
2.	The MN forwards the SN RRC reconfiguration message to the UE including it in the RRC reconfiguration message.
3.	The UE applies the new configuration and replies with the RRC reconfiguration complete message by including the SN RRC reconfiguration complete message.
3a.	If CPC is configured in the RRCReconfiguration, the UE maintains connection with source PSCell after receiving CPC configuration, and starts evaluating the CPC execution conditions for the candidate PSCell(s). If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored corresponding configuration for the selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPC execution procedure by an ULInformationTransferMRDC message to the MN which includes an embedded RRCReconfigurationComplete message to the new PSCell.
4.	The MN forwards the SN RRC response message, if received from the UE, to the SN by including it in the SN Modification Confirm message.
5.	If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.



 

For inter SN CPAC, we believe the same principle as legacy can be adopted. Upon reception of RRC Reconfiguration containing CPAC configurations, UE sends a RRC Reconfiguration complete message to MN. Upon CPAC execution and applying the configuration provided by the SN, UE sends a 
ULInformationTransferMRDC message to MN with a RRCReconfigurationComplete message for SN embedded.
[bookmark: _Toc61599134]For CPAC, RAN2 agrees on the following principle as in legacy intra-CPC:
a. [bookmark: _Toc61599135]Upon reception of RRC Reconfiguration containing CPAC configurations, UE sends a RRC Reconfiguration complete message to MN. 
b. [bookmark: _Toc61599136]Upon CPAC execution and applying the configuration provided by the SN, UE sends a ULInformationTransferMRDC message to MN with a RRCReconfigurationComplete message for SN embedded.


During Release 16 discussion, the coexistence of CHO and CPC was not supported due to lack of time. Then it is left to implementation to avoid configuring CHO and CPC at the same time. When it comes to Release 17, it might make sense to revisit this issue. RAN2 should first discuss whether to support the coexistence of CHO and CPC, i.e. UE is configured with CHO and CPC at the same time. 

[bookmark: _Toc61599137]RAN2 discusses whether to support the coexistence of CHO and CPC configuration, i.e. UE is configured with CHO and CPC at the same time.

In our view, CHO and CPC serve for different purposes, it could be an unnecessary limitation to NW implementation if UE is not allowed to be configured with CHO and CPC at the same time. 
Besides, in our understanding, the controversy to support CHO and CPC lies in the case when CHO and CPC are both executed according to the execution condition and not completed yet. On the other hand, it could be considered as a corner case and does not require any specific optimization. 
The simplest way to resolve this issue, i.e. UE executes CHO and CPC at the same time due to CHO and CPC configuration, is to stop the operation (e.g. measurement and evaluation) of one procedure that has not started yet when the other procedure gets start. On the other hand, we believe CHO should be treated with higher priority otherwise UE may face RLF on MCG during CPC procedure. Considering above, we believe the following principles can be adopted:
· When CHO is triggered and UE is performing CPC, UE stops on-going CPC;
· When CHO is triggered and UE is not performing CPC, UE stops evaluating CPC condition.
· When CPC is triggered, UE continues evaluating CHO execution condition if UE is not performing CHO.
[bookmark: _Toc61599143]UE behavior under the case when UE executes CHO and CPC at the same time could be controversial.
 
[bookmark: _Toc61599138]If RAN2 supports the coexistence of CHO and CPC configuration,
c. [bookmark: _Toc61599139]When CHO is triggered and UE is performing CPC, UE stops on-going CPC;
d. [bookmark: _Toc61599140]When CHO is triggered and UE is not performing CPC, UE stops evaluating CPC condition.
e. [bookmark: _Toc61599141]When CPC is triggered, UE continues evaluating CHO execution condition if UE is not performing CHO. 

3	Conclusion
[bookmark: _Hlk54340589]Based on the discussion above, we observe:

Observation 1	In the legacy standard, there is no direct communication between SNs.
Observation 2	UE behavior under the case when UE executes CHO and CPC at the same time could be controversial.

Based on the discussion above, we propose:

Proposal 1	For SN initiated inter-SN CPC, the source SN is not required to indicate the execution condition to other involved SNs (i.e. target SNs)
Proposal 2	RAN2 does not support direct inter-SN communication.
Proposal 3	For CPAC, RAN2 agrees on the following principle as in legacy intra-CPC:
a.	Upon reception of RRC Reconfiguration containing CPAC configurations, UE sends a RRC Reconfiguration complete message to MN.
b.	Upon CPAC execution and applying the configuration provided by the SN, UE sends a ULInformationTransferMRDC message to MN with a RRCReconfigurationComplete message for SN embedded.
Proposal 4	RAN2 discusses whether to support the coexistence of CHO and CPC configuration, i.e. UE is configured with CHO and CPC at the same time.
Proposal 5	If RAN2 supports the coexistence of CHO and CPC configuration,
a.	When CHO is triggered and UE is performing CPC, UE stops on-going CPC;
b.	When CHO is triggered and UE is not performing CPC, UE stops evaluating CPC condition.
c.	When CPC is triggered, UE continues evaluating CHO execution condition if UE is not performing CHO.
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