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1 Introduction
[bookmark: OLE_LINK251][bookmark: OLE_LINK252]For CPC feature, currently it is clear that the UE should send a UL message for CPC execution complete and the message depends on the configuration of SRB3.
However, we think it is not clear about the UE behaviours if there is a cross-SRB CPC, e.g. if the CPC is initially configured via SRB3, and then modified via SRB1, which UL message will be used by the UE to complete the CPC? So this paper is to address the issue, and some solutions are also provided. 
2. Discussion
According to TS 37.340 [1] and TS 38.331 clause 5.3.5.3[2], when the UE receives the SN RRC reconfiguration message for CPC conditional reconfiguration over SRB3, the UE applies the new configuration and replies with the SN RRC reconfiguration complete message. After the UE evaluates that at least one CPC candidate cell meets the CPC execution condition and completes the CPC execution procedure, the UE sends an RRCReconfigurationComplete message to the new PSCell through SRB3.
If the SRB3 is not used, i.e., the UE sends an SN RRC Reconfiguration message through SRB1 to configure the CPC. When the UE meets the conditions and completes the CPC execution procedure, the UE submit the RRCReconfigurationComplete message via the MCG embedded in RRC message ULInformationTransferMRDC.
	TS 37.340
SN initiated SN Modification without MN involvement
This procedure is not supported for NE-DC.


Figure 10.3.2-3: SN Modification – SN initiated without MN involvement
The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG SCell and PSCell change (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery). The SN may initiate the procedure to configure or modify CPC configuration within the same SN. Figure 10.3.2-3 shows an example signalling flow for SN initiated SN modification procedure without MN involvement. The SN can decide whether the Random Access procedure is required.
1.	The SN sends the SN RRC reconfiguration message to the UE through SRB3.
2.	The UE applies the new configuration and replies with the SN RRC reconfiguration complete message. In case the UE is unable to comply with (part of) the configuration included in the SN RRC reconfiguration message, it performs the reconfiguration failure procedure.
3.	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.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3a.	In case of CPC, 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 that selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPC execution procedure by sending an RRCReconfigurationComplete message to the new PSCell.
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.


[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The above procedure only applicable to the case in which the network sends the CPC configuration once or sends the CPC configuration only by using the same RB (i.e. SRB3 or SRB1) before the CPC execution. Therefore, when the CPC execution procedure is completed, the UE sends the CPC handover execution complete message by using the RB used for configuring with CPC configuration (i.e., the UE completes the CPC execution procedure by sending the RRCReconfigurationComplete message through SRB3 or the ULInformaitonTransferMRDC message through SRB1).

However, the current specification does not prohibit CPC configuration modification cross-SRB sources. Therefore, a problem occurs when the UE adds and modifies the CPC configuration across SRBs. This is because after the UE receives CPC configurations with the same condReconfigId through different RBs (i.e. SRB1 and SRB3) and completes the CPC execution procedure, the UE cannot determine which RB should be used to send the CPC handover execution complete message.
For CPC configuration for the same condReconfigId in the same cell, the detailed scenarios are described as follows. 
· Case 1
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]The UE is configured with SRB1 and SRB3 initially. The network sends the CPC configuration through SRB1, and then the SN modifies the CPC configuration through SRB3. After the UE completes the CPC handover execution procedure, the UE cannot determine whether the CPC handover complete message is sent by using SRB1 or SRB3.
[image: ]

· Case 2
The UE is configured with SRB1 but not with SRB3. The network sends the CPC configuration (e.g. CPC addition) through SRB1, and then the NW configures SRB3 for the UE, and the SN sends a RRC Reconfiguration message through SRB3 to modify the CPC configuration. After the UE completes CPC handover, the UE cannot determine whether the CPC handover complete message is sent by using the SRB1 or the SRB3.
[image: ]

· Case 3
The UE is configured with SRB1 and SRB3. The network sends the CPC configuration (e.g. CPC addition) through SRB3, and then the network modifies the CPC configuration through the SN RRC Reconfiguration message sent by SRB1. After the UE completes the CPC handover, The UE cannot determine whether the CPC handover complete message is sent by using the SRB1 or the SRB3.
[image: ]

· Case 4
The UE is configured with SRB1 and SRB3, and the SN sends the CPC configuration (e.g. CPC addition) through SRB3, and then the SRB3 of the UE is removed. In this case, the UE sends a CPC handover execution complete message through SRB1.
[image: ]

In the above scenarios, case 4 has been agreed in the RAN2#113-e that the UE use SRB1 to send ULInformationTransferMRDC message to inform the network of CPC execution complete, and the MN informs the SN. (See R2-2101691[3]). However, for case 1 to case 3, if the UE sends the RRC Reconfiguration message including the CPC configuration modifiguration cross-SRB according to the above description, the source of the CPC conditional reconfiguration may be misaligned between the UE and the NW. The UE cannot determine which RB is used to send the CPC execution completion message, which may result in a CPC execution complete message that should have been sent to the MN being sent to the SN, or vice versa.

To solve the above issues, we propose the following possible solutions:
· Option1: For CPC configurations with the same condReconfigId, cross-SRB reconfiguration is not allowed to modify CPC configurations.
· Option2: For a condReconfigId, the UE sends the CPC execution complete message following the last RRC Reconfiguration message. For example, condReconfigId#1 is initially configured via SRB3 but reconfigured via SRB1, the UE shall send an ULInformationTransferMRDC message to the MN as the CPC execution complete message.

Between the above two options, option 2 requires the UE to couple the condReconfigId with the relevant SRB, and thus it may introduce some complexities. So we slighlty prefer option 1.
Proposal 1: For CPC configurations with the same condReconfigId, cross-SRB reconfiguration is not allowed to modify CPC configurations.

[bookmark: _Toc46502013][bookmark: _Toc51971361][bookmark: _Toc52551344][bookmark: _Toc37231959][bookmark: _Toc46502014][bookmark: _Toc51971362][bookmark: _Toc52551345][bookmark: _Toc20388000][bookmark: _Toc29376080][bookmark: _Toc37231974][bookmark: _Toc46502031][bookmark: _Toc51971379][bookmark: _Toc52551362][bookmark: _Hlk494732718][bookmark: _Toc20387904][bookmark: _Toc29375983][bookmark: _Toc37231853][bookmark: _Toc46501908][bookmark: _Toc51971256][bookmark: _Toc52551239]3. Conclusions
This contribution discusses the cross-SRB CPC complete issue, and it is proposed:
Proposal 1: For CPC configurations with the same condReconfigId, cross-SRB reconfiguration is not allowed to modify CPC configurations.

For proposal 1, a draft CR has been prepared in section 5.
4. References
[1] TS 37.340, Multi-connectivity, 3GPP, v16.3.0
[2] TS 38.331, Radio Resource Control Protocol, 3GPP, v16.3.1
[3] R2-2101691, Discussion on some issues for CHO and CPC, Huawei, HiSilicon
5. Appendix (Draft CR to TS 38.331)
3GPP TSG-RAN WG2 Meeting #113 electronic	R2-21xxxxx
Online, Jan 25 – Feb 5, 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.331
	CR
	-
	rev
	-
	Current version:
	16.4.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	[bookmark: _GoBack]
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Clarification on CPC reconfigurarion

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	NR_Mob_enh-Core
	
	Date:
	2021-03-31

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	The current specification does not prohibit CPC configuration modification cross-SRB sources. Therefore, a problem occurs when the UE adds and modifies the CPC configuration across SRBs. This is because after the UE receives CPC configurations with the same condReconfigId through different RBs (i.e. SRB1 and SRB3) and completes the CPC execution procedure, the UE cannot determine which RB should be used to send the CPC handover execution complete message.


	
	

	Summary of change:
	Clarify that for CPC configurations with the same condReconfigId, cross-SRB reconfiguration is not allowed for CPC conditional reconfiguration.

Impact analysis
Impacted 5G architecutre options:
EN-DC, (NG)EN-DC

Impacted functionality:
Conditional Pscell Handover

Inter-operability:
If the network is implemented according to the CR and the UE is not, there is no inter-operability issue.
If the UE is implemented according to the CR and the network is not, it may happen that the network configures the CPC cross-SRBs, and then the UE will consider the configuration to be incorrect and fail to perform the reconfiguration.


	
	

	Consequences if not approved:
	It may not be clear for the UE to determine which RB should be used for transmitting CPC execution complete message, and thus it may lead to CPC failures.


	
	

	Clauses affected:
	5.3.5.13.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


[bookmark: OLE_LINK27][bookmark: OLE_LINK28]
5.3.5.13.3	Conditional reconfiguration addition/modification
For each condReconfigId received in the condReconfigToAddModList IE the UE shall:
1>	if an entry with the matching condReconfigId exists in the condReconfigToAddModList within the VarConditionalReconfig:
2>	if the entry in condReconfigToAddModList includes an condExecutionCond;
3>	replace the entry with the value received for this condReconfigId;
2>	if the entry in condReconfigToAddModList includes an condRRCReconfig;
2>	replace the entry with the value received for this condReconfigId;
1>	else:
2>	add a new entry for this condReconfigId within the VarConditionalReconfig;
1>	perform conditional reconfiguration evaluation as specified in 5.3.5.13.4;
NOTE 1: For CPC configurations with the same condReconfigId, cross-SRB reconfiguration is not allowed for CPC conditional reconfiguration.
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