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1	Introduction
A discussion took place at RAN2#108 on Conditional PSCell Addition/Change (CPAC) and it was decided to limit the scope of the discussion to intra-SN PScell change without MN involvement in Rel-16.  The following email discussion was agreed on the remaining open issues of conditional intra-SN PScell change without MN involvement. 
 [108#67][NR Mob] Resolving open issues in CPAC and creating TP (CATT)
Discuss contents of R2-1916329 to see if they are agreeable. Attempt to close open issues and create TP illustrating the changes needed for this feature. 
	Intended outcome: Report and RRC TP for CPAC feature. 
	Deadline: 2020-01-30

We try to gather the company comments on the remaining open issues to make agreements and complete the CRs for introduction of conditional PSCell change for intra-SN without MN involvement.
I would like to set 2 phases for this email discussion.
Phase 1: remaining open issues and stage -2 : deadline is 15-Jan-2020
Phase 2: stage 3 CRs: deadline is 30-Jan-2020
2	Discussions

In RAN2#108, it was decided to limit the scope of CPCA just to intra-SN PSCell change without MN involvement in Rel-16. 
· Limit to intra-SN change without MN involvement (i.e. no MN reconfiguration or decision needed but SRB1 can be used) in Rel-16. Other cases may be discussed in later releases if WID is agreed. 

[bookmark: _Hlk28003571]The agreements directly relevant for the discussion of conditional PSCell change for intra-SN without MN involvements (CPC-intra-SN) are as below. All the agreements made for CPAC are shown in Annex A.

CPAC configuration related proposals

5	Both the execution condition and the configuration for the candidate PSCell (as a container) can be included in the RRCReconfiguration message generated by the SN for intra-SN conditional PSCell change initiated by the SN (without MN involvement).

6	SRB1 can be used in all cases. SRB3 may be used to transmit conditional PScell change configuration to the UE for intra-SN change without MN involvement.


CPC-intra-SN Configuration and modification
As per the agreements, the execution condition is included together with candidate PSCell configuration as a container in the RRCReconfiguration message.  The RRCReconfiguration message provided by the SN is transmitted to the UE via SRB1 or SRB3, if configured. The MN doesn’t need to be aware of the execution condition for intra-SN PSCell change without MN involvement. 
Signalling over the radio interface is straight forward. Most of the agreements made for CHO can be applicable to CPC-intra-SN without MN involvement. RRCReconfiguration/RRCConnectionReconfiguration message is used to signal the CPC-intra-SN configuration message to the UE. 
When SRB3 is used to deliver the CPC-intra-SN configuration, the SN generates RRC message which includes a list of candidates. An execution condition and a target PSCell configuration is added for each candidate PSCell.  The target PSCell configuration is generated with delta to the source PSCell configuration. As both the target PSCell and source PSCell belong to the same SN, the message generation is straight forward. The SN generated RRC message is transmitted to the UE over SRB3. 
When SRB1 is used to deliver the CPC-intra-SN configuration to the UE, the MN generate RRCReconfiguration message which embeds the SN generated CPC-intra-SN configuration. The RRC container is used to carry CPC-intra-SN configuration and the MN is not allowed to alter any content of the configuration from the SN. 
Similar to CHO, multiple candidate PSCell configurations can be sent in either one or multiple RRC messages. add/mod list + release list can be used to configure multiple candidate PSCells. 
There is already an agreement for how to communicate the execution condition to the UE for intra-SN PSCell change without MN involvement.  The MN doesn’t need to be aware of the execution condition for intra-SN PSCell change without MN involvement.    

For CPC-intra-SN without MN involvement, SN initiates the CPC. Therefore, SN initiated SN modification without MN involvement procedure shown in Figure 10.3.1-3 [ TS37.340] can be reused. For the case where the CPC-intra-SN configuration is transmitted over SRB1,   transfer of an NR RRC message to/from the UE as shown in Figure 10.3.1-4 applies.  There is no identified RAN3 impact with introduction of CPC-intra-SN without MN involvement.
[Ericsson] We agree there might be no RAN3 impact for the case SRB3 is configured. However, if only SRB1 is configured, isn’t so that the handling of the complete messages may lead to RAN3 impact?
In legacy NR PSCell change over SRB1, the UE receives the RRCReconfiguration from MN and transmits an RRCReconfigurationComplete to MN (including an embedded NR RRCReconfigurationComplete to SN). Then, MN forwards that to SN. In conditional NR PSCell change, there may be a similar case: the UE receives the RRCReconfiguration from MN and transmits an RRCReconfigurationComplete to MN (including an embedded NR RRCReconfigurationComplete to SN). Then, MN forwards that to SN. But in addition, the UE may send yet another RRCReconfigurationComplete when/if the condition is fulfilled and execution occurs. 
Similar to CHO, CPC-intra-SN execution condition and/or candidate PSCell configuration can be updated by modifying the existing CPC-intra-SN configuration. Considering that the MN is not involved in CPC-intra-SN configuration, the modification to CPC-intra-SN configuration initiated by the SN only. Even in the case that reconfiguration of MCG affecting source SCG configuration, the SN initiates the CPC-intra-SN reconfiguration, if required.
Question 1:  Is the following procedure agreeable for conditional PSCell change configuration? 
Similar to CHO, the following applies to CPC-intra-SN configuration
· -  reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPC-intra-SN configuration to UE.
· -  the MN is not allowed to alter any content of the configuration from the SN which is carried in an RRC container.
· - multiple candidate PSCells can be sent in either one or multiple RRC messages.
· - use add/mod list + release list to configure multiple candidate PSCells.
· - CPC-intra-SN execution condition and/or candidate PSCell configuration can be updated by the SN (i.e. by modifying the existing CPC-intra-SN configuration).


	Company name
	Agree/disagree
	Comments

	Ericsson
	Agree
	The same add/mod list as used for CHO should be used for CPC

	Huawei, HiSilicon
	Agree
	

	LG
	Agree
	

	Samsung
	Agree
	

	Docomo
	Agree
	

	ZTE
	Agree
	

	Spreadtrum
	Agree
	

	Nokia
	Agree
	Fine to reuse these CHO principles.

	ITRI
	Agree
	

	OPPO
	Agree
	

	NEC
	Agree
	

	Sharp
	Agree
	

	CATT
	Agree
	

	ETRI
	Agree
	

	Intel
	Agree
	

	Interdigital
	Agree
	

	Futurewei
	Agree
	



Summary Q1: all companies agreed to the procedure description of CPC configuration.
Proposal 1: Similar to CHO, the following applies to CPC-intra-SN configuration
· -  reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPC-intra-SN configuration to UE.
· -  the MN is not allowed to alter any content of the configuration from the SN which is carried in an RRC container.
· -  multiple candidate PSCells can be sent in either one or multiple RRC messages.
· -  use add/mod list + release list to configure multiple candidate PSCells.
· - CPC-intra-SN execution condition and/or candidate PSCell configuration can be updated by the SN (i.e. by modifying the existing CPC-intra-SN configuration).


RLF/SN change failure handling
Based on the email discussion [107bis#52], the following proposals were made based on large majority support for handling of RLF/SN change failure.

1.  Once the CPC-intra-SN procedure is executed successfully, the UE releases all CPC-intra-SN configurations stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.
2.  The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF or T304-like timer expiry). [Ericsson] As CHO execution is just like a HO execution, CPC execution is just like an NR PSCell change execution (UE applies a stored RRCReconfiguration message). Hence, the failure handling is also the same.
3. In case of RLF on PCell during the execution of CPC-intra-SN, the UE stops the ongoing CPC-intra-SN procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.

Further clarification was requested for the UE behaviour when using SCG failure information procedure in case of CPC-intra-SN procedure failure (due to RLF or T304-like timer expiry). The SCG failure information procedure can also be used upon failure of CPC execution. If the CPC execution procedure failed, the UE stops the on-going CPC execution and informs the network of the failure case. The network may take some action, if required. Otherwise, the UE continues checking of CPC execution criteria for the candidate PSCells. When the CPC criteria are met again, the UE performs the CPC procedure accordingly. 
Question 2:  Companies are requested to comment on the below list of potential agreements for RLF/SN change failure handling derived based on the large majority support shown during the email discussion [107bis#52].  

 1.  Once the CPC-intra-SN procedure is executed successfully, the UE releases all CPC-intra-SN configurations stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.
2.  The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF or T304-like timer expiry).
3. In case of RLF on PCell during the execution of CPC-intra-SN, the UE stops the ongoing CPC-intra-SN procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.

	Company name
	Agree/disagree
	Comments

	Ericsson
	
	1. Agree. The UE should also release the CPC if the UE performs a normal HO.
2. Agree. We wonder if anything needs to be changed in the specs, as CPC execution is just like any PSCell change execution (UE applies a stored RRCReconfiguration as in CHO). Hence, failure handling is similar. We wonder why we have not included the failure in compliance check as another case. 
3. How is this handled in legacy? If the SN triggers a normal PSCell change and then the MCG experiences RLF? Maybe this is some kind of corner case that does not need to be specified?

	Huawei, HiSilicon
	
	1. Agree
2. Agree. In addition, we think that after SCG failure, the UE can select a new Pscell, and if the selected cell is a CHO candidate cell, the UE atempts CPC-intra-SN.
3. For the second sentence, we think the UE could go into fast MCG recovery procedure instead of RRC reestablishment.

	LG
	Agree
	For 1, Agree but we also need to consider other scenarios for releasing all CPC-intra-SN configurations stored on the UE side. For example, in the case of MN initiated the legacy PSCell change, after the legacy PSCell change complete, the UE should release all CPC-intra-SN configurations stored on the UE side.

For 3, We don’t have to complicate this procedure more. The spec implementation would be complicated that the UE pends to perform RRC re-establishment, keep trying to access PSCell and decides after action after the results of the access trial between RRC re-establishment and fast MCG recovery. In addition, there is no agreement for this handling even in the legacy procedure, we don’t think it can be supported firstly than the legacy.

	Samsung
	
	1. We agree that upon PSCell change, UE releases CPC config (alike for CHO). For simplicity, we think that UE should release CPC config also upon PCell change not involving change of PSCell
2. Agree i.e. same as for failure of regular PSCell change
3. For CPC same operation applies as for regular PSCell change (so no need to discuss here)
We think that when to perform compliance check can be left to UE implementation as was agreed for CHO (although upon this compliance failure UE merely reports SCG failure i.e. early action has less severe consequences)

	Docomo
	
	1. Agree. 
2. Agree.
3. Agree. In case of RLF on PCell during the execution of CPC-intra-SN, the UE stops the ongoing CPC-Intra-SN procedure and performs RRC reestablishment procedure. 

	ZTE
	Agree 
	For 1, the stored CPC-intra-SN configurations should also be released in case of normal PCell handover and PSCell change.
For 2, we think the compliance check failure for CPC-intra-SN configuration can also trigger the SCG failure information procedure.
For 3, we think the UE should also perform the RRC re-establishment procedure in case of RLF on PCell during the execution of normal PSCell change.

	Spreadtrum
	Agree
	1. Agree. The UE needs to release CPC configurations when it performs legacy PSCell change or PCell change.
2. Agree.
3. Agree.

	Nokia
	
	1. Agree
2. Agree
3. If PCell experiences RLF then legacy reestablishment shall be performed. Any optimizations can be considered in Rel-17 and shall be aligned with the work on fast MCG recovery.

	ITRI
	
	1. Agree. For completeness, all other scenarios that UE should release the CPC-intra-SN configurations should be also considered.
2. Agree. The failure handling for normal PSCell change can be reused.
3. Agree to stops the ongoing CPC-intra-SN procedure upon RLF on PCell, but think fast MCG recovery should be triggered rather than go into RRC reestablishment procedure directly.

	OPPO
	Agree 
	1. Agree with LG that there are also other cases where UE should release all stored CPC-intra-SN configurations. But 1 as such is agreeable
2. Agree
3. Agree 

	NEC
	
	1. Agree
2. Agree. Also, agree that the compliance check failure can be included as another SCG failure trigger, as commented by some companies above
3. Agree

	Sharp
	Agree
	1, 2 and 3 are agreeable to us.

	CATT
	Agree
	All 1,2 and 3 are agreeable.  Further enhancement can be considered in later release if required.

	ETRI
	Agree
	

	Intel
	Agree
	1 agree with ZTE

	Interdigital
	
	1. Agree
2. Agree
3. We think there is some advantage of avoiding re-establishment and instead perform MCGFailure procedure.  However, given the lack of time, we can discuss this enhancement in the next release.

	Futurewei
	
	1. Agree.
2. Agree to reuse the exist failure reporting procedure. In addition, UE continues the CPC operation to evaluate other CPC candidates, till successful access to a target or instructed by the PCell to stop.
3. In this case, it would be better to conduct fast MCG recovery rather than get into the reestablishment procedure.



Summary Q2: all the companies agree on 1 and 2 above. For 3, 4 companies (out of 18) see some advantage of using fast MCG recovery. It was questioned that the handling of PCell RLF while executing conventional PScell change, which the scenario may be considered as rare. The behaviour is unspecified in the current spec.  It is also commented that 1 can also be used upon the successful convention PSCell change. Handling of compliance check failure was briefly  discussed and there seems to have view that SCG failure handing procedure can also be used for  compliance check failure of CPC-intra SN configuration.
Proposal 2: 
1. Once the CPC-intra-SN procedure is executed successfully, the UE releases all CPC-intra-SN configurations stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.
1a. upon the successful completion of conventional PSCell change procedure, the UE releases all CPC-intra –SN configurations.
2. The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF, T304-like timer expiry or compliance check failure).
      3. In case of RLF on PCell during the execution of CPC-intra-SN, same operation applies as for conventional PSCell change, i.e.  the UE stops the ongoing CPC-intra-SN procedure even if the UE supports fast MCG recovery and the UE performs RRC reestablishment procedure.

Reception of RRC messages during CPC execution

There is an agreement for CHO that, 
4 	The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell).

The above agreement is directly applicable for RRC signalling received over SRB3 in CPC-intra-SN. 
It was discussed in [107bis#52] the UE behaviour with reception of RRC messages from the MN while CPC is executed. Two options can be considered: 
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
Even though Option 1 was the majority company views [107bis#52], it was also argued that according to current RRC procedures, the UE can receive RRC message while it is processing a previous RRC message. In this case, the UE will finalise the processing of this message before it starts processing the new message. With this principle, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN. 

Question 3:  companies are requested to comment on how to handle RRC message reception from the MN while CPC-intra-SN is executed:
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
	  Company name
	option
	Comments

	Ericsson
	2
	This option may not require change to the specs, otherwise we would have to change for the legacy case too. Isn’t so that according to RRC the UE shall apply messages in the order they are received i.e. the agreement seems to be a direct consequence of that. We wonder to which extent some of these discussions are over-specification. 
One could argue that in legacy the MN would not send sub-sequent messages, while herein it is not aware when exactly the UE is executing the procedure. However, that same issue exists for the case the UE is processing something received via SRB3,

	Huawei, HiSilicon
	1
	We think option 1 is better.
In our understanding, the CPC execution here is referring to the RACH procedure to a target Pscell after the execution condition is met.

	LG
	1
	For option 1-2) and 1-3), these cases can be the same behavior with the CHO mobility what RAN2 had discussed so long. As we agreed that the UE stops executing CHO when receiving the legacy HO command or RRC Connection Release message, CPC should be terminated by the option 1-2) and 1-3).
For option 1-1), since the new PCell cannot guarantee to support the PSCell where the UE is executing CPC procedure, this CPC procedure causes another unnecessary failure handling i.e. new PCell doesn’t support the changed PSCell.

	Samsung
	2
	For CPC we see no need to do anything different from what we do for regular PSCell change (we are not aware that any UE requirement to abort in such case have been specified). We see no need to discuss

	docomo
	?
	Regarding “while executing CPC procedure”, does it mean UE is monitoring candidate PSCell (i.e before triggering condition is statisfied) or doing rach to target PScell. If the former one, we prefer option1. If the latter one, option2 is preferred. Note in CHO, we reached agreement that if UE receives conventional HO command it will execute the handover command regardless of stored conditional handover command. This applies if the HO command is received before any CHO triggering condition is satisfied. 

	ZTE
	1, but no need to specify extra text
	Once CPC is executed, we think the only thing that can be stopped is the RACH procedure, and this has already been covered by current text for the handling of newly received message (e.g. by reconfiguration with SYNC or by SCG release, which will reset MAC). No extra text is needed for such cases.

	Spreadtrum
	1
	We think CPC execution means UE performs RACH in the candidate PSCell after the execution condition is satisfied.
We prefer to obey the RRC signalling from MN even if UE begins to perform CPC execution. Otherwise, the UE needs to quickly release the accessed candidate PSCell for option 1-2 and 1-3.

	Nokia
	Likely 1
	When reading this question we found a similar ambiguity as Docomo did. Does it concern the period after the UE is prepared with CPC or the period when CPC is already executed (as the condition has been fulfilled)?  If this is about the execution of CPC then we will be OK with Option 2 and not interrupting the ongoing PSCell change. However, if preparation period is meant here then we favour Option 1 as it could be pointless to wait for the CPC condition to be met while the MN has instructed the UE to release this SN.

	ITRI
	1
	If the RRC reconfiguration from MN is PCell change or SCG release, the new PSCell involving in the ongoing CPC procedure may no longer be suitable for the new configuration. If the RRC reconfiguration is Conventional PSCell change, UE can behave similar to what we have agreed for CHO in RAN2#107, i.e. if UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. In other words, if conventional command is received, it’s reasonable to prioritize it.

	OPPO
	1
	We think NW command should always take precedence over UE-determined CPC execution procedure. CPC should be deemed as a complementary means for the case where NW command cannot reach the UE, not the other way around.

	NEC
	?
	We think the UE executing the CPC already does not need to receive the RRC reconfiguration from the SN, which may come from the MN. If the RRC reconfiguration from MN in Option 1 only mean the MN RRC reconfiguration, then we are fine.  However, if e.g. Option 1-2) also includes the SN RRC reconfiguration, then we should remove it. 

	Sharp
	1
	We understand that UE executing a CPC procedure means UE is performing RA to a target PSCell when CPC condition is met. In this case, if a RRC signalling is received, UE should always do according to this latest received signalling.

	CATT
	2
	We understand that the UE executing a CPC procedure means that the UE performing the procedure after the execution condition is met. We agree to align the behaviour as same as of conventional PSCell change. 

	ETRI
	1
	Same view as Sharp.

	Intel
	2
	CPC execution means the condition is met, and the UE is executing the following procedure, apply configuration, sync to target, RACH, etc. 
Agree with E///, the issue also exists for SRB3 case. The simple way is to let the UE continues the ongoing CPC procedure, if the UE has start CPC execution. 

	Interdigital
	1
	We see similarities with the UE behaviour in Q2-3.  So for this release we can assume the UE aborts the CPC also in this case, and then in the next release, we can consider the cases where the UE can continue an ongoing CPC despite reception of an RRC message and/or trigger of an RRC procedure.   

	Futurewei
	1, 2
	Admit there are certain actions have higher priority than the CPC operations. The actions in the list appears having higher priority which can lead the further change even CPC execution is completed at a target. Except those high priority actions, other actions should not interrupt the CPC execution.



Summary Q3: There was some confusion whether the execution of CPC means the monitoring of trigger condition. The execution of CPC means that the UE performing the procedure after the execution condition is met. With this understanding, 6 companies (Ericsson, Samsung, DoCoMo, Nokia, CATT, and Intel) supported option 2. While 10 companies supported option 1. It was also commented that this scenario should be same as the scenario where conventional PScell change, in which the UE continues with the on-going PSCell change. Option 2 doesn’t require any change to the specification. One company commented that option 1 also doesn’t required spec modification. 

Proposal 3: to discuss on how to handle RRC message reception from the MN while CPC-intra-SN is executed:
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
Option 3: The same UE behaviour as in the conventional PSCell change i.e. no specific UE requirement.



Indication of CPAC execution to the MN

The MN is not aware of the CPC-intra-SN configuration when the MN is not involved whether SRB1 or SRB3 used for the message transmission. Therefore, the UE doesn’t need to inform the MN of CPC-intra-SN execution. This is similar to the agreement we have for CHO where the UE doesn’t inform the CHO execution directly to the network.  
 
Question 4:  is the following agreeable to the companies? The MN is not informed of CPC-intra-SN execution by the UE.    

	Company name
	Agree/disagree
	Comments

	Ericsson
	Agree if SRB3 is configured.
	If SRB3 is configured, since the SN doesn’t inform the MN that it performs an intra-SN PSCell change, there is no need to inform the MN of the execution of an CPC-intra-SN.
If SRB3 is not configured and UE receives the CPC over SRB1, the UE first informs the MN that the message has been received. Then, upon execution, it also informs the MN. In both cases the complete message to MN includes an embedded complete message to the SN.

	Huawei, HiSilicon
	
	If SRB3 is not configured, we share the same analysis as Ericsson, i.e. the MN is informed of CPC-intra-SN execution by the UE.
If SRB3 is configured, we think it depends. From network point of view, the SN modification may be initiated by the MN or by the SN. If the CPC-intra-SN is initiated, we understand that the UE can do intra-SN cell change with using CHO, however it is still possible for the MN to do SN modification. In this case, it may be also helpful to inform the MN of CPC-intra-SN execution.

	LG
	Agree
	Regarding Ericsson’s comment, we are not sure that the embedded complete message via SRB1 means the UE informs the CPC complete to MN. Even though MN overhear the embedded complete message but it doesn’t mean that the UE informed. 
Also, it wouldn’t be a problematic behavior to send the complete message twice to MN.

	Samsung
	
	We think there is no need to inform MN about CPC execution (but agree that if SRB3 is not configured UE will provide complete message via MN at CPC execution). Note also that we think that only the complete message exchanged via SRB1 at execution includes an embedded message
CPC is only for SN-initiated change of PSCell. MN may trigger change of SN while UE is configured with CPC, and in such case UE will release CPC (as upon any change of PSCell)

	docomo
	Agree 
	We share the same view with Ericsson. 

	ZTE
	Agree
	Same view as Samsung. 

	Spreadtrum
	Agree
	If SRB3 is configured, MN is not informed of CPC-intra-SN execution.

	Nokia
	Agree for SRB3
	OK for SRB3. Not OK otherwise. The circumstances are different here and in case of CHO where sending bye message to the source would be at risk. In case of CPC, there is no risk of losing such message sent towards the MN.

	ITRI
	Agree
	Same view as Samsung. 

	OPPO
	Agree if SRB3 is configured.
	We share the same view with Ericsson.

	NEC
	Agree for SRB3
	We also think if SRB3 is used, then no need. If SRB1 is used, it would be good to inform the MN of the CPC execution, e.g. to avoid race condition where MN triggers SN change while the UE executing the intra-SN CPC.

	Sharp
	Agree
	For intra-SN CPC case, there is no need to inform MN a CPC execution. UE will send complete message to MN with an embedded complete message to SN, but this is not considered to inform MN of a CPC execution.

	CATT
	Agree
	We have similar understanding as Ericsson.

	ETRI
	Agree for SRB3
	Same view as NEC.

	Intel
	Agree
	Same view as Samsung

	Interdigital
	Agree if SRB3 is configured
	Agree with Ericsson.

	Futurewei
	
	Agree with Ericsson, Huawei on that if SRB3 is not configured, MN of cause should be informed by the UE on CPC-intra-SN execution. At mean time, if the intra-SN CPC is SN initiated and SRB3 is configured, the WA is the UE inform the SN via SRB3 and then SN notify the status change to the MN. It is still possible to have UE inform MN in case there is low delay requirement in certain use case.




Summary Q4: all companies agree that in case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.   If SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution. However different views are shown on how to format the CPC complete message to be sent to the SN via the MN. 
Option 1: In both cases (at the reception of CPC configuration and upon the execution of CPC procedure) the complete message to MN includes an embedded complete message to the SN.
Option 2: only the complete message exchanged via SRB1 at CPC execution includes an embedded message to the SN.

Proposal 4: 1). in case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.
2). if SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution.
FFS on message formatting
Option 1: In both cases (at the reception of CPC configuration and upon the execution of CPC procedure) the complete message to MN includes an embedded complete message to the SN.
Option 2: only the complete message exchanged via SRB1 at CPC execution includes an embedded message to the SN.

Coexistence of CHO and CPC
Coexistence of CHO and CPC was discussed in [107bis#52].  Based on the majority company support, the following proposal is made.
· Do not support CHO and CPC configuration simultaneously. How to ensure only one configuration of conditional change (either CHO or CPC) is left to network implementation.
Note that scope of conditional PSCell change was limited to CPC-intra-SN without MN involvement in order to finalise the work in Rel-16. Following the same approach, a simple approach should be agreed for Rel-16 while optimisation should be left to discuss in later releases.

Question 5:  is the following agreeable to the companies? 
· Do not support CHO and CPC-intra-SN configuration simultaneously. How to ensure only one configuration of conditional change (either CHO or CPC) is left to network implementation.

	Company name
	Agree/disagree
	Comments

	Ericsson
	Agree
	Since the CPC-intra-SN should not require MN involvement, the same signalling can be used for CPC and CHO.

	Huawei, HiSilicon
	Agree
	

	LG
	Disagree
	Since RAN2 decides to scope down the conditional PSCell procedure to SN initiated PSCell change w/o involvement, this scenario will happen and RAN2 will discuss this anyway. 
For example, it is a possible scenario that the UE receives CHO configuration from MN after receiving CPC configuration from SN because CPC will be performing w/o MN involvement.

	Samsung
	Agree
	

	Docomo
	?
	While we support CHO and CPC-intra-SN configuration is not allowed to be configured simultaneously, have we already discussed CHO for DC scenario yet? There seems no agreement for it now. 

	ZTE
	Agree 
	We prefer this simple approach considering the limited remaining time for Rel-16. 

	Spreadtrum
	Agree
	To be simple.

	Nokia
	Disagree
	We somewhat share what LG has expressed, as that seems to be a realistic scenario the UE is configured with intra-SN CPC while MN can independently provide the CHO config. Thus, we are not really OK with a sort of ‘pretending’ there is no such possible problem to be resolved (while we still acknowledge extremely limited time to complete Rel-16). And we are not sure this can always rely on the NW implementation. UE’s behaviour should be specified instead (e.g. UE should prioritize CHO from MN and discard CPC, etc.)  

	ITRI
	Agree
	Agree the simple principle to finalize the work in Rel-16 within the limited remaining time.

	OPPO
	Disagree
	We share the same view with LG and Nokia. CHO and CPC are targeting at different mobility scenarios and they are not contradictive to each other. With CPC focused on intra-SN case without MN involvement, we should not restrict NW to be able to configure only one of them.

	NEC
	Agree
	This seems preferable to complete the work in Rel-16

	Sharp
	Agree 
	Can be discussed in future release.

	CATT
	Agree
	Further discussion could be taken in future releases.

	ETRI
	Disagree
	Same view as LG, Nokia, and OPPO.

	Intel
	Agree
	Same as others, we prefer the simple approach in Rel-16 considering the limited time.

	Interdgital
	Disagee
	We agree with Nokia.  This seems to be a realistic configuration and the UE should prioritize CHO over CPC if they are triggered simultaneously.

	Futurewei
	Agree
	Need further study. Could be considered in future releases.



Summary Q5: 11 companies agree that simultaneous support of CHO and CPC is not to be considered in Rel-16. 5 companies see that simultaneous support of CHO and CPC should be considered in this release considering that it is possible for scenario that the UE receives CHO configuration from MN after receiving CPC configuration from SN because CPC will be performing w/o MN involvement.  If however CHO and CPC are triggered simultaneously, the UE should prioritize CHO over CPC. Based on the majority, it was proposed that

Proposal 5: support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16 due to limited time. 


Stage 3 capturing

There are two different ways of capturing CPC-intra-SN signalling in stage 3. 

Option 1: reuse the IE defined for CHO. Considering the similarity of CHO and CPC-intra-SN configuration, it makes sense to reuse the IE defined for CHO even for CPC-intra-SN.  With this approach, it would be sensible to re-name cho-Config as conditionalReconfiguration to reflect that applicability of the IE for both CHO and CPC. This issue was raised during CHO discussion and there is an FFS on whether common field name should be used for CHO and PScell change.

RRCReconfiguration-v16xy-IEs ::=            SEQUENCE {
    conditionalho-ReCconfiguration-r16                              ConditionalReconfigurationHO-Config-r16                                                    OPTIONAL,   -- Need M
    nonCriticalExtension                        SEQUENCE {}                                                       OPTIONAL
}
Option 2: Define a separate IE for CPC-intra-SN. With this option, CHO and CPC are captured separately. 
RRCReconfiguration-v16xy-IEs ::=            SEQUENCE {
cho-Config-r16                              CHO-Config-r16                                                    OPTIONAL,   -- Need M
cpc-Config-r16                             CPC-Config-r16                                                  OPTIONAL,   -- Need M
    nonCriticalExtension                        SEQUENCE {}                                                       OPTIONAL
}
Question 6:  companies are requested to comment on how to capture CPC-intra-SN signalling in stage 3.
Option 1: reuse the IE defined for CHO
Option 2: define a separate IE for CPC-intra-SN signalling.

	Company name
	option
	Comments

	Ericsson
	1
	We use the same signalling for handover as for PSCell change (i.e. the RRCReconfiguration) so it doesn’t make sense to introduce a separate field just for the CPC. The field should be renamed to conditionalReconfiguration.

	Huawei, HiSilicon
	1
	

	LG
	1
	In current understanding, there is no reason to have separated structure especially in the case of NR. But we agree that the field name would be better to be shortened.

	Samsung
	1
	We are fine to use same signalling. Actual name can be decided e.g. Conditional SPCell Change (CSC) configuration

	Docomo
	1
	

	ZTE
	1
	Given that CPC-intra-SN uses a similar procedure with CHO, there is no need to define a separate IE.

	Spreadtrum
	1
	

	Nokia
	1
	OK to reuse the same IE as defined for CHO.

	ITRI
	1
	Agree to reuse the CHO IE and change the field name to reflect both CHO and CPC.

	OPPO
	1
	

	NEC
	1
	For intra-SN conditional PSCell change, can reuse the same IE for CHO

	Sharp
	1
	

	CATT
	1
	We support the reuse of the signaling.

	ETRI
	1
	

	Intel
	1 
	Ok to reuse the same IEs. But we should start to identify the difference between CHO and CPC, e.g. container is different, trigger event A4 is applied for CPC instead of CHO, etc as mentioned by Rapporteur as below. 

	Interdigital
	1
	

	Futurewei
	1
	



Summary Q6: all companies agree to reuse the IE defined for CHO even for CPC. The field name of the IE could be changed to reflect that the IE is used for both CHO and CPC.
Proposal 6: CPC reuses the IE defined for CHO. The field name of the IE could be changed to reflect that the IE is used for both CHO and CPC.

Another thing that could be good to confirm is how the SN message is envisioned to be signalled in stage-3 for the different cases e.g. SRB3 configured/not configured, (NG)EN-DC and other cases, etc.

SRB3 is configured

If the UE is operating in EN-DC, the UE receives the CPC configuration over SRB3 via SN. In that case, the message is just like a CHO configuration (i.e. an RRCReconfiguration in NR format containing the field cho-Config or equivalent with the addMod list) and, as in the CHO running CR, the UE starts monitoring the conditions upon reception for each target candidate (each having its stored RRCReconfiguration containing a secondaryCellGroupConfig with a  reconfigurationWithSync). Upon execution, the UE applies one of the stored RRCReconfiguration, just as in CHO execution, deletes the other stored ones and transmits the RRCReconfigurationComplete over SRB3 to the SN.

We would like to confirm that this case requires no changes to the current running CR for CHO, except some field descriptions explaining the usage for CPC, and possibility to signal CHO over SRB3. 


SRB3 is NOT configured (i.e. configuration via SRB1) in (NG)EN-DC 

If the UE is operating in EN-DC, the UE receives the CPC configuration prepared by the SN in NR format over SRB1 via MN, i.e., in LTE format. In that case, we would like to confirm that the RRCReconfiguration containing the CPC configuration(s) are signalled in nr-SecondaryCellGroupConfig-r15, and the procedure for configuring CPC over SRB1 while UE is in (NG)EN-DC is the following (same as legacy):
************************************************************************************************

1>	if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig:
2>	perform NR RRC Reconfiguration as specified in TS 38.331 [82], clause 5.3.5.3;
[…]
RRCConnectionReconfiguration-v1510-IEs ::= SEQUENCE {
	nr-Config-r15					CHOICE {
		release							NULL,
		setup							SEQUENCE {
			endc-ReleaseAndAdd-r15	BOOLEAN,
			nr-SecondaryCellGroupConfig-r15	OCTET STRING				OPTIONAL,	-- Need ON
			p-MaxEUTRA-r15					P-Max						OPTIONAL	-- Need ON
		}
	}																	OPTIONAL,	-- Need ON
	sk-Counter-r15					INTEGER (0.. 65535)					OPTIONAL,	-- Need ON
	nr-RadioBearerConfig1-r15		OCTET STRING						OPTIONAL,	-- Need ON
	nr-RadioBearerConfig2-r15		OCTET STRING						OPTIONAL,	-- Need ON
	tdm-PatternConfig-r15			TDM-PatternConfig-r15			OPTIONAL,	-- Cond FDD-PCell
	nonCriticalExtension			RRCConnectionReconfiguration-v1530-IEs		OPTIONAL
}
************************************************************************************************
Then, when calling clause 5.3.5.3, the UE applies the NR RRCReconfiguration message containing cho-Config and starts the CPC monitoring procedure according to what is specified in the NR specs. 
Changes to the LTE specs to support the case should then be minor e.g. some updates to field description as follows:
	nr-Config
Includes the NR related configurations. This field is used to configure (NG)EN-DC configuration, possibly in conjunction with fields sk-Counter and nr-RadioBearerConfig1/ 2. NOTE 1. The field is also be used to configure conditional NR PSCell change(s) over SBR1 when the UE is operating in (NG)EN-DC.

	[…]

	nr-SecondaryCellGroupConfig
Includes the NR RRCReconfiguration message as specified in TS 38.331 [82]. In this version of the specification, the NR RRC message only includes fields secondaryCellGroup and/ or measConfig. If nr-SecondaryCellGroupConfig is configured, the network always includes this field upon MN handover to initiate an NR SCG reconfiguration with sync and key change. In R16, the NR RRC message may include the field cho-Config.



SRB3 is NOT configured (i.e. configuration via SRB1) in NR- DC 

If the UE is operating in NR-DC, the UE receives the CPC configuration prepared by the SN in NR format over SRB1 via MN, i.e., also in NR format. In that case, we would like to confirm that the RRCReconfiguration containing the CPC configuration(s) are signalled in mrdc-SecondaryCellGroup and the procedure for configuring CPC over SRB1 while UE is in NR-DC is the following (same as legacy):
************************************************************************************************
1>	if the RRCReconfiguration includes the mrdc-SecondaryCellGroupConfig:
2>	if the mrdc-SecondaryCellGroupConfig is set to setup:
3>	if the mrdc-SecondaryCellGroupConfig includes mrdc-ReleaseAndAdd:
4>	perform MR-DC release as specified in clause 5.3.5.10;
[bookmark: _Hlk28084401]3>	if the received mrdc-SecondaryCellGroup is set to nr-SCG:
4>	perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included in nr-SCG;
[…]
2>	else (mrdc-SecondaryCellGroupConfig is set to release):
3>	perform MR-DC release as specified in clause 5.3.5.10;
************************************************************************************************

Then, when calling clause 5.3.5.3, the UE applies the NR RRCReconfiguration message containing cho-Config and starts the CPC monitoring procedure according to what is specified in the NR specs. 

3	Summary
Based on the discussion summary, the following proposals were made.

A). Potential easy agreements
1)  Similar to CHO, the following applies to CPC-intra-SN configuration
· - Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPC-intra-SN configuration to UE.
· -  The MN is not allowed to alter any content of the configuration from the SN which is carried in an RRC container.
· -  Multiple candidate PSCells can be sent in either one or multiple RRC messages.
· -  Use add/mod list + release list to configure multiple candidate PSCells.
· - CPC-intra-SN execution condition and/or candidate PSCell configuration can be updated by the SN (i.e. by modifying the existing CPC-intra-SN configuration).

2) Once the CPC-intra-SN procedure is executed successfully, the UE releases all CPC-intra-SN configurations stored on the UE side.
3) Upon the successful completion of conventional PSCell change procedure, the UE releases all CPC-intra –SN configurations.
4) The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF, T304-like timer expiry or compliance check failure).

5)  In case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.

6) If SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution.

7) CPC reuses the IE defined for CHO. The field name of the IE could be changed to reflect that the IE is used for both CHO and CPC.
B). Need further discussions
1) RLF on PCell: In case of RLF on PCell during the execution of CPC-intra-SN, same operation applies as for conventional PSCell change, i.e.  The UE stops the ongoing CPC-intra-SN procedure even if the UE supports fast MCG recovery and the UE performs RRC reestablishment procedure.
2). Reception of RRC messages from the MN: to discuss on how to handle RRC message reception from the MN while CPC-intra-SN is executed:
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
· 1). PCell change 
· 2). Conventional PSCell change 
· 3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
Option 3: The same UE behaviour as in the conventional PSCell change i.e. no specific UE requirement.
3). Simultaneous support of CHO and CPC: support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16 due to limited time. 
4). FFS on message formatting on how to provide the CPC complete message to the SN via the MN upon CPC execution (when SRB1 is used for CPC configuration).
Option 1: In both cases (at the reception of CPC configuration and upon the execution of CPC procedure) the complete message to MN includes an embedded complete message to the SN.
Option 2: only the complete message exchanged via SRB1 at CPC execution includes an embedded message to the SN.

4	Annex A
The followings are the agreements made on CPAC so far. 
Agreement from RAN2#107
Agreements
1: 	Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
2	From RAN2 perspective conditional NR PSCell change can be supported for both intra-SN and inter-SN

Agreements from RAN2#107bis
Agreements
0 We will prioritize work in SN-initiated PSCell change for conditional PSCell change.
1 Maintain Rel-15 principle that only one PScell is active at a time even with conditional PScell addition/change.
2	For conditional PScell addition, the MN decides on the conditional PScell addition execution condition. The condition is defined by a measurement identity, given by a measurement configuration provided by the MN.
3	For conditional PScell change, execution condition may be decided by MN (MN-initiated) or SN (SN-initiated)
4	For conditional PScell change, A3/A5 execution condition should be supported while for conditional PScell addition, A4/B1 like execution condition should be supported.   
5	For conditional SN change, the source SN configuration can be used as the reference in generation of delta signalling for the candidate SNs. 

Agreements from RAN2#108

Agreements

1.	CPAC is defined as the UE having network configuration for initiating access to a candidate PSCell, either to consider the PSCell as suitable for SN addition or SN change including intra-SN change, based on configured condition(s).  
2.	Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.
3.	Support configuration of one or more candidate cells for CPAC;
o	FFS how many candidate cells (UE and network impacts should be clarified). FFS whether the number of candidate cells for CPAC different from that of CHO.
5.	 Allow having multiple triggering conditions (using “and”) for CPAC execution of a single candidate cell. Only single RS type per CPAC candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously.  FFS on UE capability
6.	Define an execution condition for conditional PSCell change by the measurement identity which identifies a measurement configuration There is already an agreement for conditional PSCell addition
7.	Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;
g.	Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 
h.	At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. FFS on UE capability.
i.	TTT is supported for CPAC execution condition (as per legacy configuration)
8.	No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.
9.	For FR1 and FR2, leave it up to UE implementation to select the candidate PSCell if more than one candidate cell meets the triggering condition. UE may consider beam information in this.
10.	UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution. 

For PSCell addition:
4.	The baseline operation for CPAC procedure assumes the RRC Reconfiguration message contains SCG addition/change triggering condition(s) and the RRC configuration(s) for candidate target PSCells. The UE accesses the prepared PSCell when the relevant condition is met.
a.	Multiple candidate PSCells can be sent in either one or multiple RRC messages. 
b.	As part of the CPAC configuration to be sent to the UE, the RRC container is used to carry candidate PSCell configuration, and the MN is not allowed to alter any content of the configuration from the PSCell. moreover, in case of SN change, source SN is not allowed to alter any content of the configuration from the target SN. 
c.	Use add/mod list + release list to configure multiple candidate PSCells. 
d.	CPAC execution condition and/or candidate PSCell configuration can be updated by modifying the existing CPAC configuration.
e.	Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPAC configuration to UE.
FFS handling of conditional SN addition associated to the SN terminated bearer.



CPAC configuration related proposals
2	For conditional PSCell addition, the MN transmits the final RRCReconfiguration/ RRCConnectionReconfiguration message to the UE, which includes the execution condition generated by the MN, and encapsulates the RRCReconfiguration provided by the candidate PSCells. FFS how the encapsulation is done exactly (can be considered in Stage-3)
3	SN decides on the condition for SN-initiated procedures and MN decides on the condition on MN-initiated procedures. 

FFS whether we need coordination on exact execution conditions or just measurements.
FFS whether source or target SN knows the condition
FFS in which exact cases the condition needs to be indicated

5	Both the execution condition and the configuration for the candidate PSCell (as a container) can be included in the RRCReconfiguration message generated by the SN for intra-SN conditional PSCell change initiated by the SN (without MN involvement).

6	SRB1 can be used in all cases. SRB3 may be used to transmit conditional PScell change configuration to the UE for intra-SN change without MN involvement.

· FFS how to generate the final RRC message to the UE in the SN initiated conditional PSCell change with MN involvement.
· FFS if for both cases and for inter-SN change involving MN, the deciding entity (MN/SN) indicates the condition to the other involved entities (e.g. MN, source SN) via X2/Xn inter-node message.

· Limit to intra-SN change without MN involvement (i.e. no MN reconfiguration or decision needed but SRB1 can be used) in Rel-16. Other cases may be discussed in later releases if WID is agreed. 

