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1	Introduction
At the RAN2#107bis meeting, the basic procedure for conditional PSCell addition/change was discussed based on [1]. Some agreements were made. An email discussion was proposed to discuss remaining open issues which need to be resolved: 
[107bis#52][NR MobE] Open issues Conditional PSCell addition/change (CATT)
	Determine open issues that need to be resolved for the feature to be completed.
	Intended outcome: Report (may include TPs of proposals). 
	Deadline: Thursday 07/11/2019

I would like to set a slightly earlier deadline for the open issues discussion: 06/11/2019. This will allow me to provide the stage 2 TP by 07/11/2019.

2	Discussions
In RAN2#107, it was agreed to introduce Conditional PSCell Addition/Change (CPAC) for NR PSCell considering the improvement in terms of reduce latency and signalling overhead in SN setup and change procedures. CPAC is understood to be utilized to fulfil the highlighted objectives of NR mobility enhancement WI[2] and  DC and CA enhancement WI [3]. The introduction of CPAC targets the following objectives.
  Objective of NR mobility enhancement WI [2]:
	The following objective are considered in this WI:
· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 
· RACH-less handover 
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 
· Conditional handover 
· Fast handover failure recovery 
RAN2 should avoid increasing signalling overhead. 
Note: LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover. 



Objective of DC and CA enhancements [3]
	
1. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
0. This objective applies to MR-DC, NR-NR DC and CA
0. The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
 -----(omitted)-----



The following agreements were made with regards to CPAC in the RAN2#107 meeting. The agreement is to reuse the conditional HO solution being developed.

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

Further discussion took place in RAN2#107bis and the following agreements were made. 

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. 


Even though, many agreements made for CHO solution can also be applied to CPAC, there are also some differences in conditional PSCell addition/change to be discussed. This email discussion addresses open issues of CPAC based on the contributions submitted to the last meeting.

2.1 Open issues for conditional PSCell addition/change
CPAC applies only for EN-DC, NGEN-DC and NR-DC. The procedure is not exactly the same as the CHO procedure due to the involvement of the MN, PCell connection being retained during/ after the procedure completion, SN being in inter-RAT/frequency and MN forwarding the CPAC configuration to the UE.  Therefore, some differences are inevitable but most of the agreements for CHO can also be applied to CPAC.  The following is a list of potential agreements for CPAC which are derived based on the CHO 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, based on configured condition(s). 
1. Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.
1. Support configuration of one or more candidate cells for CPAC;
2. FFS how many candidate cells (UE and network impacts should be clarified).
1. 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.
3. Multiple candidate PSCells can be sent in either one or multiple RRC messages. 
3. CPAC execution does not trigger a measurement report.
3. 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.
3. Use add/mod list + release list to configure multiple candidate PSCells. 
3. CPAC execution condition and/or candidate PSCell configuration can be updated by modifying the existing CPAC configuration.
3. Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPAC configuration to UE.
1. Separate CPAC execution condition(s) can be configured for each individual candidate PSCells.
1. Define an execution condition by the measurement identity which identifies a measurement configuration. 
1. Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;
0. Only single RS type (SSB or CSI-RS) per candidate PSCell is supported. 
0. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. FFS on UE capability.
0. TTT is supported for CPAC execution condition (as per legacy configuration)
1. No additional optimizations are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.
1. 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.
1. UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution.

Question 1: Companies are requested to comment on the above list of potential agreements derived for CPAC based on CHO agreements. 
	Company name
	Agreed/not agreed
	Comments

	OPPO
	Mostly agreed with comments
	For 1: conditional PSCell change is also suitable for intra-SN, in addition to SN change.
For 4c: in addition to MN, in case of SN change, source SN is not allowed to alter allowed to alter any content of the configuration from the target PSCell.

	Nokia, Nokia Shanghai Bell
	Mostly agree
	We agree with most of the proposal except for 3 and 4b:
· Number of candidate cells could be different from CHO as also discussed in Q8
· Whether measurement report is triggered depends on whether UE indicates the CPAC execution (start) to network, as discused in Q9/Q10. 

	NEC
	Mostly agree
	One comment for clarification to 7. We assume that for PSCell addition, the RS type is only SSB. CSI-RS is also possible for PSCell change.
7.	Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;
a) Only single RS type (SSB or CSI-RS) per candidate PSCell is supported.

	Spreadtrum
	Mostly agree
	For 1, conditional PSCell change can be applicable for intra-SN scenario.
For 4b, whether to trigger measurement report depends on Q9.

	Ericsson
	Mostly agree, with minor updates
	For 1: The current text, as in RAN2#104 for CHO, seems a bit unclear. We need to clarify that in CPAC the UE receives for each target candidate an RRCReconfiguration that is stored upon reception (i.e. not applied), and only applied upon the fulfilment of a trigger/execution condition. 
The content of the message defines if this is a CHO or CPAC. For CHO, there needs to be a re-configuration with sync in the MCG, to be a CPAC, there needs to be an SN related configuration (i.e. either an SCG configuration for an SN/MN terminated bearer, or an SN terminated bearer associated to the MCG/SCG). Or maybe it is FFS whether SCG also needs a reconfiguration with sync in CPAC.
We think the distinction between NR PSCell change and NR PSCell addition is done in the same way that is done in legacy, by the content of the message.
For 4: Does this mean that we do not support a conditional SN addition associated to the MCG (SN terminated bearer associated with MCG)?
For 11: This is aggregable only in the same way as we did for CHO, i.e., defining a NOTE in stage-3 stating that beam measurement information can be used if multiple cells are triggered.

	LG
	Mostly agreed with comments
	For 4c: we also think source SN is not allowed to alter the configuration from the target SN.
For 6: Since RAN2 already agreed that the condition is defined by a measurement identity for the conditional PSCell addition, this potential agreement is now for the conditional PSCell change only.

	Huawei, HiSilicon
	Mostly agree
	For 1, intra-SN change needs to be supported.

	CATT
	Agree as baseline
	We think, the list can be agreed as the baseline. Any further requirements/ agreements can be considered on top of that.


	Interdigital
	Mostly agree
	We think the intra-SN change case should be considered for 1.

	Futurewei
	Agreed most with exceptions and some modifications
	We in general agreed with all requirements except:
Regard to the item 1, can we clarify whether the term “change” has the same meaning of “modification” specified in 37.340? “modification” is more precise. If the “change” here means “modification” should we just always use the term “modification”? Normally, “change” is more generic – can be interpreted as addition or modification.
Regarding to item 8, the agreement was introduced after a discussion on whether to further use beam level information (such as number of beams) to assist CHO. We should clarify its scope: the intention is not to introduce further optimization with beam level information and operations:
8.No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion.
Regarding to item 10, “10.UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution”. The original intention of this agreement is to avoid interruption to the on-going execution of access process to the currently selected target cell. However, it can mis-leading that the UE need not continue to perform the measurement. In case the access to the current target cell fails, the measurement should be ready for the UE to evaluate the triggering condition immediately. Suggest to modifying the item 10 as follows:
10.The UE continue performs the measurement on the other candidate PSCell(s) but need not to evaluate the triggering condition of them during conditional SN execution to a target PSCell.

	Qualcomm
	Agree as baseline
	For 4c, source SN does not change the target SN configuration.

	Intel
	Mostly agree
	4C: Same comments as OPPO on 4c;
5:
It is not same as CHO agreements. I copied it as below. We should stick to Cho agreements. Otherwise, looks like we agreed to have multiple execution conditions for the same cell, and the UE executes CHO if one of them is met. 
Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability


	Apple
	Agree
	

	Xiaomi
	Mostly agree
	For 7, the trigger condition of two quantities should be clarified, using ‘and’.

	CMCC
	Mostly agree
	For 4b, whether measurement report is triggered depends on whether UE indicates the CPAC execution (start) to network depends on Q9.

	ZTE
	Mostly agree
	For 4b, whether to trigger measurement report depends on the discussion result in Q9/Q10.
For 4c, in case of CPAC with MN involvement, we think the RRC container is used to carry a RRC reconfiguration message generated by MN, in which, besides the PSCell configuration, the new configuration in MN side can be included as well (i.e. not an nr-SCG similar container included in mrdc-SecondaryCellGroup).



Summary Q1: all companies agree with most of the list of applicable agreement from CHO. Some companies had comments/ request for modification on some of the listed proposals. Rapporteur has captured the list agreeable to all companies as below.
List agreeable to all the companies:
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;
2. 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.
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.
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;
0. Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 
0. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. FFS on UE capability.
0. 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.
10. UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution.

Proposal 1: agree on the above list. 

2.1.1 Open issues of CPAC configuration
During the configuration phase of CHO, one or more RRCReconfiguration messages containing target cell configuration for CHO are transmitted to the UE.  To keep it simple and align with the CHO mechanism, it is reasonable to reuse the legacy RRCReconfiguration message to include the target cell configuration for CPAC. 
As per the CHO configuration, CPAC configuration consists of an execution condition and the target PSCell configuration generated by the target PSCell. It was agreed that the execution condition may be decided by the MN (MN-initiated) or SN (SN-initiated), for conditional PSCell change. 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.
The conventional PSCell addition is initiated by the MN, similarly the configuration of conditional PSCell addition should be initiated by the MN. For SN change, the conventional PSCell change procedure supports the procedure initiation by either the MN or SN. Thus, the configuration of conditional PSCell change should also support the initiation by the MN or the SN. 
In CHO, the source node generates the final RRC message carrying conditional handover configuration to the UE while the target node generates the RRC configuration for the target node. The final message generated by the source node encapsulates the target generated radio configuration as in legacy handover. It needs to discuss the formatting of the final message to the UE in support of CPAC. 
First we discuss the generation of the final message carrying conditional PSCell change in scenario where the MN decides on the execution condition of the PSCell change. The execution condition is included in the RRCReconfiguration/ RRCConnectionReconfiguration message generated by the MN. The target SN provides the configuration for the target PSCell. The MN transmits the final RRC message to the UE encapsulating RRCReconfiguration provided by the candidate PSCells. Moreover, the message generation for conditional PSCell addition also follows a similar step where the execution condition is decided by the MN while the candidate target PSCell configuration is provided by the target SN. This is no difference from the message generation used in conventional PSCell addition and the PSCell change initiated by the MN.
In conventional SN addition and SN change impacting the MN configuration, the MN generates a RRCRecconfiguration message and encapsulate the RRCReconfiguration (which can only include the secondaryCellGroup and measConfig) received from the SN into the mrdc-SecondaryCellGroupConfig as a container. The radioBearer configuration is generated by the MN. Similar message generation should be conducted by the MN for each candidate PSCell to include the RRCReconfiguration generated by the target PScell and the radioBearer generated by the MN, if needed. For CPAC, the message should also include execution condition generated by the MN. 
Question 2: Do companies agree that for configuration of CPAC initiated by the MN, the MN transmits the final RRCReconfiguration/ RRCConnectionReconfiguration message to the UE, which includes the execution condition and radioBearer (if needed) generated by the MN, and encapsulates the RRCReconfiguration provided by the candidate PSCells? 
[Rapporteur Note]: note that Q2 applies to both conditional PSCell addition and conditional PSCell change initiated by the MN. As to respect the last meeting agreement, Q2 for conditional PSCell change initiated by the MN could be answered with low priority.
	Company name
	Agreed/not agreed
	Comments

	OPPO
	Agreed for conditional PSCell addition
	OK for conditional PSCell addition initiated by the MN, but we should deprioritize conditional PSCell change initiated by the MN, as agreed in the last RAN2 meeting.

	Nokia, Nokia Shanghai Bell
	Agree
	For PSCell addition, MN must transmit the configuration to UE (there is no other choice).
For MN-initiated PSCell change, MN decides on the conditions so the final configuration should be created and sent by MN. 

	NEC
	Agree
	

	Samsung 
	
	We agreed to prioritize the SN initiated Pscell change. we should discuss PSCell addition and MN initiated change only if time allows, as secondary. 

	Spreadtrum
	Agree
	

	Ericsson
	Needs clarification
	This looks fine on a high level, and we tend to agree with the comments from Nokia. One thing is not very clear: the question highlights that the CPAC configuration message may or may not include “radioBearer (if needed) generated by the MN”. But isn’t that valid for any sort of MN-related configuration, in the same way that a message configuring CHO may contain source’s configurations?
[rapporteur] this is similar to the legacy PSCell addition/change, radioBearer is added by the MN. radioBearer is only bearer is changed from MN to the SN  vice versa.
And, if there are MN related configurations to be applied only upon the execution of CPAC, shouldn’t these be within the encapsulated message to be stored?
[Rapporteur] this is the discussion in Q3 and Q4.

	LG
	Agreed
	Even though the scenario needs to be deprioritised according to RAN2 agreements, it is possible when the conditional PSCell addition/change is initiated by MN.

	Huawei, HiSilicon
	Agree but
	For radioBear configuration, we are not sure whether it is generated by the MN or not, e.g. SN terminated bearer.

	CATT
	Agree
	We agree for conditional PSCell change initiated by the MN can be deprioritised respecting the last meeting agreement. However we think, conditional PSCell addition should be considered in this email discussion. For conditional PSCell addition, we agree with Q2. 
We see similarities of conditional PSCell addition and conditional PSCell change initiated by the MN, hence the same message generation can also be used for conditional PSCell change initiated by the MN.

	Interdigital
	Mostly Agree
	We think for the radioBearer there are two scenarios that need to be supported: 1) the MN generates the radioBearer configuration, and therefore includes that in the final configuration message, and 2) the SN generates the radio bearer configuration (e.g. SN-terminated bearer) and this is contained in the encapsulated message,

	Futurewei
	agreed
	We support the MN make the final decision and deliver the final configuration to the UE

	Qualcomm
	Agree but
	We can first focus on SN addition

	DOCOMO
	Agree
	

	Intel 
	
	The concern from us is:
For MN initiated case, if the execution condition is configured by MN, that means, we have to change LTE specification for EN-DC and ng-EN-DC which is completely different from CHO although the modelling looks like same. 
For SN initiated case, if the execution condition is configured by SN, we do not need to change LTE specification since both execution condition and cell configuration can be contained in container and in NR specification. Looks like simpler than to do this in separate spec. 
And the changes for MN initiated change and SN initiated change are different. If we only support SN initiated change, Or if for MN initiated change, the execution condition is also contained in contained and specified in NR specification. we most likely can reuse the changes from CHO.  That could simplify our work a lot. 

	Apple
	Agree
	Also agree with the statement mentioned by companies above that the MN initiated PSCell change should be deprioritized.

	Xiaomi
	Agree for conditional PSCell addition
	

	CMCC
	Agree
	For conditional PSCell addition and MN-initialled PSCell change, MN transmits the final RRC message as legacy.

	ZTE
	Partially agree with comments
	We agree that the MN generates and transmits the final RRCReconfiguration/ RRCConnectionReconfiguration message to the UE.
However, considering the MN may need to have some DRB level reconfiguration together with CAPC (e.g. move some QoS flow from MN to SN, establish SN terminated DRB, etc), we think the CAPC container should be defined to include the configuration both from MN side and target SN side. So the final RRC message will encapsulate the RRCReconfiguration provided by MN (the NW needs to ensure the DRB reconfiguration will be processed together with PSCell addition/change, at the same time). And in the RRCReconfiguration message, a RRCReconfiguration generated by candidate SN can be encapsulated in mrdc-SecondaryCellGroup. An example for structure of CPAC container is shown as follows:
CAPC container
-> RRC reconfiguration message generated by MN
- - > MRDC-SecondaryCellGroupConfig
- - ->nr-SCG (CONTAINING RRCReconfiguration generated by SN)

	
	
	



Summary Q2: most companies ( 17) agreed at least for conditional PSCell addition that for configuration of CPAC initiated by the MN, 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. Generation of radioBearer by the MN was questioned and 3 companies pointed out that in some scenarios (e.g SN terminated bearer), radioBearer may also be provided by the SN. 1 company had the opinion that conditional PScell addition should be deprioritised. Another company has shown some concern on the impact to the RRC by introduction of CPAC initaied by the MN.
 
[Agree at least for PSCell addition: ZTE, CMCC, Xiaomi, Apple, Futurewei, DOCOMO, Qualcomm,  Interdigital, CATT, Huawei, HiSilicon, Spreadtrum, Nokia, Nokia Shanghai Bell. OPPO, LG, NEC]

Proposal 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.

The RRM measurement configuration is maintained by the SN which also processes the measurement reporting, without providing the measurement results to the MN. Also the MN is not aware of measurement configuration by the source SN. In order to support, conditional SN change to intra-RAT measurements on serving and non-serving frequency configured by the source SN, it was agreed that the source SN decides on the conditional SN change execution condition. It should be defined by the measurement identity configured by the source SN.  
It needs to discuss how the execution condition decided by the source SN is delivered to the UE via the MN for procedures involving the MN. In one option, the RRCReconfiguration message generated by the source SN can be extended to include the execution condition for the PSCell change decided by the SN. The message is not comprehendible by the MN. In another option, the source SN can provide the execution condition list and the target SN ID list to the MN in X2/Xn message (e.g. SN change required message). The following options can be considered for delivery of execution condition generated by the source SN to the MN. 
Option 1: CPAC execution condition decided by the source SN is included in RRCReconfiguration message generated by the source SN and delivered to the MN. The message is not comprehendible by the MN
Option 2: The source SN provides the execution condition list and the target SN ID list to the MN in a X2/Xn inter-node message (e.g.SN change required message).
Option 3: CPAC execution condition decided by the source SN is included in RRCReconfiguration message generated by the source SN and sent to the UE via SRB3, if configured.
Option 4: SN decides on the condition for SN-initiated procedures and MN decides on the condition on MN-initiated procedures. For both cases, the deciding entity (MN/SN) indicates the condition to the other involved entities (i.e. MN, source SN and target SN) via X2/Xn inter-node message.

Question 3: Companies are requested to provide comment which option to use for the delivery of execution condition generated by the source SN for PSCell change procedure involving the MN. 
	Company name
	option
	Comments

	OPPO
	Option 1 and option 3
	Same as those SN RRC messages handling.

	Nokia, Nokia Shanghai Bell
	Option 4
	Option 1 seems to assume the message would always be transmitted by MN, which need not be the case. For SN-initiated SN change, the decision on the condition is done by SN and need not affect MN and hence can be sent over SRB3. Therefore, Option 2 follows the existing EN-DC principles but lacks also clarity in whether MN would always create the message (which would be contradicting existing EN-DC procedures where SRB3 can also be used for reconfigurations not involving MN).
Hence, we have created option 4 to better clarify the responsibilities of each node and the information exchange.

	NEC
	Option 1
	This is more aligned with the CHO framework with respect to the source cell signalling like normal RRC Reconfiguration message is used for the pre-configuration.
In addition, Q3 and Q4 should be considered together (i.e. aligned each other). We assume that for Q4, the option 2-B is applied. 

	Samsung 
	
	We think Q4 is the main starting point to discuss.

	Spreadtrum
	Option 4
	

	Ericsson
	Option 4
	It seems sufficient to agree on something like option 4, which is a bit higher level but fine to get common understanding. 
In our view it would be nice to make the CPAC execution (i.e. actions upon fulfilment of the condition) as close as possible to the NR PSCell addition/change execution i.e. the UE applies a stored RRCReconfiguration message that has been generated by a target candidate (including SCG configuration(s)). 
Let’s see if we understood option 1 correctly. If that message to only be applied upon execution would contain something specific for CPAC, wouldn’t we need to update the legacy NR PSCell addition/change procedure in RRC? If so, wouldn’t that be a bit unfortunate? Isn’t the message prepared by target the whole RRCReconfiguration to be stored upon CPAC configuration?  
[rapporteur] option 1 is suitable for intra-SN change with no MN involvement, but the final message to be transmitted to the UE using SRB1. For PSCell change involving the MN, legacy NR PSCell change procedure would need to be changed to include the execution condition generated by the source SN. 

	LG
	Option 1 and 3
	As the legacy SN RRC signalling.

	Huawei, HiSilicon
	Option 4
	It is reasonable to start discussion with option 4.

	CATT
	Option 4
	We can go with the high level option and discuss the details later.
Option 1 / 3 are more suitable for the case of intra-SN change, where the CPAC configuration is completely transparent to MN, the option 3 is for the case with SRB3, and the option 1 is for the case without SRB3 
For option 2, the CPAC execution condition list can be first generated by source SN and sent to MN, finally, the MN, according to the feedback of the candidate target SN, combines the selected target PSCell and corresponding CPAC execution condition into a RRC reconfiguration message and sends it to UE. The option is more consistent with basic principle of  legacy SN initiated SN change procedure.

	Interdigital
	Option 4
	We think 4 is a good starting point.  How the reconfiguration is delivered to the UE can still be discussed (i.e. SRB3 can be used to deliver the reconfiguration message when SRB3 is configured and the SN initiates CPAC).  

	Futurewei
	Option 4
	Option 2 seems introduce more overhead. Anyway, the configuration of candidate SN has to be encapsulated and the triggering condition should be included when sending the RRC Configuration message to the UE. Option 3 suggest to send RRCReconfiguration to the UE by source SN, we do not support.

	Qualcomm
	Option 1 and 2
	It will be better to re-use legacy signalling as much as possible. Therefore, the target list should be visible to the MN which will communicate with them for the generation of target RRC messages. The execution configuration can be prepared by source SN and transmitted to MN transparently.

	DOCOMO
	Option 4
	For MN initiated case, MN has information to decide the condition. 
For SN initiated case, source SN has information to decide the condition

	Intel 
	
	No matter who decide the execution condition, to make our life simple, it would be good to have same modelling in RRC spec. 

	Apple
	Option 4
	Option 4 seems reasonable to cover both MN deciding and SN deciding cases.

	Xiaomi
	Option 4
	Option 4 gives a high level understanding about the whole picture. We are a little confused by the structure of the email discussion. Seems there is relation between Q3 and Q4.

	CMCC
	Option 4 
	It is reasonable to start discussion with option 4.

	ZTE
	Option 4
	We also see option 4 is a good starting point. Then we can discuss how to deliver the execution condition between the involved nodes later, e.g. whether the execution condition should be transferred directly or encapsulated in an execution condition container.



Summary Q3: Companies are requested to provide comment which option to use for the delivery of execution condition generated by the source SN. 14 out of 20 companies supported option 4.
[Option 4 supports: CMCC, Xiaomi, Apple, Futurewei, Interdigital, CATT, Huawei, HiSilicon, Ericsson, DOCOMO, ZTE, Spreadtrum, Nokia, Nokia Shanghai Bell]
Support for option 1and 3: OPPO, LG
Option 1: NEC
Two companies: Samsung. Starting point to be Q4, modeling aspects. Intel: should aim at same modeling in RRC spec to make life simple. ]
Proposal 3: SN decides on the condition for SN-initiated procedures and MN decides on the condition on MN-initiated procedures. For both cases, the deciding entity (MN/SN) indicates the condition to the other involved entities (i.e. MN, source SN and target SN) via X2/Xn inter-node message.


For conditional PSCell change initiated by the source SN,  the source SN provides the execution condition for the conditional PSCell change, while the target SN provides the RRCReconfiguration for the target PSCell. For conditional PSCell change with MN involvement, the MN transmits the final message to the UE containing the execution condition provided by the source SN and the RRCReconfiguration provided by the target SN. A number of different formats for the final RRC message to the UE were discussed in [17]. The following different options can be considered:
Option 1: The MN generates the final RRC message which includes the execution condition provided by the source SN, encapsulates RRCReconfiguration for target PSCells provided by the candidate target SNs and radioBearer (if needed) generated by the MN .
A. The MN simply forwards the source SN configuration and the target SN configuration to the UE.
B. The MN compiles the consolidated message by including the relevant execution condition and the RRCReconfiguration from the target PSCells.
Option 2: A SN (either the source SN or the target SN) compiles an SN RRCReconfiguration message, including an execution condition provided by the source SN and the RRCReconfiguration for target PSCells provided by the candidate target SNs. [17] listed multiple options for message generation by a SN as below.
A. The target SN generates a consolidated message i.e. the source SN provides the Reconfiguration message to a target SN including a list of candidates and their conditions and possibly other reconfigurations. The target node decodes the message, determines the target configuration of each candidate, inserts it into the message and recompiles the message
B. The source node generates a consolidated message. In this case the information generated by the target SN is forwarded by the MN back to the source SN. I.e. this requires an additional step in the message sequence. The source SN merges the information generated by target node and compiles the consolidated message that is transferred to the UE via the MN
According to option 1.A, the MN forwards the source SN configuration and the target SN configuration to the UE. Option 1.A assumes that the MN cannot comprehend or modify the execution condition provided by the source SN. The source SN generates the PSCell change execution condition first (based on the measurements) and forwards it to the target SN via the MN. The potential target SN may or may not accept the conditional PSCell change. If the target SN does not accept the CPAC, the UE is provided with an execution condition but without a candidate target PSCell configuration. The UE may be provided with unnecessary information in some scenarios using Option 1.A. 
In Option 1.B, it is assumed that the MN can comprehend the execution conditional provided by the source SN. The MN is aware of which target SNs have accepted the SN change. The MN can compile the message to the UE by including the execution condition corresponding to the target SN, which has provided a PSCell configuration. 
Option 2 can avoid unnecessary information to the UE as the compiled message from the SN (either the source or the target SN) only contains the relevant information.  However, option 2 may increase the inter-node signalling (for example in option 2.B). Option 2.B may also delay the procedure due to the extra inter-node signalling involvement.
Question 4: Companies are requested to comment on which options to use for generation of the final RRC message to the UE in the SN initiated conditional PSCell change with MN involvement. 
Option 1: The MN generates the final RRC message which includes the execution condition provided by the source SN, encapsulates RRCReconfiguration for target PSCells provided by the candidate target SNs and radioBearer (if needed) generated by the MN.
A. The MN forwards the source SN configuration (i.e execution condition provided by the source SN) and the target SN configuration (i.e. the PSCell configuration provided by the target SN) and radioBearer (if needed) generated by the MN to the UE.
B. The MN compiles the consolidated message by including the execution condition(s) corresponding to the target SN(s), which has provided a PSCell configuration(s) and the RRCReconfiguration from the target PSCells.
C. The MN compiles the consolidated message by including the execution condition(s) corresponding to the target SN(s), which has provided a PSCell configuration(s), and the CPAC candidate container. The candidate CPAC container encapsulates a RRCReconfiguration message generated by MN, in which the reconfiguration for MN part and target SN part can be included. An RRCReconfiguration generated by candidate SN can be encapsulated in mrdc-SecondaryCellGroup. One example for the structure of CPAC container can be found as follow:
CPAC container
-> RRC reconfiguration message generated by MN
- - > MRDC-SecondaryCellGroupConfig
- - ->nr-SCG (CONTAINING RRCReconfiguration generated by SN)

Option 2: A SN (either the source SN or the target SN) compiles an SN RRCReconfiguration message, including an execution condition provided by the source SN and the RRCReconfiguration for target PSCells provided by the candidate target SNs. The compiled message is provided to the MN to be forwarded to the UE.
A. The target SN generates a consolidated message i.e. the source SN provides the Reconfiguration message to a target SN including a list of candidates and their conditions and the source PSCell reconfigurations. The target node decodes the message, determines the target configuration of each candidate, inserts it into the message and recompiles the message
B. The source SN generates a consolidated message . In this case the information generated by the target SN is forwarded by the MN back to the source SN. i.e. this requires an additional step in the message sequence. The source SN merges the information generated by target node and compiles the consolidated message that is transferred to the UE via the MN
Option 3: if SRB3 is configured, source SN generates the final RRC message which includes the execution condition decided by the source SN and encapsulates RRCReconfiguration for target PSCells provided by the candidate target SNs, and source SN sends the final RRC message to the UE via SRB3.
Option 4: Source SN generates the conditions and target SN the CPAC configuration. The RRCReconfiguration message is generated by source SN and sent
· via MN (SRB1) if MN involvement is required
· via MN (SRB1) or source SN (SRB3) if MN involvement is not required

SAMSUNG: The description above talks about preparation of a consolidated message and we like to clarify what this concerns. The issue is that T-SN may not admit a particular candidate. In such case, we think the (consolidated) message to the UE should not include any information related to the concerned candidate. More specifically, for an SN initiated conditional PSCell change for which admission fails the message to UE should not include the part set by source (i.e. the condition). For each of the different options, it should be clear which network node ensures this e.g. by removal of the condition for a candidate which admission failed.

	Company name
	Option
	Comments

	OPPO
	Option 1A and Option 3
	Should consider both SRB1 and SRB3 cases.

	Nokia, Nokia Shanghai Bell
	Option 4
	We need to divide this into two cases: 1) reconfigurations requiring MN involvement and 2) reconfigurations not requiring MN involvement.
For 1), even if SN initiates the reconfiguration, it needs to be sent using (split) SRB1 in MN RRC message.
For 2), a reconfiguration that doesn’t need MN involvement can be sent using SRB3 in SN RRC message or using (split) SRB1 in MN RRC message.
Hence, we have tried to clarify these ambiguities in option 4.

	NEC
	Option 2-B
	The drawback in this option is that new X2/Xn message will need to be defined. However, from UE point of view, the procedure is very similar to one for the CHO. Option 2-A may work but looks complicated unnecessarily.
Option 1-A may also work but the source SN cannot know which candidate SN(s) is accepted (or rejected). It is not so appropriate. For example, when the source SN wants to change the execution condition for some candidate SN(s), a part of these candidate SN(s) might reject already.
Option 1-B is too much impacting on the MN.
In addition, if SRB3-based conditional PSCell change within an SN is supported, the same framework as Option 2-B can be reused mostly.
We see Option 4 is mostly aligned with Option 2-B, where the difference is only SRB3 aspect?

	Samsung 
	2
	We think it is not appropriate to require MN to prepare the consolidated message
Option 2A has the advantage that existing inter-node signalling sequence can be re-used. However, it implies that T-SN needs to fiddle around with the message generated by S-SN, which we think should be avoided
Option 2B requires a change of the inter-node signalling sequence. We however think that S-SN anyhow needs to be made aware of the success/ failure of the CPAC preparation. Hence, we think this is the primary candidate to consider

	Spreadtrum
	Option 1A
	We prefer one unified solution.
How to identify whether MN involvement needs to be solved. If the candidate target SN chooses another MR-DC band combination or feature set within the allowed list of MR-DC band combinations, and if the source SN does not decode the RRCReconfiguration generated by the target SN, source SN can not know MN involvement is required. In order to prevent source SN decoding the RRCReconfiguration generated by the target SN, and to prevent this RRCReconfiguration sending back to MN if MN involvement, we prefer MN to generate the final RRC message including execution condition and candidate SN configuration.

	Ericsson
	1B, as it leads to the same as legacy PSCell change/addition execution or Option 4 (seems to a high level option, but still helps further discussions on details).
	It seems all other alternatives would require changes in the NR PSCell addition/change procedures compared to the legacy NR PSCell addition/change procedure which would be unfortunate.
Then, we think we should try to formulate that from the UE perspective, since the final result is ASN.1 and RRC procedures. We would say that the CPAC configuration message (e.g. assuming MN is an NR node) would be an RRCReconfiguration with something like the CHO addMod list structure, where for each target configuration we have an execution condition configuration (set by MN, decided by SN, e.g., at least one measId) and an RRCReconfiguration in a container to be stored (OCTET STRING) and applied only upon fulfilment of the condition (that RRCReconfiguration in the container is just like any other message from the MN the UE would have receive for NR PSCell addition/change, not only SN parts).
We are a bit puzzled concerning why we are opening up for some many other alternatives in [17], it seems to contradict the following agreement:
1: Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
We arenot sure we should spend too much time discussion new solutions, as this whole CPAC was agreed under the assumption above.


	Huawei, HiSilicon
	Option 1B with comments
	For SN initiated SN change, MN need to perform preparation by sending SgNB addition request message including execution conditions generated by source SN. Since the target SNs may reject the addition request, so MN should have this kind of capability to compile the RRC Reconfiguration sent to UE, e.g. adding or removing some target SNs (including associated RRC configuration provided by target SN and execution conditions provided by source SN).

	CATT
	Option 1B for the CPAC involving the MN,

	For CPAC involving the MN, option 1B is suitable. 
Option 3 / Option 1A are more suitable for the case of intra-SN conditional PSCell change procedure without the MN involvement. However, we need to address the case for procedure involving the MN. 


	Interdigital
	1B
	It would seem natural that when the MN is involved it would generate the final RRC message to be sent to the UE as well as determining the CPAC conditions related to the SN.

	Futurewei
	Option 1/A, or Option 1/B 
	With option 1/A, the UE can decode all the information required and the MN need not to understand the contents from the capsules form the source SN and target SN. It will also avoid MN to send target SN information to the source SN for it to compile the information.
The option 1/B, is closer to conventional approach but need more backhaul signalling exchanges.

	Qualcomm
	Option 1
	It would be good to have a consistent procedure for all CPAC for PSCell changes and re-use legacy signalling.

	DOCOMO
	Option 1A
	For Option1B, I agree with NEC. 
I think no need to change existing sequences too much.

	Intel
	
	Both SRB1 or SRB3 should be possible. But regarding the configuration, should not the simple way is, we do not support MN involved SN change? Then the UE will only receive candidate SN configuration, and does not need to store corresponding MN configuration and only apply MN configuration together with candidate SN configuration when the SN is selected. 
So our preference is, same as CHO, the source SN generates the final CHO message including both execution condition and candidate SN configuration. The MN contains it as container if SRB1 is used, and should not change anything.
 

	Apple
	Option 1B
	If MN is involved, Option 1B is the most reasonable approach. 

	Xiaomi
	Option 4
	Agree with Nokia.

	CMCC
	Option 1B
	It seems Option 1B is more reasonable, since  if MN is not involved, we cannot assure there is a Xn/X2 interface between MN and target SNs. Besides, target SN could reject MN’s addition. Therefore, it should be MN decides the final RRCReconfiguration message (e.g. add list).

	ZTE
	Option 1C
	Since MN is involved, we assume MN may change some DRB level configuration or MN side configuration as well, and such reconfiguration should be executed together with PSCell addition/change. So we think the CPAC container should include the reconfiguration for MN part and target SN part, as shown in option 1C.

	
	
	



Summary Q4: Companies are requested to comment on which options to use for generation of the final RRC message to the UE in the SN initiated conditional PSCell change with MN involvement. 8 companies supported for option 1B. 4 companies support for option 4. 4 companies support for option 1A. 2 companies support for option 2. 1 company supports for option 3. Even though majority companies support for option 1B, it was evident from the comments that this issue is important and should be further discussed. 
[Support for Option 1B: CMCC, Apple, Futurewei, Interdigital, CATT, Huawei, HiSilicon, Ericsson, 
Support for option 1A: OPPO, Spreadtrum, Futurewei,DOCOMO
Support for option 1C: ZTE
Support for option 2: Samsung
Support for option 2B: NEC
Support for option 3: OPPO
Support for option 4: Nokia, Nokia Shanghai Bell. Ericsson,, Xiaomi]
Proposal 4: it is requested to further discuss how to generate the final RRC message to the UE in the SN initiated conditional PSCell change with MN involvement.

For intra-SN conditional PSCell change without MN involvement, the RRCReconfiguration message generated by the SN carries both the execution condition generated by the SN and also the candidate PSCell configuration, which can be encapsulated in one RRC container containing the RRCReconfiguration message generated by the SN itself. This is different from the case where the source SN generates the execution condition while the target SN generates the candidate PSCell configuration. Therefore for PSCell change without impact on the MN, 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. On the other hand, general message generation discussed in Question 4 for inter-SN PSCell change can be applied to intra-SN PSCell change without MN involvement as well. This means that no optimisation is introduced for intra-SN conditional PSCell change without MN involvement. 
Question 5: Do companies agree that 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).
	Company name
	Agreed/not agreed
	Comments

	OPPO
	Agreed
	

	Nokia, Nokia Shanghai Bell
	Agree
	For SN-initiated SN changes (usiung RRCReconfiguration) that do not require MN involvement, we should apply normal EN-DC principles and allow sending the message over SRB3.

	NEC
	Agree
	

	Samsung 
	Agree 
	We See no need to do something different for intra SN

	Spreadtrum
	Disagree
	We prefer one unified solution to cover MN involvement and without MN involvement.

	LG
	Agreed
	For inter RAT DC, SN may have better understanding to current SN environment, the scenario should be agreeable.

	Huawei, HiSilicon
	Agree
	

	CATT
	
	This is an especial case where the source SN and the target SN are the same. We would like to see whether the procedure involving the MN could also be used for this especial case first. 

	Interdigital
	Agree
	

	Futurewei
	agreed
	Given the SN modification is initiated by the SN.

	Qualcomm
	Agree 
	

	DOCOMO
	Agree
	We have no other choice.

	Intel 
	Agree 
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	CMCC
	Agree 
	

	ZTE
	Agree 
	

	
	
	



Summary of Q5: 16 out of 18 companies who responded agree that 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). 1 company would like to use a unified solution to cover both procedure involving with and without MN.
Proposal 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).

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In [8],[14], and [15], the use of SRB3 for the transmission of conditional PSCell change configuration was discussed. According to the specification TS 38.331, SRB3 can be configured and may be used to send RRCReconfiguration in scenarios where the MN is not involved in the procedure. The RRCReconfiguration message for conditional PSCell change can be transmitted via SRB3, if configured, when this conditional PSCell change is performed within the SN (ie. Intra-SN PSCell change without MN involvement). On the other hand, SRB1 should be used for transmission of the conditional PSCell change configuration when the MN is involved in the procedure. Therefore both SRB1 and SRB3 can be used to transmit conditional PSCell change to the UE. 

Question 6: Companies are requested to comment on the support of SRB1 and SRB3 for the transmission of conditional PSCell change configuration to the UE. 
	Company name
	Use of SRB1 Yes/No
	Use of SRB3 Yes/No
	Comments

	OPPO
	Yes
	Yes
	

	Nokia, Nokia Shanghai Bell 
	Yes
	Yes
	Use of (split) SRB1 should be supported for all scenarios. 
For SN-initiated SN changes not requiring MN involvement, SRB3 should also be supported.

	NEC
	Yes
	Yes
	As Rapporteur explained, SRB3 is only applicable to the case without MN involvement, while SRB1 is applicable regardless MN involvement.

	Samsung 
	Yes 
	Yes
	Use of SRB3 seems not essential but fine if it comes more or less for free.

	Spreadtrum
	Yes
	No
	Use of (split) SRB1 should be supported for all scenarios. 

	Ericsson
	Yes
	???
	IF we use SRB3, isn’t so that we would have two RRCReconfigurationComplete message sent via SRB3? Wouldn’t that complicate the procedures as the UE would have to keep track of that it received the RRCReconfiguration message inside the CPAC message over SRB3. Maybe we can first agree on SRB1 for this meeting and further analyse the complications for SRB3, it seems we have a lot to do anyways; some prioritization is really needed if possible.

	LG
	Yes
	Yes
	

	Huawei, HiSilicon
	Yes
	Yes
	

	CATT
	Yes
	???
	We don’t have a strong opinion of the using SRB3 or not. However we also think the procedure involving the MN should be finalised first before addressing the use of SRB3. 

	Interdigital
	Yes
	Yes
	SRB3 can be used for cases without MN involvement.

	Futurewei
	Yes
	Yes for limited scenarios
	MN in general should have final control on SN addition even for the IRAT since only the MN has the global information. In case of SN initiated intra-SN modification and split SRB1 is not available, SRB3 can be used.

	Qualcomm
	Yes
	?
	Not clear how SRB3 can work if we re-use the legacy MN initiated signalling.

	DOCOMO
	Yes
	Yes
	Agree with Nokia.

	Intel
	Yes
	Yes
	

	Apple
	Yes
	Yes
	

	Xiaomi
	Yes
	Yes
	

	CMCC
	Yes
	Yes
	

	ZTE
	Yes 
	Yes 
	

	
	
	
	



Summary Q6: all the companies agree to use SRB1 for transmition of the conditional PScell change configuration to the UE. 15 companies support to use SRB3 as well. 3 companies had the opinion that use of SRB1 should be prioritised considering that SRB3 can only be used for a limited scenario where the PSCell change could performed without the MN involvement. 
Proposal 6: both SRB1 and SRB3 can be used to transmit conditional PSCell change configuration to the UE. 


Conditional PSCell addition involves two nodes, the MN and the candidate SN. Either the MN or the candidate SN can modify the configured conditional PSCell addition. Conditional PSCell change configuration involves three nodes, the MN, the source SN and the target SN. Any of these three nodes can trigger a modification to the conditional PSCell change configuration. The source SN initiated modification would modify the source configuration and the target PSCell configuration. The MN initiated modification may also modify the source SN and the target SN configuration. The target SN initiated modification may originate from the modification to the reserved resources in the candidate target PSCell. 
Question 7: Companies are requested to comment on whether to support CPAC configuration modification by the MN, the source SN and the target SN.
	Company name
	Modification by the MN/source SN/target SN
	Comments

	OPPO
	For conditional PSCell addition: support modification by the MN and target SN;
For conditional PSCell change: support modification by source SN/target SN
	

	Nokia, Nokia Shanghai Bell
	All
	We should follow the same principles as in CHO.

	NEC
	All?
	· Conditional PSCell addition:
Both MN and target SN can trigger the CPAC configuration modification due to change of MCG configuration (including execution condition) and SCG configuration, respectively.
· Conditional PSCell change – SN initiated:
Both source SN and target SN can trigger the CPAC configuration modification due to change of source SCG configuration (including execution condition) and target SCG configuration, respectively. The change of source SCG configuration may be also caused by the change of MCG configuration.
· Conditional PSCell change – MN initiated:
Both the MN and target SN can trigger the CPAC configuration modification due to change of the execution condition and target SCG configuration, respectively. The change of MCG configuration may also trigger the CPAC configuration modification, if it impacts on the source SCG configuration.

	Samsung 
	Agree 
	

	Spreadtrum
	All
	

	Ericsson
	At least the MN for PSCell addition, and source SN for conditional PSCell change.
	As in CHO, there are no critical use cases for target-initiated modification. Cancelling use case should be supported in all directions though. 

	LG
	Modification by the MN and target SN for CP Addition,
Modification by MN, source SN/target SN for CP Change
	We think that the MN may know which candidates would be good to configure in same RAT DC scenario. Even though MN-initiated Conditional PSCell change can be deprioritised, should not be excluded then MN also configure the Conditional PSCell change and modify it.

	Huawei, HiSilicon
	Agree
	

	CATT
	Support modification by the MN, source SN and target SN
	We think all three possible CPAC configuration modification should be considered. We don’t see the need for eliminating modification triggered by any of the nodes.

	Interdigital
	All
	

	Futurewei
	Support MN, source SN. Not too excited about the target SN
	The UE does not connect with the target SN yet. The target SN don’t have much information to make decision on CPAC. The only use case is when the target SN suddenly has to block any new UE to access (e.g. overloaded). When the source SN made the recommendation and MN finally determined target SN(s). they should be in good condition. So it is a very corner case. Since there will be multiple target SNs, target SN initiating modification could make things complicated – to notify both MN and the source SN?

	Qualcomm
	MN and SN for addition; source and target SN for SN change
	

	DOCOMO
	All
	

	Intel 
	Agree
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	CMCC
	Agree
	

	ZTE
	Agree 
	

	
	
	



Summary Q7: Companies are requested to comment on whether to support CPAC configuration modification by the MN, the source SN and the target SN. Most companies (16) agree that the MN, the source SN and the target SN can modify the CPAC configuration. For conditional SN addition, configuration modification by the MN and the source SN should be supported. While for conditional SN change at least the modification by the source SN and the target SN should eb supported. 
Proposal 7: CPAC configuration can be modified by the MN, the source SN and the target SN.


In [7] it is highlighted that the number of CPAC configurations that the UE would be required to store may be different from that of CHO. The reason is that the use case is slightly different from that of CHO. Note that the number of candidate cells for CHO is not yet decided. There are two options for the number of candidate PSCells for CPAC.
Option 1: reuse the maximum number of candidate cells in CHO (when decided) even for conditional PSCell change.
Option 2: the maximum number of candidate PSCell in conditional PSCell change is different from that of CHO. Needs further discussion.
Option 3: discuss after finalising the number of candidate cells for CHO.
Question 8: Companies are requested to comment on how to decide on maximum candidate cells for CPAC (options 1-3 above).
	Company name
	Option
	Comments

	OPPO
	Option 1
	We see no difference in deciding the maximum candidate cell number for the two cases.

	Nokia, Nokia Shanghai Bell
	Option 3
	We think this can be discussed once the Stage-3 details start to converge (on both CHO and CPAC, as the maximum number of target cells is still FFS also for CHO).

	NEC
	Option 3
	There is no hurry..

	Samsung 
	Opt 3
	

	Spreadtrum
	Option 3
	

	Ericsson
	Option 3 or we flip a coin
	From the start we are not sure why companies have been so concerned about this, we typically do that at stage-3 discussion or even in ASN.1 reviews. 

	LG
	Option 1
	We can simply take it from the CHO discussion.

	Huawei, HiSilicon
	Option 3
	

	CATT
	Option 3
	We tend to think it is possible to reuse the maximum number of candidate cells used for CHO can also be used for CPAC.

	Interdigital
	Option 3
	Agree with Nokia

	Futurewei
	Option 1 or 3
	Seems the situation is very similar to the CHO, we can use the same maximum number. But OK to further study and discuss.

	Qualcomm
	Option 3
	

	DOCOMO
	Option 3
	

	Intel 
	Opt 3
	

	Apple
	Option 3
	

	Xiaomi
	Option 3
	

	CMCC
	Option 3
	

	ZTE
	Option 3
	

	
	
	



Summary Q8:most companies supported to postpone the discussion on the number of candidate cell for CPAC until the topic is solved in CHO.
Proposal 8: maximum candidate cells for CPAC should be discussed after finalising the number of candidate cells for CHO.

2.1.2 Open issue on how to inform execution of CPAC to the MN
It was agreed that the UE does not inform the source cell about the execution of the CHO. The UE provides the RRCReconfigurationComplete message to the target cell informing the successful CHO similar as in legacy HO. For CPAC, the MN is the master node and the UE’s primary connection. It was argued in [1,5,6,7,15] that the MN should be informed of the CPAC execution. The primary communication path between the UE and MN is continued during the execution of CPAC. Therefore, it is logical for the UE to inform the execution of CPAC to the MN directly using SRB1. This could be beneficial for potential data forwarding between the MN and the target PSCell.  Furthermore, the network needs to ensure that it can do data forwarding at the right moment considering that CPAC may result in change of bearer configuration (PDCP anchoring point change). Hence, the MN needs to know the moment when the CPAC triggers as this will potentially require a change in security keys (especially if LTE PDCP changes to NR PDCP at the same time, or the PDCP anchoring point changes).

Question 9: Companies are requested to comment on whether the MN should be informed of CPAC execution by the UE.
	Company name
	Yes/No
	Comments

	OPPO
	Yes
	The RRCReconfigurationComplete message should be reused here.

	Nokia, Nokia Shanghai Bell
	Yes
	We would note that the use case of CPAC is different from CHO: With CPAC, PCell connection is retained so UE can inform MN immediately so appropriate UP actions (e.g. any PDCP anchoring point changes or data forwarding) can be started.

	NEC
	Yes
	Unlike the CHO, having the indication to the MN will not cause performance degradation of PSCell addition/change.
We assume if SRB3-based conditional PSCell change is agreed, there is no indication to the MN for this case.

	Spreadtrum
	Yes
	It is beneficial for potential early data forwarding.

	Ericsson
	Yes (except in SRB3 is supported)
	Except in the SRB3 case, if agreed, in the typical case the UE would send two complete messages to the MN:
· A first RRCReconfigurationComplete which ACK(s) the configurations;
A second RRCReconfigurationComplete which ACK(s) the execution, upon fulfilment of the condition. 

	LG
	No
	The network eventually knows the execution by RACH procedure. Then SN inform to the MN, no reason to specify the UE signalling so far.

	Huawei, HiSilicon
	Yes
	For conditional Pscell change, it is different from CHO as Pcell is connected. Such early notification may be beneficial for Pscel change performance.

	CATT
	Yes
	This applies to CPAC configuration is received over SRB1 specially with procedure involving the MN.

	Interdigital
	Yes
	We think this is beneficial to assist the MN to start data forwarding to the target PSCell.

	Futurewei
	Yes.
	This will assist the earlier data forwarding to the target SN. It can also help the MN stop sending data to the source SN and manage the data buffered at the source SN.

	Qualcomm
	Yes
	

	DOCOMO
	Addition: Yes
Change: No
	For change, it should be aligned to CHO

	Intel
	No
	It is related to whether we allow MN involved SN change. If not, then it is not that urgent. In addition, candidate SN itself can also inform this to MN as what we agreed for CHO. 

	Apple
	Yes
	RRCReconfigurationcomplete message is fine.

	Xiaomi
	Yes when MN is involved
	If MN is not involved, no need to inform MN the CPAC execution.

	CMCC
	Yes 
	Different from CHO, in CPAC MCG SRB is always actived, therefore it is better to inform MN CPAC execution for data forwarding better MN and target SN.

	Samsung 
	Yes 
	We think this indication is ReconfigurationComplete msg to the MN. This complete msg confirming reconfiguration to concerned target. And is necessary for identifying the candidate for which conditional SN change is performed. By following the existing DC inter-node procedure, SN reconfiguration complete message needs to be sent to the target SN. In this case, the message used by UE to determine the node to forward embedded message if multiple T-SN supported.

	ZTE
	Yes 
	We see the benefit for data forwarding in case of conditional PSCell change with MN involvement.

	
	
	



Summary Q9: Companies are requested to comment on whether the MN should be informed of CPAC execution by the UE. 17 out of 20 supported to inform of the CPAC execution directly to  the MN by the UE in scenario where the MN is involved in CPAC configuration. 1 company indicated that the SN should inform the MN about the CPAC execution,. Another company questioned that indicated that, necessity of supporting CPAC procedure involving the MN. 

Proposal 9: the MN is informed of CPAC execution by the UE.

If indication to the MN CPAC execution is agreeable, the next question is how and when to inform the MN. In one option the RRCReconfigurationComplete can be reused to inform the MN of CPAC execution. However this means that the UE will send RRCReconfigurationComplete to the MN twice – Once for the reception of the reconfiguration with the CPAC configuration, and once to acknowledge the execution of the CPAC. Other option is to use a new RRC message to inform the MN of the execution of CPAC. The message should include the target PSCell identification.  
There are two options for when to send an indication to the MN informing of the CPAC execution.
Option 1: upon the execution condition is met. At the start of the CPAC execution
Option 2: upon the completion of CPAC procedure. This is similar to the conventional PSCell addition/change where the UE sends RRCReconfigurationComplete message to the MN at the completion of PSCell addition/change.  
Option 2 makes the MN aware of the PSCell addition/change completion to understand if the PDCP anchoring point is changed. And option 2 is what is used in the conventional PSCell addition/change to enable the appropriate protocol establishment. Option 1, on the other hand assist the data forwarding operation. However, early data forwarding has been introduced for the CHO and the same mechanism can also be reused for CPAC. 
Question 10: Companies are requested to comment on
A.  Use of RRCReconfigurationComplete message to inform the MN of the execution of CPAC.
B.  When to inform the MN of the execution of CPAC: option 1: upon meeting the execution condition, option 2: upon completion of the CPAC procedure.
	Company name
	A-> Yes/No
	B-> Option1/option2
	Comments

	OPPO
	Yes
	Option 1
	We think option 1 is what is used in the conventional PSCell addition/change, according to TS37.340, i.e. RRCReconfigurationComplete message is sent before RACH to the target PSCell.

	Nokia, Nokia Shanghai Bell
	Yes (but see answer)
	Both (see answer)
	Option 2 is supported unless something is specified otherwise: UE sends the RRCReconfigurationComplete upon completion of the PSCell access. Hence, both A and B depend on what is done for Option 1 and which message is used for it.
We see option 1 necessary for network to be informed of the CPAC start, but also think option 2 is still needed to complete the RRC procedure started via CPAC.
Hence, we think both option 1 and option 2 are needed, but they could be in different messages (e.g. option 1 could be MeasurementReport and option 2 could be RRCReconfigurationComplete).

	NEC
	No
	Option 1
	A: RRCReconfigurationComplete message to the MN should be sent upon reception (and confirmation) of the MN RRCReconfiguration message including the CPAC configuration.
B: Option 1 is more aligned with normal (without condition) cases in terms of the timing of the indication. E.g., in normal PSCell addition, the MN considers, upon reception of RRCReconfigurationComplete, that the UE initiates the PSCell addition procedure. 

	Spreadtrum
	Yes
	Option 1
	It is beneficial to data split for split bearer. Once the MN knows CPAC execution, MN can stop data split to SN for split bearer.

	Ericsson
	Yes, except if SRB3 (if supported)
	Option 2
	

	LG
	
	
	Not required since the network eventually knows the execution by RACH procedure.

	Huawei, HiSilicon
	Yes
	Option 2
	

	CATT
	
	Option 1
	We don’t have strong opinion on whether to reuse the RRCReconfigurationComplete message or a new message. In any case, the message should convey index of the target SN which the UE is accessing.


	Interdigital
	No
	Option 1
	The main motivation of this is support of early data forwarding.  Option 1 would therefore be better to support this.  Given the message needs to include information of the target, we think a new message may be more appropriate (rather than adding this information to the complete message).  This also avoids sending complete message twice, since the complete is already being used to confirm reception of the CPAC command.

	Futurewei
	No
	Option 1
	The UE should notify the MN upon the triggering of execution condition. At the completion of target SN access is a bit late. The notification message can be a new message since the access is not completed yet. After the UE received the CPAC RRC reconfiguration message, it responds to MN a CPAC reconfigurationACK message which does not serve as the conventional RRCReconfigurationComplete message as the legacy SN addition since at this moment it is still uncertain which candidate will be the target. The RRCReconfigurationComplete can be sent to the target SN as message 3 upon successfully access to the target PSCell. The data availability is really of concern for service delay  early data forwarding would be beneficial.

	Qualcomm
	No
	Option 2
	The RRC Complete will be sent when the original message with the trigger and execution conditions are received. Resending it with different content is not a good design. An ACK type message with the target cell ID is sufficient. A new message or MAC CE can be used. It should only be sent after successful completion of the procedure; otherwise, it will create false alarms at the MN.

	DOCOMO
	Not strong view
	No need to define
	Current specification i.e. TS 37.340 says that The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined.

	Apple
	Yes
	Option 1
	Agree with Oppo.

	Xiaomi
	Yes
	Option 2
	The early data forwarding is not critical in CPAC. Option 1may bring additional overhead, if the CPAC is executed but ends in failure.

	CMCC
	Yes
	
	Share the similar view with Nokia, and Option 1 has the advantage of early data forwarding.

	Samsung 
	Yes 
	Option 1
	It is bit different understanding with us that sending indication to the MN informing CPAC execution upon completion of CPAC procedure is the conventional pscell addition/change. In conventional one, UE sends RRCreconfigurationComplete msg just after receiving reconfig msg from MN, and if there is no problem to apply that. MN can then release the old SN, and send reconfig complete msg to the target SN. Random access is done in parallel with sending reconfiguration complete msg to the MN. So, final recognition of conventional pscell change at the target SN is based on the RACH complete and reception of reconfiguration complete msg received from MN together. 
Here if option 2 completion means RACH completion, then this is different with the conventional one. Rather option 1 is matching with the conventional one. CPAC execution indication also means Reconfiguration complete (i.e., compliance checked to the selected target pscell), and rach is done in parallel. So finally the target pscell will know the received reconfiguration complete msg (from MN) and RACH completion in the air. 

	ZTE
	
	Option 2
	If MN is involved, the RRC reconfiguration message in the CPAC container will be generated by MN, and the complete message should be sent to MN as well.
If MN is not involved, the MN can be informed by the SN from X2/Xn message after the completion of the CPAC procedure.

	
	
	
	



Summary Q10: the use of RRCReconfigurationComplete message to inform the MN of the execution of CPAC and when to inform the MN of the CPAC execution were discussed in Q10. 11 companies supported to reuse RRCReconfigurationComplete message to convey the MN of CPAC execution by the UE.  4 companies would like to use  a new message. In any case, the message should convey index of the target SN which the UE is accessing. 
8 companies supported the option 1which is the UE informs the MN of CPAC execution upon meeting the execution condition. 6 companies supported to option 2(upon completion of the CPAC procedure). One company pointed out that option 1 is used in the conventional PSCell addition/change, ie. The RRCReconfigurationComplete can be sent before the RA procedure.
[Use of RRCReconfig support: CMCC, Xiaomi, Apple, Huawei, HiSilicon, Ericsson, Spreadtrum, Nokia, Nokia Shanghai Bell. OPPO, 
When to inform the MN
Option 1(upon meeting the execution condition,): Apple, Futurewei, Interdigital, CATT, Spreadtrum, OPPO, NEC
Option 2( upon completion of the CPAC procedure): Huawei, HiSilicon, Ericsson, Xiaomi,
Both options: Nokia, Nokia Shanghai Bell, CMCC]
Proposal 10:  RRCReconfigurationComplete message is used to inform the MN of the execution of CPAC.
Proposal  11: it is requested to discuss further the following options. When to inform the MN of the execution of CPAC: option 1: upon meeting the execution condition, option 2: upon completion of the CPAC procedure.

2.1.3 Open issue on release of conditional PSCell configuration
It was agreed that all CHO candidate cells are released after successful handover completion.
2	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.

For conditional SN addition, the MN configures the candidate SN cells. After completion of conditional SN addition, the candidate cell configuration provided by the MN for SN addition is no longer useful considering that a single SN is active at a time. Note that the execution condition is provided based on the measurement configured by the MN. The configuration provided by the MN for conditional SN addition, cannot be used for conditional SN change. Therefore, it is logical for the UE to release the conditional SN addition configuration upon successful SN addition. The MN can provide the conditional SN change configuration after the successful SN addition.
For SN change, the candidate SN configuration is derived relative to the current source SN configuration. As the current source SN is changed after SN change, we think the candidate SN configuration can also be released upon the successful SN change. 
However in [20], it was argued that the conditional PSCell change configuration can be maintained after successful completion of the PSCell change, considering that the UE continues operating with MN during an MR-DC procedure.  The UE reconfigures/releases conditional PSCell configuration based on the indication from the MN, unless UE loses the MN and in that case, the UE performs RRC Re-establishment. 
Thus there are two options for releasing/maintaining CPAC configuration after successful CPAC procedure.
Option 1: Once the CPAC procedure is executed successfully, the UE releases all CPAC configuration stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.
Option 2: the UE does not release the CPAC configuration and continues monitoring the execution criteria, even after successful completion of CPAC procedure. The UE reconfigures/releases CPAC configuration based on the indication from the MN.

Question 11: companies are requested to comment on which option to be used for release of CPAC configuration upon the successful completion of the CPAC procedure.
	Company name
	Option
	Comments

	OPPO
	Option 1
	Option 1 is the simplest. Network can configure new CPAC configurations at a later time whenever it wants.

	Nokia, Nokia Shanghai Bell
	Option 1
	Option 1 is the simplest choice and avoids any issues with e.g. delta configuration that are still being discussed even for CHO.

	NEC
	Option 1
	There is no strong need or good justification to have the different approach from the CHO.

	Spreadtrum
	Option 1
	Option 1 is the simplest.

	Ericsson
	Option 1
	Simpler solution that does not require complicated rules in RRC or inter-node coordination schemes. We should stick to it in Rel-16.

	LG
	Option2
	If there is no resource problem between target SN(s), it would be better to keep the conditional PSCell configuration to maintain high throughput. We think candidate target cells would not much different between the case of addition and change. The network may configure together at once.

	Huawei, HiSilicon
	Option 1
	We do not see much benefits for  option 2.

	CATT
	Option 1
	Agree with above company comments that a simple solution is sufficient.

	Interdigital
	Option 1
	We should be consistent with what was agreed for CHO in this case.

	Futurewei
	Option 1
	Maintaining the old configurations can make the operations more complicated. After a successful CPAC, both the MN and UE need to remember the old configurations and for a new CPAC, need to deal with the new candidates, reused old candidates and not reused old candidates. The benefit is only a bit of overhead saving.

	Qualcomm
	Option 1
	Even though Option 2 can work from RRC point of view (which was the main problem for CHO), it is simpler to prevent triggering a new SN change upon completion of a a previous one and thus start anew.

	DOCOMO
	Option 1
	

	Intel 
	Option 1
	

	Apple
	Option 1
	We should keep the CPAC feature as simple as possible.

	Xiaomi
	Option 1
	

	CMCC
	Option1
	

	Samsung 
	Opt 1
	We agree UE performs the release upon any synchronous SCG reconfig with security refresh

	ZTE
	Option 1
	Option 1 is the simplest. 

	
	
	



Summary Q11: companies are requested to comment on which option to be used for release of CPAC configuration upon the successful completion of the CPAC procedure. All companies except one supported Option 1: Once the CPAC procedure is executed successfully, the UE releases all CPAC configuration stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.

Proposal 12: : Once the CPAC procedure is executed successfully, the UE releases all CPAC configuration stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.


2.1.4 Open issues on RLF/SN change failure handling
In the last meeting, the working assumption for failure handling of CHO was agreed.

Agreements
1.	Confirm the working assumption as an optional feature:
At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.
FFS on how to capture it in specification;
If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.

For SCG, the SCG failure information procedure is used to inform the MN of SCG failure due to S-RLF, reconfiguration with sync failure, SCG configuration failure and integrity check failure. The UE suspends SCG transmission, resets SCG MAC and stops T304 if running, when SCG failure occurs. The MN takes action upon reception of the SCG failure information. The SCG failure information procedure can also be used upon failure of CPAC execution. If the CPAC procedure failed, the UE informs the network of the failure case. The network may take some action, if required. Otherwise, when the CPAC criteria are met again, the UE performs the CPAC procedure accordingly. 
Question 12: Do companies agree that the SCG failure information procedure can be used for CPAC procedure failure (due to RLF or T304-like timer expiry)?
	Company name
	Yes/No
	Comments

	OPPO
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	Reusing SCG failure information seems sensible since CPAC failure would also mean SCG failure. The details can be discussed when doing Stage-3 CR and we would like to stick to existing procedures as much as possible.

	NEC
	Yes
	

	Spreadtrum
	Yes
	

	Ericsson
	Yes
	We agree to reuse the SCG failure procedure/report to indicate that CPAC failure to the network.

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CATT
	Yes 
	

	Interdigital
	Yes
	Informing the MN of a failed CPAC would be consistent with informing the MN that CPAC is initiated.

	Futurewei
	Yes with comments and addition
	Part of the existing mechanism can be reused. But modifications are required to adopt the multiple candidate cells for CPAC. Upon the UE determined access failure to the target SN, the UE should report to MN and resume the triggering condition evaluation for other candidate target SN(s) immediately. If there is another candidate SN meets the execution triggering condition, the UE select this candidate SN as the new target SN and apply the stored configurations of this SN to the low layer and perform the access to the new target SN.

	Qualcomm
	Yes
	

	DOCOMO
	Yes
	

	Intel
	
	Does that mean, we do not support the CHO agreements, i.e. upon selected cell is CHO, then UE attempts CHO?
[Rapporteur] this means that the network may have opportunity to take some action based the information provided by the UE. From the UE point of view, the UE performs the CPAC procedure accordingly when the CPAC criteria are met again. 


	Apple
	Yes
	

	Xiaomi
	Yes
	

	CMCC
	Yes
	

	Samsung 
	yes
	

	ZTE
	Yes 
	

	
	
	



Summary Q12: all companies except 1 (19/20) agreed that the SCG failure information procedure can be used for CPAC procedure failure (due to RLF or T304-like timer expiry).
Proposal 13: the SCG failure information procedure can be used for CPAC procedure failure (due to RLF or T304-like timer expiry).

The next question is how to handle RLF on PCell, if it occurs while executing the conditional PSCell change procedure. Note that RAN2 has agreed to introduce fast MCG recovery where the MCG failure information is sent to the network via SCG. If the UE finds that radio link failure happens in a PCell, does the UE continue the ongoing PSCell change? There are two options for a UE to deal with this situation:
Option 1: the UE continues the ongoing CPAC procedure if the UE supports fast MCG recovery, after the UE accesses the target PSCell, it sends MCG failure indication to the network via the target PSCell.
Option 2: the UE stops the ongoing CPAC procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.
Question 13: companies are requested to comment on which option to support in case of RLF on PCell during the execution of CPAC.
	Company name
	Yes/No
	Comments

	OPPO
	Option 2
	We should keep CPAC procedure simple and not rely on a feature which is being developped in another WI.

	Nokia, Nokia Shanghai Bell
	Option 2
	Fast MCG recovery can be considered in Rel-17 if seen needed – there isn’t time to complete everything in Rel-16.

	NEC
	Option 2
	Given the ongoing CPAC procedure may also fail, it will be better to go for RRC reestablishment directly to avoid undesirable situation. 

	Spreadtrum
	Option 1
	It is beneficial to reduce data interruption.

	Ericsson
	Option 2
	The UE only triggers the MCG recovery if a PSCell change is not ongoing (i.e. timer T304 is not running). If the timer T304 is running, the UE will instead trigger MCG RLF and reestablishment.
For CPAC, when triggering the CPAC, the UE will act as if it just received the PSCell add/change configuration.

	LG
	Option 2
	Option 1 may be helpful but it has been being developed. Maybe we can discuss it again in the next release.

	Huawei, HiSilicon
	Option 2
	We share the same view as OPPO.

	CATT
	Option 2
	We also agree to keep CPAC procedure simple. 

	Interdigital
	Option 1
	We see some benefits in avoiding a full re-establishment procedure.  We think a failed CPAC is a corner case and in most cases the UE can send the MCGFailure message without the reestablishment.  

	Futurewei
	Option 1
	The UE should simply take the advantage of fast MCG recovery which is already agreed to minimize the chance of RLF.

	Qualcomm
	Depends 
	Option 1 is better for addition since the UE does not have an SN connection when MCG failure happens. Option 2 can work for change since it is no different than the UE is going through a reconfiguration w/ sync at SN in which case MCG recovery is allowed in Rel-16.

	DOCOMO
	Option2
	Same as OPPO and Nokia. We should focus on minimal functionality to complete the specification in Rel.16

	Intel
	Option 2
	

	Apple
	Option 2
	

	Xiaomi
	Option 2
	 

	CMCC
	Option 2
	

	Samsung 
	Option 2
	

	ZTE
	Option 2
	

	
	
	



Summary Q13: companies are requested to comment on which option to support in case of RLF on PCell during the execution of CPAC. 16 companies supported option 2 while 3 companies supported option 1. 
Option 1: the UE continues the ongoing CPAC procedure if the UE supports fast MCG recovery, after the UE accesses the target PSCell, it sends MCG failure indication to the network via the target PSCell.
Option 2: the UE stops the ongoing CPAC procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.

Proposal 14: the UE stops the ongoing CPAC procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.

2.1.5 Open issues on reception of RRC messages during CPAC 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 conditional PSCell change. However, the UE can receive RRC configuration (which may modify the CPAC configuration) from the MN while executing the CPAC procedure. So the UE shall continue to receive and process RRC reconfiguration from the PCell while executing the CPAC procedure.
The MN may send RRC signalling to the UE during this period. The MN may send a PCell change command to the UE, and the UE needs to obey this command and to perform PCell change immediately. It is not appropriate to continue the ongoing PSCell as change of PCell may affect the target PSCells configuration. Note that the security keys for the SN is derived based on the PCell keys. 
Besides, MN may send a PSCell change command including modification to CPAC configuration or a PSCell release to the UE. The UE needs to stop the ongoing CPAC execution and to follow the MN command.
Question 14: companies are requested to comment on the following behaviours.
A: while executing CPAC procedure, the UE continues to receive and process RRC reconfiguration from the MN.
B: if received during the CPAC execution, the UE stops the ongoing CPAC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
4). CPAC modification impacting the target (executing) PSCell.

	Company name
	A-> agree/disagree
	B-> agree/disagree
	Comments

	OPPO
	Agree
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	At least 1-3)
	For A, since RRC is controlled by PCell (which isn’t changed by CPAC), UE continues RRC reconfigurations via PCell.
For B, we assume at least 1-3) should cause UE to abort CPAC since they change or release the PCell or PSCell. 4) is an optimization for a corner case that need not be handled by special UE behaviour.

	NEC
	Agree
	Agree for 1), 3)
	We are wondering if 2) and 4) are simply agreeable?  For example, until when or which point of the CPAC procedure, the UE has to stop the ongoing one? 
There may be a case where the UE sent the RA preamble, the preamble transmission has been actually successful, and the RAR is to be sent. Even in this case, if the UE receives 2) or 4), the UE stops monitoring the RAR? We think such situation will not happen frequently and thus it can be left to UE implementation. One alternative approach for SRB3-based (if agreed) intra-SN PSCell change may be that if the SN configures the CPAC via SRB3, any following message related to the CPAC configuration as well as the legacy PSCell change configuration which overrides the CPAC should be also sent via SRB3.

	Spreadtrum
	Agree
	At least 1-3)
	If we agree that UE informs MN of CPAC execution in Q9, MN may not modify CPAC configuration after MN knows the notification.

	Ericssn
	Agree
	Disagree
	This topic was discussed for CHO because the UE leaves the source upon applying the stored RRCReconfiguration including reconfigurationWithSync. Hence, the only relevant case in CPAC in our view is the Conditional PSCell change, otherwise this is just like legacy. But even in that case, the processing of the message makes the UE leave the source, and UE is not required to process further messages from source if any, in the same way the network could in theory send a message after a HO command. As is currently for legacy PSCell add/change procedure, the UE can receive an RRC message while it is processing a previous RRC message. The UE will finalize the processing of this message before it starts processing the new message.


	LG
	Agree
	Agree except 4
	For 4, since the UE wouldn’t let the source PSCell active when executing the conditional PSCell change, the CPAC modification cannot reach to the UE.
Namely, for 1 to 3, MN can initiates the procedure then the UE should follows the MN’s command. But for 4, SN only initiates then the UE cannot receive the command while executing CAPC procedure.

	Huawei, HiSilicon
	Agree
	Agree
	

	CATT
	Agree
	Agree at least for 1-3
	4) we are open to further discussed. 

	Interdigital
	Agree
	Agree for 1-3
	We think 4 may be a corner case and may not need to be considered specifically (the UE can continue the ongoing CPAC procedure.

	Futurewei
	Agreed 
	Agreed with exceptions
	There are exceptions:
On B/2), if the PSCell change is to request switch to the CPAC target of on-going execution, the UE does not stop.  
On B/3), for inter-SN, CPAC early release of the original SN is a normal operation. It should not interrupt on going CPAC operation.

	Qualcomm
	Agree
	Disagree
	The decoding of the message will take processing time and the CPAC may get completed during this time. Therefore, the only way to support these options in all cases and testable way is for the UE to stop CPAC as soon as an RRC message is received. This is not desirable.

	DOCOMO
	Partly agree but see the comment.
	disagree
	First, we clarify the definition of executing CPAC procedure(or command). In my understanding, it means from the time when the UE starts synchronization with target PSCell) same as CHO. And I think the end of the CPAC execution means that the end of path update procedure. In this term, the UE can continues to receive but should process RRC reconfiguration from the MN after finishing the CPAC execution. Because ending process one by one leads to simplification of the specification.

	Intel
	Agree
	At least 1-3
	Agree with Nokia

	Apple
	Agree
	1-3
	Agree with Nokia that 4) is a corner case.

	Xiaomi
	Agree
	1, 2, 3
	Agree with Nokia

	CMCC
	Agree
	Agree
	

	Samsung 
	agree
	1,2,3
	

	ZTE
	Agree
	Disagree
	Once CPAC is executed, we think the only thing 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, which will reset MAC, or by SCG release). No extra text is needed for such cases.



Summary Q14: all companies agreed that the UE continues to receive and process RRC reconfiguration from the MN, while executing CPAC procedure. Most companies (16 out of 20) agreed that if received during the CPAC execution, the UE stops the ongoing CPAC procedure if the UE receives 1). PCell change 2). Conventional PSCell change  3). SCG release. One company pointed out that exception to the above in a couple of scenarios. 


Proposal 15: while executing CPAC procedure, the UE continues to receive and process RRC reconfiguration from the MN.
B: if received during the CPAC execution, the UE stops the ongoing CPAC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 


2.1.6 Open issues on coexistence of conditional PCell change and conditional PSCell change
Coexistence of CHO and conditional PSCell change was discussed in a number of contributions submitted to the last meeting [5, 6, 9, 11, 19].
First we need to discuss whether simultaneous CHO and conditional PSCell change should be supported or not. One could argue that robustness is essential for both PCell HO and PSCell change. The need to apply conditional handling of PCell does not rule out the need for conditional handling of PSCell, as one is related to mobility robustness and the other is related to reducing latency of DC setup. From the UE point of view both CHO and CPAC are just RRCReconfiguration messages associated with a condition. For these reasons, it should be possible to support configuration of both CHO and CPAC for a UE at a given time. 
On the other hand, if simultaneous CHO and CPAC is supported, the UE should evaluate PCell execution condition and PSCell execution condition at the same time, which may increase UE processing complexity. Besides, the candidate PCell and candidate PSCell may not always have X2/Xn interface to support MR-DC for the UE. The actual network deployment would restrict the UE to select the appropriate target PCell/PSCell to continue the current MR-DC. Therefore an argument can be made against the support of PCell and PSCell conditional change simultaneously. It is the network responsibility to ensure only one conditional change in either the PCell or in the PSCell is configured.

There are two opposite views of the support of CHO and CPAC configuration simultaneously.
Option 1: support of CHO and CPAC simultaneously. The network can configure both CHO and CPAC at the same time.
Option 2: do not support CHO and CPAC configuration simultaneously. It is the network’s responsibility to ensure only one conditional change in either the PCell or PSCell is configured.

Question 15: companies are requested to comment on support of configuration for CHO and CPAC simultaneously.
Option 1: support CHO and CPAC configurations simultaneously. The network can configure both CHO and CPAC at the same time.
Option 2: do not support CHO and CPAC configuration simultaneously. It is the network’s responsibility to ensure only one conditional change in either the PCell or the PSCell is configured.
Option 3:?


	Company name
	Option 1/option 2
	Comments

	OPPO
	Option 1
	Being able to configure only one of CHO and CPAC will definitely lose the benefit of the other. In many cases, it is not predictable which one will happen first in the UE side, which makes it even more difficult for the network to choose which one to configure, if they cannot be configured simultaneously. For the benefits of mobility robustness and reducing latency of DC setup, we should allow the freedom for NW to configure both at the same time.

	Nokia, Nokia Shanghai Bell
	Option 2
	We should go for the simplest option in Rel-16 and consider optimizations only in later releases if seen needed.

	NEC
	Option 1
	Not supporting simultaneous configuration for CHO and CPAC will be too restrictive and loose expected gains.  On the other hand, the UE behaviour under simultaneous configurations should be simple enough (as to be discussed in Q16).

	Spreadtrum
	Option 2
	It is simple.

	Ericsson
	Option 1
	We see no reason not to support these, as long as we keep the related procedure rather simpler e.g. delete CPAC upon CHO execution, no complicated delta signalling, etc.
A related discussion is if the UE supports MR-DC at the same time it supports CHO. And, the handling of MR-DC/SN related configurations upon CHO execution.

	LG
	Option 1
	We see the benefit of supporting simultaneous configuration of conditional PCell HO and conditional SN addition/change. In addition, supporting conditional SCell addition as part of conditional SN addition seems also beneficial. This requires that, for conditional addition, the CAPC configuration includes SCell addition condition, and after executing CAPC, the UE indicates the listed added SCells to the added SN.

	Huawei, HiSilicon
	Option 2
	If CHO and CPAC are configured simultaneously and both execution conditions are met, in our understanding it will anyway initiate CHO as indicated in Q16 (i.e., no parallel CHO and CPAC), then the configuration of CHO and CPAC simultaneously is not needed. Also, it helps to reduce UE complexity.

	CATT
	Option 2
	Option 1 would bring further specification complexity. Therefore, we  support option 2 in Rel-16.

	Interdigital
	Option 1
	We think both can be considered as there can be very little interaction between the procedures and the signalling.  At a minimum, we would need to support the scenarios in the next question.

	Futurewei
	Option 2
	Option 1 introduces more complexity and the benefit should be further studied.

	Qualcomm
	Option 2
	Even though some rules can be used not to overcomplicate this, e.g. CPAC is not evaluated while CHO execution is ongoing, there will still be implementation and testing complexity.

	DOCOMO
	Option1 but
	If we support Option1, we have to consider following three cases. 
Case1: the UE receives the CHO command and the CPAC command with same message i.e.RRCReconfiguration message to UE. 
Under my understanding, Option2 is better since CPAC unlikely to be executed by executing CHO. 
Case2: UE receives CPAC command after getting CHO command and before CHO execution 
Case3: UE receives CHO command after getting CPAC command and before CPAC execution. 
Under the case1 and case2, UE should not receive CPAC command since CHO command should be prioritized to maintain the mobility. 
Under the case3, UE should receive CHO command since CHO command should be prioritized to maintain the mobility. 
So we should consider only case3.

	Intel
	Option 2
	

	Apple
	Option 2
	We should keep the feature as simple as possible in Rel-16.

	Xiaomi
	Option 2
	CHO and CPAC should not be configured simultaneously. CPAC should only be configured when PCell is not expected to change.

	CMCC
	
	We don’t have a strong view on this question.

	Samsung 
	Option 2
	We have no time to make any complicated and unnecessarily complex behavior.

	ZTE
	FFS
	It should be clarified first that whether the RRC reconfiguration message included in CHO container can include new SCG configuration in target side.
For option 2, since the CPAC can be transparent to MN in case of PSCell change without MN involved, it should be clarified whether the option 2 means all the CAPC shall be MN involved?

	
	
	



Summary Q15: companies are requested to comment on support of configuration for CHO and CPAC simultaneously. Simultaneous CHO and CPAC configuration was supported by 6 companies while 12 companies supported against simultaneous CHO and CPAC configuration.


Proposal 16: do not support CHO and CPAC configuration simultaneously. It is the network’s responsibility to ensure only one conditional change in either the PCell or the PSCell is configured.

If configuration of both conditional handover and CPAC are supported, the UE may have to monitor the trigger conditions associated with both candidate PCell and PSCell at the same time. From a UE capability point of view this may not be very different from monitoring trigger conditions associated with multiple candidates for conditional handover or conditional PSCell change separately.
However if simultaneous configuration of CHO and CPAC is supported, the UE behaviour related to handling of overlapping procedures needs to be clarified. Since the conditional PSCell configuration may no longer be valid, when a new PCell configuration is applied, CHO procedure should be prioritized. When the trigger conditions for both CHO and CPAC are satisfied at the same time, the UE should prioritize CHO. In the case where the trigger condition associated with CHO is satisfied while execution of CPAC is ongoing, the UE shall abort the CPAC procedure and start execution of CHO. 
Question 16: companies are requested to comment on 
A. If configured simultaneously, the UE monitors trigger conditions associated with both CHO and CPAC. 
B. The UE prioritizes CHO over CPAC when the trigger conditions are satisfied simultaneously. 
C. The UE aborts any ongoing CPAC when the trigger condition for CHO is satisfied.


	Company name
	Agree/disagree
	Comments

	OPPO
	Agree
	In general, PCell-related procedure should be of higher priority than PSCell-related one.

	Nokia, Nokia Shanghai Bell
	See Q15
	We think CHO always takes precedence as it concerns PCell change. If UE triggers CHO or receives HO command from PCell, it will abort CPAC procedure and act according to the PCell procedure.

	NEC
	Agree
	

	Spreadtrum
	
	UE needs to prioritize CHO if both CHO and CPAC are configured.

	Ericsson
	A
	The UE monitors conditions in the same way it would perform measurements, so if we introduce something like that it should be for measurements (e.g. measObject, measId).

	LG
	C
	

	Huawei, HiSilicon
	
	See our comments to Q15

	CATT
	
	We supports not having CHO and CPAC configured simultaneously in Rel-16

	Interdigital
	Agree
	If the UE monitors conditions related to both CHO and CPAC, the UE behaviour associated with cases where the trigger conditions happen simultaneously and when CHO is triggered after CPAC is started should be defined.  B and C are the simplest UE behaviour for these cases.

	Futurewei
	
	We do not support simultaneous CHO and CPAC configurations. If CHO always takes priority, why does the network need to send CPAC together. If joint work is considered, a lot of complexity will be introduced.

	Qualcomm
	C
	If supported, this is the simplest way.

	DOCOMO
	Partly agree
	For A, I don’t agree it since CPAC procedure could be suspended by executing CHO execution while consuming power to evaluate CPAC condition. 
If B happens, I agree. 
For C, if ongoing CPAC means from the time when the UE starts synchronization with target PSCell, CHO should not be executed even if the trigger condition for CHO is satisfied. If ongoing CPAC means to the time when the UE starts synchronization with target PSCell, I agree it.

	Intel
	See Q15
	

	Apple
	As in Q15
	

	CMCC
	Agree 
	Agree if simultaneous CHO and CPAC configuration is supported.

	Samsung 
	As in Q15
	

	ZTE
	Agree with A&B
	For C,  how to understand the “aborts any ongoing CPAC”? Does it mean the UE needs to rollback to old SCG configuration? Besides, if SCG configuration can be included in the RRC reconfiguration message in CHO container, how to understand the delta configuration of SCG in case CPAC is executing or has been executed?
For simplicity, we propose to follow the following rules as well:
Once CHO is triggered, the UE discard all the stored CPAC container.
Once CPAC is triggered, the UE discard all the stored CHO container.

	
	
	



Summary Q16: this discussion depends on the support of simultaneous CHO and CPAC configuration. It can be concluded with Q15 that not much support for simultaneous CHO and CPAC configuration.


2.1.7 Open issues on security key derivation

 [16] discusses handling of security key derivation for CPAC.
In conventional PSCell addition/change, the secondary key (S-KgNB) is derived or updated upon the reception of sk-Counter at UE as per TS 38.331:
· [bookmark: _Hlk20671600]“2>	upon reception of sk-Counter as specified in TS 36.331 :
3>	update the S-KgNB key based on the KeNB key and using the received sk-Counter value, as specified in TS 33.401  for EN-DC, or TS 33.501  for NGEN-DC;” or
· “2>	if the sk-Counter is included in the RRCReconfiguration message or in RRCResume message (UE is in NE-DC, or NR-DC, or is configured with SN terminated bearer(s)):
3>	derive or update the secondary key (S-KgNB or S-KeNB) based on the KgNB key and using the received sk-Counter value, as specified in TS 33.501 ;” for NR-DC or NE-DC.
[bookmark: Observation1][bookmark: _Hlk20672895][bookmark: _Hlk20673055]It can be observed that receiving the sk-Counter in the RRCReconfiguration/RRCConnectionReconfiguration message will trigger the UE to derive or update the secondary key (S-KgNB) in a conventional PSCell addition/change. However, with CPAC, the UE may not immediately perform PSCell addition/change after receiving RRCReconfiguration/RRCConnectionReconfiguration message with the sk-Counter. The CPAC may occur at a later time when the configured condition is met. And a CPAC may never happen if the CPAC is modified, ie. change to another candidate PSCell, or a network command to the UE to perform conventional PSCell addition/change. 
[bookmark: Proposal1][bookmark: _Hlk20674402]Therefore, receiving the sk-Counter in a RRCReconfiguration/RRCConnectionReconfiguration message for CPAC should not trigger the derivation and update of the secondary key (S-KgNB). The derivation and update of the secondary key (S-KgNB ) should be done when CPAC is executed. 
Question 17:  Do companies agree that the derivation and update of the secondary key (S-KgNB) should be performed when CPAC is executed, not upon the reception of the CPAC configuration. 


	Company name
	Agree/disagree
	Comments

	OPPO
	Agree 
	If derivation and update of the secondary key (S-KgNB) is done upon reception of the CPAC configuration, S-KgNB might need to be updated multiple times for the case of multiple candidate PSCells.

	Nokia, Nokia Shanghai Bell
	Agree
	UE needs the key at CPAC execution and RRC procedural text would state that.

	NEC
	Agree
	

	Spreadtrum
	Agree
	

	Ericsson
	Agree
	The execution of the CPAC configuration is performed at the triggering of the condition, i.e. any procedure should only be executed then.

	LG
	Agree
	

	Huawei, HiSilicon
	Agree
	

	CATT
	Agree
	

	Interdigital
	Agree
	

	Futurewei
	Agreed.
	

	Qualcomm
	Agree
	

	DOCOMO
	Agree
	

	Intel
	Agree
	Should not that be same as CHO?

	Apple
	Agree
	

	Xiaomi
	Agree
	

	CMCC
	Agree
	

	Samsung 
	agree
	

	ZTE
	Agree 
	

	
	
	



Summary Q17: all companies agreed that the derivation and update of the secondary key (S-KgNB) should be performed when CPAC is executed, not upon the reception of the CPAC configuration.
Proposal 17: the derivation and update of the secondary key (S-KgNB) should be performed when CPAC is executed, not upon the reception of the CPAC configuration.

[bookmark: _Hlk20674371]Furthermore, the UE may receive multiple RRCReconfiguration/RRCConnectionReconfiguration messages with sk-Counter for different candidate PSCells before a conditional or conventional PSCell addition/change is executed. As sk-Counter is the “fresh” input to the derivation of the secondary key (S-KgNB), different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells. This can make sure that different PSCells would not have the same secondary key (S-KgNB), and they would have separated security contexts (e.g. different encryption bitstreams and integrity protection checks).
[bookmark: Proposal2]Following the key derivation in the conventional PSCell addition/change procedure, different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells in CPAC.
Question 18:  Do companies agree that different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells in CPAC. 


	Company name
	Agree/disagree
	Comments

	OPPO
	Agree
	Similar to CHO.

	Nokia, Nokia Shanghai Bell
	Up to network
	How the SK-counter is used can be left up to network implementation: UE just follows the configuration. SA3 can be consulted on whether different SK-counters need to be used towards different candidate PSCells. We assume the SA3 answer to previous RAN2 question from SA3 regarding CHO keys can be used also here.

	NEC
	
	it would be good to ask SA3 to confirm.

	Spreadtrum
	Agree
	SA3 can be consulted on whether different SK-counters need to be used towards different candidate PSCells.

	Ericsson
	Agree with comments
	It depends on when the MN provides the candidate SN with the S-KgNB. If this is provided at the CPAC preparation, the sk-Counter must be different for PSCells in different SNs, otherwise the same sk-Counter would be provided to multiple SNs. It also depends on whether the UE releases the CPAC configurations which it didn’t trigger.
For PSCells in the same SN, the same sk-Counter could be provided, since the same S-KgNB would be used (assuming that the UE releases any non-executed CPAC condfiguration).
If the S-KgNB is provided to the SN when the UE executes an CPAC, there is no issue in using the same sk-Counter for all CPAC configurations, e.g. the UE receives a common sk-Counter for all CPAC configurations and only once it has triggered one of them the MN provides the target SN with the S-KgNB.
Although, for simplicity, it is easiest if an sk-Counter is included in every CPAC configuration and it is up to the network to ensure that there is no security issue (i.e. the same sk-Counter value can be provided for multiple PSCells in the same SN).

	LG
	Agree
	

	Huawei, HiSilicon
	
	May need to consult SA3

	CATT
	Up to network
	We think this can be left to the network. SA3 should be consulted on the need of different sk-Counter towards different PSCells.

	Interdigital
	Agree
	

	Futurewei
	Agree
	Can consult SA3.

	Qualcomm
	Agree 
	Can be further confirmed with SA3

	DOCOMO
	Agree
	

	Intel
	Up to network
	

	Apple
	Upon to SA3 
	

	Xiaomi
	Agree
	

	CMCC
	Up to SA3
	

	Samsung 
	
	The SN key is derived from MN key using the sk-counter as freshness parameter. I do not see the need for multiple sk-counter. Anyway the sk-counter is provided by MN. Anyway SA3 can be consulted

	ZTE
	
	It would be good to consult SA3 whether different sk-counter should be used for different candidate PSCells.
Besides, if SA3 confirms this, in case of CPAC with the MN involvement, we think the sk-counter should be included in the RRC reconfiguration message generated by MN, which is encapsulated in the CPAC container.

	
	
	



Summary Q18: it was discussed whether different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells in CPAC. 12 companies commented that SA3 should be consulted.
Proposal 18: send LS to SA3 requesting guidance on whether different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells in CPAC.

2.1.7 Open issues on reference for delta configuration for conditional PSCell addition
In CHO, multiple cells are configured to the UE. The configuration is generated by the potential target cell. Delta signalling is used with reference to the source cell configuration in order to reduce signalling overhead, which is important when configuring multiple candidate cells. 
For conditional PSCell change, there is already a source SN configuration, which can be used by the candidate target SN to generate delta signalling for the target SN configuration. The MN can acquire the source SN configuration prior to the preparation of the target SN. However for conditional SN addition, there is no source SN configuration to be used as reference for delta signalling. The current specification supports the use of MN configuration as reference for generation of SN configuration. However, the MN configuration is significantly different from the expected SN configuration, because of different DRBs and SRBs supported by the MN and SN. 
The signalling overhead may not have been an issue for single SN addition. But when multiple SNs are to be configured for conditional SN addition, the signalling overhead may become significant. The signalling overhead is a function of the number of supported candidate PSCells. If the number of configured candidate PSCell is kept small, we think the use of MN configuration as a reference for delta configuration of the candidate SN is adequate for the conditional SN addition.
Question 19:  Do companies agree that the use of MN configuration as a reference for delta configuration of the candidate SN is adequate for the conditional SN addition. 


	Company name
	Agree/disagree
	Comments

	OPPO
	
	We are not sure if MN configuration can be the reference for delta configuration of the candidate SN, if their configuration set is not completely the same. For the legacy SN addition, perhaps full SN configuration is always used?

	Nokia, Nokia Shanghai Bell
	Partly agree
	To be precise, MN creates the MN RRC message so there is not question about delta here. MN just decides whether to include the target SN configuration and RadioBearerConfig (both of which are OCTET STRINGs).  
Like with CHO, the exact message triggering the CPAC should be a full RRC message.

	NEC
	
	It is not sure how or whether such delta configuration referring to the MN can work well, except for NR-DC. Even for NR-DC, we do not see a strong need..

	Spreadtrum
	
	It can be optimized in future release.

	Ericsson
	Agree
	This is part of reusing CHO solution when it is possible.

	LG
	Disagree
	For intra RAT DC, MN configuration may be the reference for the conditional PSCell addition to reduce signalling overhead.
For inter RAT DC, full SN configuration should be used as the legacy anyway.
As the unified solution and to keep consistency with the current specification, we prefer to use full SN configuration in all scenarios.

	Huawei, HiSilicon
	
	We share similar views as OPPO.

	CATT
	disagree
	We think the use of MN configuration as reference for delta configuration of the target PSCell configuration any way only valid for NR-NR DC. For MR-DC, we think either full configuration should be used for candidate PSCell addition or other solutions should be considered if signalling overhead is identified as an issue. For Rel-16, we think it is better to use full configuration.

	Interdigital
	
	Perhaps this is an optimization that can be considered later.

	Futurewei
	Agreed only for intra-NR 
	The MN can send the current configuration to the candidate SN(s) in SN addition request, the SN(s) will respond with delta configuration.

	Qualcomm
	Disagree
	Creating such dependencies between MCG and SCG will create many complications in both the specification and implementation. Such signalling optimization is not warranted.

	DOCOMO
	
	We need more time to consider it.

	Intel
	
	How can MN to be used for ENDC/NG-ENDC?

	Apple
	No
	We do not quite understand how the MN configuration could be used to generate delta configuration of the candidate SN, especially for multi-RAT DC. Our understanding is the SN configuration is on top of MN configuration, with the total configuration not exceeding UE capability. A full configuration is preferred here.

	Xiaomi
	Agree for NR-DC
	For EN-DC, only full configuration is feasible.

	CMCC
	
	We share similar views as OPPO.

	Samsung 
	disagree
	We think this should be deprioritized. 
It seems unclear that Inter RAT RRC configurations can be used as the reference and the delta configuration each other. Moreover once pscell is added, and given CPAC configuration needs to be updated, then there should be also the way to update. In this case, to be align with CHO case, the update should be done with the formerly given configuration as the basis and the delta. This is the consistent. 

	ZTE
	Disagree 
	The delta configuration of SCG should be made based on the source SCG configuration.

	
	
	



Summary Q19: it was discussed the adequacy of the use of MN configuration as a reference for delta configuration of the candidate SN for the conditional SN addition. There is no much support shown for the above. Some companies shown that the use of MN configuration as delta is feasible only in some scenarios. Some companies shown the opinion that full configuration should be used.
Proposal 19: Discuss whether the full configuration should be used for candidate PSCell configuration in conditional SN addition. 



2.1.8 Open issues on applicability scenarios of CPAC
The agreement from RAN2#107 is that CPAC is supported for any architecture option with NR PSCell. This means that CPAC applies only for EN-DC, NGEN-DC and NR-DC.
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

It is argued in [19] to introduce CPAC also for LTE. Introducing CPAC is beneficial to increase mobility robustness and reduce DC setup latency. These benefits are also valid for LTE PSCell. Therefore [19] proposed to introduce CPAC even for LTE PSCells, which means CPAC will be applicable for all MR-DC deployment scenarios. 
Question 20:  Do companies agree to introduce CPAC even for LTE PSCell such that CPAC will be applicable for all MR-DC deployment scenarios. 

	Company name
	Agree/disagree
	Comments

	OPPO
	
	We don’t have strong view here and are only concerned whether this wouldn’t lead to more standardization work, especially stage-3 LTE.

	Nokia, Nokia Shanghai Bell
	Disagree
	The WID clearly states only NR PScell is supported and this was a conscious decision in RAN#85. Changing the WID scope cannot be done by RAN2 without consulting RAN plenary.

	NEC
	Disagree
	Given there is not much time (TU) available for this function and the WID was revised with clarifications (i.e. only NR PSCell) in the last RAN#85, RAN2 should keep the scope as it is.. 

	Spreadtrum
	
	We need to follow the WID scope.

	Ericsson
	Big no here
	It would be nice to avoid introducing even more stuff in mobility enhancements, we should rather cut and prioritize things.

	LG
	
	Only concern is that we can take enough time to discuss in this release. We slightly prefer to discuss this in the next release.

	Huawei, HiSilicon
	
	It can be further discussed in the next release.

	CATT
	Disagree
	We can prioritise NR PSCell in Rel-16. CPAC support for LTE PSCell can be considered in Rel-17.

	Interdigital
	
	Would be ok to discuss this in future releases.

	Futurewei
	Disagree 
	If the deployment of DC in LTE is in question, there is no need to further enhance the LTE DC with conditional PSCell change/addition.

	Qualcomm
	Disagree
	LTE-DC is of course out of question. We assume the only valid scenario here is NE-DC. This is not an important case from deployment point of view.

	DOCOMO
	disagree
	Same as Nokia. In addition, it is less chance to occur SCG failure with LTE PSCell compared to NR PSCell. So there few advantage to introduce CPAC for LTE PSCell.

	Intel
	Disagree
	

	Apple
	No strong view
	

	Xiaomi
	
	There is no technical problem. Only concern is the extra work load.

	CMCC
	Disagree
	CPAC support for LTE PSCell can be dicussed in Rel-17.

	Samsung 
	Disagree 
	No need to support for LTE PSCell

	ZTE
	Disagree
	Considering the limited time for this function, we see no strong point to change the WID scope.

	
	
	


Summary Q20: all companies agree that not to introduce CPAC for LTE PSCell.

Proposal 20: do not support CPAC for LTE PSCell.

Introduction of CHO is captured in TS 36.300 (for LTE) and in TS 36.300 (for NR). MR-DC procedures and features are captured in TS 37.340. CPAC is applicable to multiple MR-DC deployment scenarios (EN-DC, NGEN-DC and NR-DC). Similar to conventional SN change procedure, conditional PSCell change procedure has two variants, depending on which node initiates the configuration for CPAC. From the deployment scenario point of view, it is logical and simple to introduce CPAC in TS 37.340.
Question 21:  Companies are requested to comment on which stage 2 specification is more suitable for capturing the introduction of CPAC.  

	Company name
	Which TS
	Comments

	OPPO
	TS 37.340
	

	Nokia, Nokia Shanghai Bell
	TS 37.340
	Since this feature concerns MR-DC, TS37.340 is the correct specification.

	NEC
	TS 37.340
	Agree that it is straightforward to capture the CPAC in the stage 2 for MR-DC.

	Spreadtrum
	TS 37.340
	

	Ericsson
	TS 37.340
	

	LG
	TS 37.340
	

	Huawei, HiSilicon
	TS 37.340
	Same place as legacy SN addition, MN/SN initiated SN change/modification procedure.

	CATT
	TS 37.340
	

	Interdigital
	TS 37.340
	

	Futurewei
	TS37.340
	CPAC is in fact a pre-configuration of SN addition or modification. The operations in nature belong to MR-DC.

	Qualcomm
	37.340
	

	DOCOMO
	TS37.340
	

	Intel
	TS37.340
	

	Apple
	TS 37.340
	

	Xiaomi
	TS 37.340
	

	CMCC
	TS 37.340
	

	Samsung 
	TS 37.340
	

	ZTE 
	TS 37.340
	

	
	
	



Summary Q21: all companies agree that the introduction of CPAC shpoudl eb captured in TS 37.340
Proposal 21: introduction of CPAC should be captured in TS 37.340.

2.1.9 Any other open issue


3	Summary
Summary is provided under each discussion point. The following proposals were made based on this email discussion.

Proposal 1: Agree on the following list ( the CHO agreement which are also applied to CPAC with some minor adjustments). 
11. 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).  
12. Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.
13. Support configuration of one or more candidate cells for CPAC;
2. 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.
14. 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.
15.  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
16. 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
17. Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;
0. Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 
0. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. FFS on UE capability.
0. TTT is supported for CPAC execution condition (as per legacy configuration)
18. No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.
19. 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.
20. UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution.

CPAC configuration related proposals
Proposal 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.
Proposal 3: SN decides on the condition for SN-initiated procedures and MN decides on the condition on MN-initiated procedures. For both cases, the deciding entity (MN/SN) indicates the condition to the other involved entities (i.e. MN, source SN and target SN) via X2/Xn inter-node message.
Proposal 4: It is requested to further discuss how to generate the final RRC message to the UE in the SN initiated conditional PSCell change with MN involvement.
Proposal 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).
Proposal 6: Both SRB1 and SRB3 can be used to transmit conditional PSCell change configuration to the UE. 
Proposal 7: CPAC configuration can be modified by the MN, the source SN and the target SN.
Proposal 8: Maximum candidate cells for CPAC should be discussed after finalising the number of candidate cells for CHO.
Proposals on how to inform the MN of CPAC execution:
Proposal 9: The MN is informed of CPAC execution by the UE.
Proposal 10:  RRCReconfigurationComplete message is used to inform the MN of the execution of CPAC.
Proposal 11: It is requested to discuss further the following options. When to inform the MN of the execution of CPAC: option 1: upon meeting the execution condition, option 2: upon completion of the CPAC procedure.
Proposals on other aspects
Proposal 12: : Once the CPAC procedure is executed successfully, the UE releases all CPAC configuration stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.
Proposal 13: The SCG failure information procedure can be used for CPAC procedure failure (due to RLF or T304-like timer expiry).
Proposal 14: The UE stops the ongoing CPAC procedure even if the UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.
Proposal 15: While executing CPAC procedure, the UE continues to receive and process RRC reconfiguration from the MN.
B: If received during the CPAC execution, the UE stops the ongoing CPAC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 

Proposal 16: Do not support CHO and CPAC configuration simultaneously. It is the network’s responsibility to ensure only one conditional change in either the PCell or the PSCell is configured.
Proposal 17: The derivation and update of the secondary key (S-KgNB) should be performed when CPAC is executed, not upon the reception of the CPAC configuration.
Proposal 18: Send LS to SA3 requesting guidance on whther different sk-Counter should be included in RRCReconfiguration/RRCConnectionReconfiguration messages for different candidate PSCells in CPAC.
Proposal 19: Discuss whether the full configuration should be used for candidate PSCell configuration in conditional SN addition. 
Proposal 20: Do not support CPAC for LTE PSCell.
Proposal 21: Introduction of CPAC should be captured in TS 37.340.
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