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1	Introduction
This is to discuss and gather the company views on the open issues of CPC. Open issues to be discussed were listed during the conference call at RAN2109e meeting. 
[Post109e#13][NR MOB] Resolving open issues for CPC (CATT)
	Intended outcome 1: Attempting to resolving remaining open issues for CPC (deadline 08-04-2020).
	Intended outcome 2: Open Issues list with RRC impact (deadline April 1)

There is an intermediate deadline (April 1) for the open issues with RRC impact. All of the open issues discussed here may have RRC impact. Therefore rapporteur kindly requests all companies to provide their views before 1 April.
2	Open issues for discussion
A number of open issues were identified for further discussion in [1].
 S3_14:  discuss whether the UE should stop evaluating the measId associated with the CPC, after sending SCG failure information.
S3_10: The UE shall inform the MN when CPC execution condition is fulfilled and the UE starts executing CPC, irrespective whether SRB3 is configured or not.
S3_15: When CPC-intra-SN is configured, if the UE is failed to access a candidate PSCell, the UE need not suspend SCG transmission for all SRBs and DRB, and reset SCG MAC.  
S3_16: During the CPC-intra-SN execution on a candidate PSCell, the UE continues the measurement configured for CPC-intra-SN target selection and execution.
S3_18: For CPAC failure report, the SCG failure information message including the ID(s) of CPC execution failed cell(s).
S3_19: If there is no SRB3, the UE sends an RRC message via SRB1 to inform the SN of CPC execution, and the RRC message doesn’t need to set transaction Id for responding to MN e.g. ULInformationTransferMRDC.
In addition, there are a couple of FFS points:
FFS on SCG failure reporting contents. Discuss CPC failure separately.
FFS: 5) In case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.

This section discusses the each open issue in order to form a conclusion on what is agreeable for Rel-16.
Inform the MN of CPC execution when SRB3 is configured
It was agreed that
6) If SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution.
In [6], it is argued that providing CPC execution information to the MN is useful even when SRB3 is configured. The reason is that if the MN is aware of CPC execution and thus can avoid sending MN reconfigurations. Also it is highlighted that in contrast to conventional CHO, such a message would be rather robust, since it is unlikely that the connection to the MN suffers bad radio conditions while CPC is executed.
Question 1: shall the UE inform the MN when CPC execution condition is fulfilled and the UE starts executing CPC, when CPC configuration is provided over SRB3.
	Company
	Yes/No
	Comment

	Futurewei
	Yes
	It is beneficial to get MN be prepared and prevent MN to initiate any control plane actions regarding to the source PSCell including the RRC configuration and backhaul request.

	Google
	No
	If the SN configures the UE to immediately change PSCell through SRB3, the MN is not aware of this immediate PSCell change. CPC execution is very similar to the immediate PSCell change through SRB3. We don’t see any technical reason and benefit from that the UE informs the MN of CPC execution. Besides, if the UE needs to inform the MN of the CPC execution, we see a drawback that the MN which has been deployed needs to be updated to support the CPC.

	NEC
	Yes (conditionally)
	We see benefit for this. However, after some more thinking, we found need of one clarification and confirmation from MN point of view.
We thought SRB3 based CPC will be workable even when the MN does not support anything for it, whereas SRB1 based CPC will need some supports by MN, e.g. transfer of UE’s CPC execution information (complete msg) to SN as discussed in Q8.  For this proposal, the MN needs some support for SRB3 based CPC. In order to avoid receiving the unknown information from UE at MN not supporting it, this UE information should be based on network (MN?) configuration somehow.  With this clarification (in the spec), we are OK.

	Vodafone
	Yes
	We agree with the conclusions of Nokia in reference [6] where UE should send a message to MN when CPC execution condition is fulfilled and the UE starts executing CPC, irrespective of whether SRB3 is in place or not. This gives a secondary robustness.

	Huawei, HiSilicon
	No
	We do not see benefits of doing this.

	Sharp
	No
	Share the view with google. In legacy PSCell change using SRB3, MN is not informed with the PScell change by UE.  It is similar case for CPC. There is no reason to enhance the CPC case.

	OPPO
	No
	We don’t see the benefit of informing MN. In the case of immediate PSCell change over SRB3, MN is not informed even though MN is not prohibited to send MN reconfigurations. For CPC, we also don’t need the indication to MN.

	Lenovo
	No
	Agree with google. MN is not informed when conventional PScell change is performed.

	Ericsson
	No
	The MN is not informed in legacy, why would it need to be informed here?

	Intel
	No
	Do not see the need to do this. 

	Nokia
	Yes
	Motivation as argued in [6] and quoted in the text preceding the question. We do not believe companies do not see the benefits (even though they claim not to see such motivation). This is a sort of ‘bye message’, to increase the NW’s awareness, and it is sent in a safe way (via fully operational link, unlike ‘bye message’ considered for CHO).

	CMCC
	No
	Share similar view with Google，we don’t see the necessity to inform MN. The execution of CPC configured by SRB3 is similar with the legacy PSCell change configured by SRB without MN involved, however in that case MN is not informed.

	Apple
	No
	Following legacy procedure, SN will not inform MN if it wants to transmit RRC message via SRB3. 

	Samsung
	No
	We think this enhancement is not needed, at least in R16.

	CATT
	No
	We don’t see a significant benefit of informing the MN when SRB3 is used.

	LG
	No
	In my understanding, we already scoped down that the CPC should be executed without MN involvement. This proposal reverses the legacy agreement and it seems no strong motivation to have different behaviour with the legacy PSCell change w/o MN involvement such as Google comment.

	Docomo
	No
	In this release, CPC has no in involvement of MN, so we do not see benefits to send the “bye message” to MN.



Summary of Q1: 17 companies provided inputs. 3 companies supported to inform the MN of CPC execution even when the CPC configuration provided over SRB3.  1 company conditionally supported the above. 13 out of 17 didn’t see the need for informing MN of the CPC execution, when the CPC configuration is provided over SRB3. Based on the significant majority, 
Proposal 1: The UE does not inform the MN when CPC execution condition is fulfilled and the UE starts executing CPC, when CPC configuration is provided over SRB3.

PCell quality check
[3] highlights that if the quality of Pcell degrades too much when execution condition of CPC-intra-SN is met, there would be no benefit of performing PSCell change since the quality of Pcell/MCG would be too weak to setup MR-DC in this case. [3] proposes to add one threshold parameter used for determining Pcell quality and CPC is performed only when the Pcell quality is above the configured threshold.
According to the current specification, M-RLF procedure would be triggered when the quality of Pcell is not acceptable. Even with the proposal in [3], M-RLF procedure is unchanged. Proposal in [3] however avoids the UE performing CPC unnecessarily. On the other hand, if somehow the CPC is successful priori to triggering of M-RLF, it is possible to use a stronger PSCell for fast MCG recovery.
Question 2: Companies are requested to comment on whether introduction of a threshold parameter to determine Pcell quality is necessary and CPC is performed only when the Pcell quality is above the configured threshold. 
	Company
	Yes/No
	Comment

	Futurewei
	No
	Not clear why the existing RLM/RLF procedure on the Pcell is not enough. The addition of the threshold seems not making much difference. If the Pcell condition is marginal (below the threshold but better than RLF), the UE will stay with the Pcell till RLF is declared. Then the fast MCG recovery is conducted via the source PSCell. Otherwise, the fast MCG recovery is more likely conducted via the newly connected target PSCell whose radio link condition would be better (assuming better PSCell is the reason of CPC). It appears without the threshold, it is more likely to get a more reliable PSCell to support fast MCG recovery.

	Google
	No
	We see the complexity and no significant gain to couple the Pcell quality with the CPC execution.

	NEC
	No
	This looks small optimization for safer or conservative approach, which will not be necessary so much.

	Vodafone 
	conditionally No
	the quality of the signal from the Pcell is important, as if it losses connectivity with the UE in a handover scenario, the UE will lose all connections and hence no handover.  However, we agree with the comments above where the radio link failure may have already been triggered before the quality of the Pcell signal has fallen below a threshold. RFL link failure threshold must be clarified. 

	Huawei, HiSilicon
	Yes
	We think that the threshold mentioned above is not the same as the threshold for the M-RLF procedure. If the UE detects M-RLF, it is impossible for the UE to continue DC, so the Pcell quality threshold is to ensure that the UE have a robust CPC procedure.

	Sharp
	No
	The benefit is not clear for us, and we think it is enough to relay on the existing RLF procedure.

	OPPO
	No
	Pcell HO and RLF can always take precedence over CPC. We don’t see the benefit of introducing the threshold.

	Lenovo
	No
	We do not see the benefits. Existing RLM/RLF mechanisms are sufficient.

	Ericsson
	No
	This is a rare case and the RLF procedure exists already, no need for anything else.

	Intel
	No
	It is the optimization for the rare case. 

	Nokia
	No
	No need to introduce additional threshold for checking PCell’s quality. It has been already agreed that the legacy RLF triggering and reestablishment is done when PCell encounters any radio link problems while the UE is configured with CPC.

	CMCC
	No
	Similar situation may happen in legacy DC PSCell change, and we don’t think it’s beneficial to introduce a new threshold.

	Apple
	No
	We cannot see the benefit. 

	Samsung
	No
	We think this enhancement is not needed, at least in R16.

	CATT
	No
	this is not essential for CPC operation.

	LG
	No
	It seems like optimisation for the legacy optimisation. If the UE is capable to perform the fast MCG recovery, M-RLF can be avoided before/after successful CPC execution.  

	docomo
	No
	



Summary of Q2: 16 companies didn’t see the need for a threshold parameter to determine PCell quality for perfomaing CPC. Only one company supported it enhancement.
Proposal 2: A threshold parameter is not introduced to determine PCell quality for execution of CPC.
SCG failure handling
RAN2 has made the following agreements for SCG failure handling in RAN2#109e meeting.
4) The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF, T304-like timer expiry or compliance check failure).
P4: FFS on SCG failure reporting contents. Discuss CPC failure separately.

Agreements (3.3.2020)
S2_6:  Reconfirm the use of SCG failure information upon declaring SCG failure in the procedure of the conditional PSCell change.

S2_7. When the conditional PSCell configuration received over SRB3 is invalid, UE initiates SCG failure information procedure to report to the MN about the SN change failure due to invalid configuration (legacy procedure).

S2_9. Like CHO, UE shall follow the below procedures for handling the T310 and T304 timers during conditional PSCell addition/change procedure for EN-DC, NGEN-DC, NR-DC cases:
•	UE shall not stop MN T310 or SN T310 and shall not start T304 when it receives configuration of a CPC-intra-SN 
•	The timer T310 (SN only in case of SN Change) is stopped and timer T304-like is started when the UE begins execution of a CPC-intra-SN. 


Based on the above agreements, the legacy SCG failure information procedure is used for CPC failure (due to RLF, T304-like timer expiry, compliance check failure or configuration failure when the CPC configuration received over SRB3).
The current SCG failure handling procedure specified in section 5.7.3.2 of TS38.331:
A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:
2> 1>	upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
2> 1>	upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;
2> 1>	upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;
2> 1>	upon integrity check failure indication from SCG lower layers concerning SRB3.
Upon initiating the procedure, the UE shall:
2> 1>	suspend SCG transmission for all SRBs and DRBs;
2> 1>	reset SCG MAC;
2> 1>	stop T304, if running;
2> 1>	if the UE is in (NG)EN-DC:
2>	initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.
2> 1>	else:
2>	initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.

According to the current specification, upon detection of the SCG failure, the UE suspends all SRBs and DRBs related to SCG transmission and rest SCG MAC and stop T304. The UE waits for the network command. The network can take action to release or reconfigure unsuccessful /failed PSCell. The same procedure was agreed for CPC failure handling. 
Before the UE receives the new instruction from the network, the UE will not try to access the target PSCell. This could be interpreted as upon transmission of SCG failure information (due to CPC failure) to the network, the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network.
However, in [2] it is argued that the legacy SCG failure information procedure should be enhanced for CPC failure handling. For intra-SN CPC, multiple candidate cells are pre-configured. If the UE fails to access to one candidate PSCell, it could continue to evaluate other candidate cells. If there is another candidate cell meeting the triggering condition, the UE should perform CPC execution to the new target PSCell. Based on this argument, a number of enhancements are proposed in [2,5] for CPC failure handling as discussed under Question 4 below. Moreover, if it is allowed for the UE to try another candidate target cell upon the detection of CPC procedure failure, it is also need to discuss how many times the UE could try another candidate cell. 
Before going on to discussing enhancements, we need to make the decision whether the UE shall perform evaluating the CPC execution criteria according to the current CPC configuration upon transmission of SCG failure information triggered by the detection of CPC procedure failure. 
Question 3: Companies are requested to comment on the UE action upon the transmission of SCG failure information triggered by CPC failure. 
Action 1: upon transmission of SCG failure information to the network, the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network
Action 2: upon transmission of SCG failure information to the network, the UE continues evaluating the CPC execution criteria according to the current CPC configuration. The UE performs CPC execution to the new target PSCell if the execution criterion is met by another candidate PSCell (The CPC is continued until a new instruction is received from the network or the source PSCell RLF is declared). 	Comment by Futurewei: The network decides whether and when to stop or reconfigure the CPC. There is no need to specify how many times the UE could try another candidate cell.
Action 3: upon transmission of SCG failure information to the network, it is UE implementation to evaluate CPC. If the CPC condition is met, UE does not perform CPC before receiving the instruction from MN.
	Company
	The UE behaviour
	Comment

	Futurewei
	Action 2
	CPC execution failure is not really the same as the legacy SCG failure which including PSCell RLF and PSCell addition failure. CPC is an intra-SN operation and the source PSCell not in RLF is the normal working scenario. The legacy SCG failure procedure does not completely fit with CPC. 
Action 1 does not get the full advantage of multiple CPC candidates. The CPC procedure (including measurement, evaluation, execution, failure report) should simply continue before the UE receives reconfiguration message or the source PSCell RLF is declared.  The network can decide when to respond to the CPC failure report(s) from the UE. 

	Google
	Action 2
	With action 2, the UE can recover the SCG failure by the CPC execution without waiting for the network’s response.   

	NEC
	Action 1
	Unlike the CHO, as this is for SCG, it is not necessary for the UE to take further attempts of CPC to another candidate PSCell.

	Vodafone
	Both 1 and 2
	Here is a realistic scenario: if the secondary cell group fails completely, for example in a factory all the secondary cells fail due to power outage etc. Option 2 is futile as the UE will attempt to find another secondary cell group to hand over to,   Option 2 is fine as long as the Network has indicated that there is another Secondary Cell group to go to. So, this Criteria should be further studied. Furthermore, in absence of another secondary cell group, UE will be tied in on signalling and waste battery power. 
In most practical deployment scenarios, where only one set of secondary cells have been deployed and are classed under one group, solution in Option 1 offers a clean solution/ 

	Huawei, HiSilicon
	Action 2
	For CHO, we had agreed that the UE performs cell selection at RLF/HO failure/CHO failure, and if the selected cell is a CHO candidate then the UE attempts HCO execution. The agreement gives a chance for the UE to try a CHO candidate cell, and we think action 2 has a similar principle.

	Sharp
	Action 1
	As we have agreed UE send failure information to the NW which is also included in both action 2 and action 1, the NW anyways know the UE has CPC failure and will send RRC message for further reconfiguration. If with action 2, there may be a case that UE is executing a CPC but receiving RRC reconfiguration from NW for e.g. Pscell change to another cell. Considering this undesired case and the complexity, and also, this is not an essential issue, we prefer to not consider this in this release.

	OPPO
	Action 1
	UE should follow network command after sending SCG failure information. Any further CPC attempt would be aborted by the network command over SRB1 since network is not aware of whether another new target PSCell has fulfilled the CPC condition. 

	Lenovo
	Action 3
	We do not need to over optimize SCG recovery as action2 since MCG link can still work.

	Ericsson
	Action 1
	Simpler. We can discuss improvements in rel-17.

	Intel
	Action 1 
	Same view as Ericsson. 

	Nokia
	Action 1
	UE is not allowed to autonomously trigger further actions (e.g. try with another CPC candidate cell), to stay aligned with CHO. Instead, the UE waits for MCG’s reaction (e.g. reconfiguration) to SCG failure reporting. Action 1 is simple and in line with the legacy behaviour.

	CMCC
	Action 2
	Share similar view with Huawei, Action 2 could take use of the CPC advantage of multiple candidates like CHO.

	Apple
	Action 1
	Since no enhancement is supported for CPC failure, it’s unnecessary for UE to continue the CPC condition evaluation. 

	Samsung
	1
	We think enhancements are not needed, at least in R16.

	CATT
	Action 1
	For Rel-16, there is no enhancement supported for CPC failure. We think action 1 can work for CPC failure. Enhancement can be discussed in Rel-17.

	LG
	Action 1
	We can discuss further enhancement in the later release. In Rel-16, after a long discussion, we agreed that the UE sends an SCG failure information to the network upon detection of CPC failure. Then, the UE should wait for the network response to resolve the failure situation. Moreover, if the network modifies the CPC configuration or release the SCG configuration after SCG failure, the UE may not receive the updated configuration if the CPC is executed. 

	Docomo
	Action 1
	While we see benefits for action2 which take advantage of multiple candidate cells, we could improve it the future release.



Summary of Q3: 11 companies supported option 1, where the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network.  4 companies supported option 2. 1 company supported option 3. Option 1 and option 3 are similar for the step where the UE stops CPC execution, until a response is received from the network. Based on the majority.
Proposal 3: Upon transmission of SCG failure information to the network, the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network (Action 1).
If Action 2 of Question 3 is agreeable, a number of enhancements are proposed in [2,5]. Action 2 means that if CPC execution to the first target cell is failed, the UE continues evaluating other candidates and performs access to a new target PSCell if qualified. [2] argues that the UE can perform CPC execution towards another candidate cell   if qualified right away. [2] proposes the following enhancements.
Enhancement 1: When CPC-intra-SN is configured, if the UE is failed to access a candidate PSCell, the UE does not need to suspend SCG transmission for all SRBs and DRBs, and reset SCG MAC
Enhancement 2: If access to one target PSCell failed and there is another qualified target PSCell for the UE to perform CPC right way, the UE does not need to report the failure information of the first failed target PSCell. 
[5] highlights that the UE may face an ambiguity situation if the UE keep performing RRM based on the CPC configuration including the source PSCell after the CPC failure. This is because if the RRM measurements are performed on all configured PSCells, CPC execution criteria could be met again for the suspended source PSCell. Therefore, it was proposed in [5] that the UE should stop evaluating the measId associated with failed conditional PSCell until receiving further reconfiguration from the network. 
Enhancement 3: After sending SCG failure information, the UE stop evaluating the measId associated with the failed conditional PSCell.
Question 4: Companies are requested to comment on whether the below enhancements are required for CPC failure handling in Rel-16 if Action 2 in Question 3 is agreeable (if CPC execution to the first target cell is failed, the UE continues evaluating other candidates and performs access to a new target PSCell if qualified).
Enhancement 1: When CPC-intra-SN is configured, if the UE is failed to access a candidate PSCell, the UE does not need to suspend SCG transmission for all SRBs and DRBs, and reset SCG MAC
Enhancement 2: If access to one target PSCell failed and there is another qualified target PSCell for the UE to perform CPC right way, the UE does not need to report the failure information of the first failed target PSCell. 
Enhancement 3: After sending SCG failure information, the UE stop evaluating the measId associated with the failed conditional PSCell.

	Company
	Enhancements to be supported in Rel-16
	Enhancements not to be supported in Rel-16
	Comment

	Futurewei
	Enhancement 1
Enhancement 2
Enhancement 3
	
	We think Enhancement 1 is essential part of CPC. CPC execution failure is not the source PSCell RLF or PSCell addition failure. If CPC failure causes suspending all the SCG’s SRBs and DRBs, and reset SCG MAC, it un-necessarily introduces the service interruption to the on-going normal DC operations. This action equivalent to resetting MCG if SCG failure occurs in DC. Therefore, Enhancement 1 is a fix on the potential service interruption issue/impact of CPC to the existing DC mechanism.
Enhancement 2 is a signalling overhead reduction solution, since CPC candidates are normally close to each other and likely meeting the triggering condition by more than one candidate in execution period of time.
Enhancement 3 can reduce the UE operations on already failed candidate(s) and save UE power consumption, since the condition of the failed candidate PSCell is unlikely getting better.
From the stage 3 TP, one can see that the specification efforts for all the three solutions are small. It is fine to adopt all the enhancements in Rel-16. We acknowledge the enhancement 1 is more important.

	Google
	Enhancements 1 and 2
	
	If the UE fails to access a candidate PSCell, the UE should be allowed to connect back to the original PSCell or to try the next qualified candidate PSCell to avoid service interruption.

	NEC
	Enhancement 2
	Enhancement 1 and 3
	As responded to Q3, we do not consider any of these enhancements really necessary.  Just in the case “if supported”, only E2 may be acceptable based on the understanding that E2 mean more than one candidate PSCells satisfy the execution condition at a time.
Enhancement 3 is not very clear, because by default (i.e. without any enhancements here) the UE stops evaluating all measID associated with any candidate PSCells. So, the intention of E3 would be rather to continue evaluating measIDs associated with candidate PSCells other than failed one?

	Vodafone
	Enhancement 2
	
	In our view, (see also the response to Q3) Enhancement 2 is the dominant case PROVIDED that the network has indicated to the Primary cell or the UE that there is another secondary cell group that the UE can ‘go to’ in case the primary cell group fails. There is no need to suspend the SRBs etc if the network has indicate the presence of another secondary cell group 

	Huawei, HiSilicon
	1, 2
	
	1 and 2 are ok
For 3, we think that after the UE failed the first target Pscell, it should be possible for the UE to try another candidate, so it may be helpful for the UE to continue valuating the meaId.

	Ericsson
	
	
	This can be discussed in rel-17.

	Intel
	None
	All
	Same view as Ericsson.

	Nokia
	None
	E1, E2, E3
	As commented above, we prefer the UE suspends the SCG transmissions and is not allowed to take autonomous recovery actions. In addition, if the UE evaluates measIDs, we see no reason for not including in those evaluations the measID of the failed CPC candidate.

	CMCC
	Enhancement 1
Enhancement 2
	
	Enhancement 1 helps to reduce the service interruption. And for Enhancement2, since it is based on that Action2 is agreed, it’s reasonable to do like this.

	Apple
	
	All
	

	Samsung
	None
	All
	See previous reply

	CATT
	None
	All
	We think all enhancement can be discussed in Rel-17

	LG
	None
	All
	

	Docomo
	None
	All
	



Summary of Q4: this question is only necessary if Action 2 of Q3 is agreeable. Majority company supported for Action 1 of Q3. All enhancements associated with Action 2 of Q3 could be postponed to Rel-17.
[2] discusses the UE measurements upon the CPC failure. The UE should continue the measurements for candidate PSCells upon the CPC failure. The UE requires the latest and accurate measurement results of the source PSCell and target candidates for evaluating the triggering conditions of other candidates and performing the CPC procedure again. 
Question 5: Companies are requested to comment on whether the UE should continue measurements for candidate PSCells upon CPC failure. 
	Company
	Agree/ disagree
	Comment

	Futurewei
	Agree (to continue the CPC measurement)
	The currently on-going CPC procedure including associated measurements should be continued as long as there is no new RRC reconfiguration message to stop or reconfigure CPC received from the network, or there is no RLF with the source PSCell at the SN. If CPC is stopped by the failure of the first candidate target, the most value of multiple candidates for CPC is lost.

	Google
	Agree
	

	NEC
	disagree
	but it can be up to UE implementation, i.e. may or may to continue “measurement” but stops any evaluation for CPC.

	Vodafone 
	Agree conditionally
	Provided the network has indicated to the Pcell or the UE that another secondary cell exists, and the UE can handover to, then the UE should continue its measurement. 
If there are no other secondary cell group, then UE should stop measurements. 

	Huawei, HiSilicon
	Agree
	This question is related to Q3.

	OPPO
	disagree
	See our reply to Q3.

	Lenovo
	Disagree
	In 37.340, there is a not as follows.
UE may not continue measurements based on configuration from the SN after SCG failure in certain cases (e.g. UE cannot maintain the timing of PSCell).
Therefore, it is better for UE implementation.

	Ericsson
	Disagree
	Up to UE implementation. The monitoring of the conditions stop, but the measurements may continue.

	Intel
	Disagree
	Same view as Ericsson. 

	Nokia
	Disagree
	In line with Ericsson’s reasoning.

	CMCC
	Agree
	As described in TS 37.340“In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible.” CPC failure could align with the legacy.

	Apple
	Disagree
	Agree with Ericsson. 

	Samsung
	Disagree
	Agree with Ericsson i.e. we think it can be left to UE implementation whether UE continues to measure/ evaluate.

	CATT
	Disagree
	This can be left to UE implementation.

	LG
	Disagree
	It is up to UE implementation on SCG measurement. If the UE stop evaluating the CPC candidates, then RRM measurement for the candidates isn’t useful.

	docomo
	Disagree 
	It is UE implementation issue. It somehow depends on the discussion result of Q3.



Summary of Q5: Question was asked whether the UE should continue measurements for candidate PSCells upon CPC failure. 11 companies didn’t see the need for specifying a UE bahaviouir such that the UE should continue measurement for candidate PScells upon CPC failure and this can be left to the UE implementation. 5 companies see the need for continue CPC measurement. The question is somewhat related to Q3. Based on majority company views and the conclusion of Q3, 
Proposal 4: Whether the UE continue measurements for candidate PSCells upon CPC failure is left to the UE implementation.

SCG failure reporting contents for CPC failure
There is a FFS point on SCG failure information content for CPC failure.  SCG failure information message transmission is described in section 5.7.3.5 of 38.331. FailureReportSCG contains failureType, measResultFreqList and measuResultSCG-Failure. measResultFreqList contains available results of measurements on NR frequencies the UE is configured to measure by measConfig while measResultSCG-Failure contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG RRCReconfiguration message.
FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                           t310-Expiry, randomAccessProblem,
                                                           rlc-MaxNumRetx,
                                                           synchReconfigFailureSCG, scg-ReconfigFailure,
                                                           srb3-IntegrityFailure,  spare2, spare1},
    measResultFreqList                           MeasResultFreqList                       OPTIONAL,
    measResultSCG-Failure                       OCTET STRING (CONTAINING MeasResultSCG-Failure)                              OPTIONAL,
    ...…
}


RAN2 agreed that the SCG failure information procedure is to be used for CPC-intra-SN procedure failure (due to RLF, T304-like timer expiry or compliance check failure). When the CPC configuration received over SRB3 is invalid, UE initiates SCG failure information procedure to report to the MN about the SN change failure due to invalid configuration (legacy procedure). The existing failureType can also be used for failure type setting upon CPC procedure failure. measResultFreqList and measuResultSCG-Failure can also be reused for CPC procedure failure. 
Question 6: Companies are requested to comment on the content of FailureReportSCG for CPC procedure failure. The failureType , measResultFreqList and measuResultSCG-Failure  are included in FailureReportSCG and parameters are set according to the exiting SCGFailureInformation procedure. 
	Company
	Agree/ disagree
	Comment

	Futurewei
	Agree
	It is reasonable to reuse the exist contents of the legacy failure report message.

	Google
	Agree
	

	NEC
	Agree
	

	Vodafone
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Sharp
	Agree
	

	OPPO
	Agree
	

	Lenovo
	Agree
	

	Ericsson
	Agree
	Existing procedures can be used in rel-16. Can be further discussed in rel-17 together with discussion about RLF report.

	Intel
	Agree
	

	Nokia
	Agree, but
	We think additional, CPC-specific content, should be also there:
When SRB3 is used (and the MCG could have been not aware of CPC), the SCG Failure Indication may include an information that CPC was pending/has been already prepared.
It can also contain the measurement lists, especially for those cells for which the UE has been prepared with CPC (i.e. candidate PSCells). 
In addition, it can also comprise the execution condition per each of those cells, so that MCG can realize which cell could be the most suitable candidate for subsequent reconfiguration.

	CMCC
	Agree
	

	Apple
	Agree
	

	Samsung
	Agree
	There seems no need to modify the procedure

	CATT
	Agree
	

	LG
	Agree
	

	Docomo
	Agree 
	



Summary of Q6: All companies agree that the content of FailureReportSCG for CPC procedure failure should include failureType , measResultFreqList and measuResultSCG-Failure. These parameters are set according to the exiting SCGFailureInformation procedure.
Proposal 5: the content of FailureReportSCG for CPC procedure failure should include failureType, measResultFreqList and measuResultSCG-Failure. These parameters are set according to the exiting SCGFailureInformation procedure. (same as legacy)
Since multiple candidate cells are pre-configured for CPC, the network does not know which cell the UE tried to access and failed. Therefore, the SCGfailureinformation message for CPC should include the cell ID of the failed cell. 
Question 7: Companies are requested to comment on whether the SCG failure information message includes the ID of CPC execution failed cell for CPC procedure failure report.
	Company
	Agree/ disagree
	Comment

	Futurewei
	Agree
	Since there are multiple candidates, the network needs to know which one failed the CPC execution to facilitate the network planning for the next action. 
For multiple candidate handling, consider supporting more than one ID of the failed candidates included in the message for efficient signalling.

	Google
	Agree
	The ID can be used to differentiate CPC failure from the legacy SCG failure in SON/MDT.

	NEC
	Agree
	when multiple candidate cells are configured, the SN needs to know which cell was a failure cause.

	Vodafone
	Agree 
	From the operational perspective this is a useful feature, provided the ID of the failed cell is passed up to the network operation centre for fault reporting and analysis 

	Huawei, HiSilicon
	Disagree
	In TS 37.340, there is the following text:

The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.	The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.

In our opinon, the above text means that the MN could do something with SN/SCG and it also covers the intra-SN without MN involvement scenario.
For the CPC-intra-SN scenario, we do not see a strong motivation of changing the network behaviours upon SCG failure information between legacy Pscell change and CPC. In addition, if it is to be considered as problem identification, we think R17 MDT/SON may be a place for such discussions.

	Sharp
	Agree
	It is better for the NW to know which candidate CPC cell is failed in order to facilitate the mobility parameter adjustment to that cell.

	OPPO
	Disagree 
	We share the same view as Huawei. For CPC as such, the existing content in SCG failure information is sufficient. Reporting failed PSCell ID should be discussed in the scope of Rel-17 SON/MDT WI.

	Lenovo
	Disagree
	For conventional CPC, failed cell ID is not included for optimization purpose. Similarly, it seems unnecessary to include ID for failed CPC. If needed, it is better to be handled in Rel-17 SON.

	Ericsson
	Disagree
	Existing procedures can be used in rel-16. Can be further discussed in rel-17 together with discussion about RLF report.

	Intel
	Disagree
	Same view as Huawei.

	Nokia
	Agree, but…
	…not only the ID of that cell, but also the IDs of other prepared cells, which may not be known to the MCG (in case MN was not involved in CPC preparation).

	CMCC
	Agree
	It could be useful for network to know this information.

	Apple
	Disagree
	We can rely on  measurement results carried in SCG failure information.

	Samsung
	Disagree
	We think this is not essential i.e. the measurement information should provide sufficient information

	CATT
	Disagree
	We think the measurement information can provide sufficient information. Same view as Huawei.

	LG
	Agree
	It can be beneficial for the network to exclude the failed cell for the updated CPC configuration or the legacy Pscell change.

	Docomo
	Agree 
	This failed CPC cell ID information is beneficial for SON purpose.



Summary of Q7: The discussion was on whether the SCG failure information message includes the ID of CPC execution failed cell for CPC procedure failure report. 9 companies supported to include the ID of CPC execution failed cell while 8 companies commented that the measurement information provided is sufficient to determing the netwoirk action in response to the SCG failure information. 
Proposal 6: It is 9 company vs 8 company. Whether the SCG failure information message includes the ID of CPC execution failed cell for CPC procedure failure report should be re-discussed. 
Transaction ID issue
RAN2 agreed to:
S1_2: As in legacy PSCell change, the UE sends RRCReconfigurationComplete to the MN at execution of CPC when no SRB3 is configured and the MN informs the SN. i.e. the complete message to MN includes an embedded complete message to the SN.
S1_3: The UE sends RRCReconfigurationComplete to the MN at configuration of CPC when no SRB3 is configured and the MN informs the SN. i.e. the complete message to the MN includes an embedded complete message to the SN.

[4] explains a possible ambiguty on the transaction ID to be used for the RRC message transmitted at the CPC execution. The transaction ID issue may have seen when SRB1 is used for the CPC configuration transmisison.   The transaction Id is a problem that occurred by sending RRC signalling to SN for indicating the CPC execution. The issue is illustrated in Figure 1 [4]. If the UE sets the same transaction Id i.e. value 1, according to the pairing rule of transaction Id, the MN may ignore the message because the RRC Reconfiguration Complete message with the same transaction Id is already received by the MN. To avoid the transaction ID issue, [4] proposed to use ULInformationTransferMRDC instead of RRCReconfigurationComplete message to inform the network of CPC execution. 
4. RRCReconfigurationComplete TrId#2
UE
MN
SN
1. RRCReconfiguration TrId#2
incl. RRCReconfiguration TrId#3
of CPC command
2. RRCReconfiguration TrId#1
incl. RRCReconfiguration TrId#2
3. RRCReconfigurationComplete TrId#1
incl. RRCReconfigurationComplete TrId#2
5. CPC evaluation
6. Random access procedure if condition is met
7. RRCReconfigurationComplete TrId#1??


7. RRCReconfigurationComplete TrId#2 ??

Figure 1
Question 8: Is there a transaction ID issue as discussed above, if so how to set the transaction ID for step 6 and 7 in Figure 1?
	Company
	Agree/disagree on the TrId issue
	comment

	Futurewei
	Agree
	We acknowledge that if the same RRCReconfigurationCompleted message is used for both CPC reconfiguration acknowledgement and CPC execution notification, certain differentiator is needed. We are open to reusing a different existing message or defining a new message.

	Google
	Agree
	The transaction ID issue only occurs in the MN. The SN configures the CPCP so the SN can handle the two SN RRCReconfigurationComplete message with the same transaction IDs. It is simple to use the ULInformationTransferMRDC to encapsulate the SN RRCReconfigurationComplete message so that the MN can be transparent to the CPC.

	NEC
	
	Some clarifications seem necessary.  Firstly, our understanding is the agreements above was assuming the NR-DC with respect to the wording, e.g. RRCReconfiguration (not RRCConnectionReconfiguration) in MCG, while it is technically applicable to other MR-DC with NR secondary. Secondly, the figure 1 is not completely aligned with the agreements, i.e. Step 7 comes before step 6.
Then, the issue here is not transaction ID but how to send the message of Step 7, because that in Step 8 should be TrId#3 in this example.  As proposed in [4], the Step 7 can be done by ULInformationTransferMRDC.

	Vodafone 
	Agree
	We agree that there is an issue to be resolved, however we do not understand why ULInformationTransferMRDC  is proposed??  The simplest way wold be to assign a different transaction ID either from the UE or the Master node side to the RRCReconfigurationCompleted message  
From operational perspective, it is useful to have the transactional ID in case of failure and the network can trace the problem to a particular transaction ID 

	Huawei, HiSilicon
	Agree there is a transaction ID issue, but
	We think it is valid to study the transaction ID issue. In addition, we think the issue is not only for MN on the complete message, but also for SN side.

Here we have some concerns on the solution raised by other companies, i.e. ULInformationTransferMRDC.
[bookmark: OLE_LINK1]In the last meeting, we had already agreed to use two RRCReconfigurationComplete messages to MN both with embedded complete message to the SN when SRB1 is used.
As defined in TS 36.331, RRCConnectionReconfigurationComplete  with MR DC info is used if involving NR connection reconfiguration, otherwise ULInformationTransferMRDC is used. In TS 38.331, there are similar descriptions.
For step 7, it is about CPC execution and thus it should be related to NR connection reconfiguration. According to existing rules, RRCConnectionReconfigurationComplete  message should be used. If ULInformationTransferMRDC message is to be used, we see extra impacts and complexities for both UE side and network side.
[bookmark: OLE_LINK2]In addition, Conditional Pscell Addition has not been specified in R16. If it is to be discussed in R17, MN is anyway needed to be aware of CPC, so using RRCConnectionReconfigurationComplete  will be a forward compatible approach.

In general, we prefer to stick to RAN2-109-e agreements that RRCReconfigurationComplete message should be used.

	Sharp
	Agree
	We understand the issue is only for the RRC message from UE to MN upon CPC execution. For the transaction ID to the target SN upon on CPC execution, transaction #3 is used for the response message.
Using the ULInformationTransferMRDC message is one possible way.

	OPPO
	Agree
	We agree to this transaction ID issue and we think using the ULInformationTransferMRDC message is a feasible approach.

	Lenovo
	Agree but
	We need to solve the transaction ID issue. I am not sure whether ULInformationTransferMRDC is suitable because both MN and SN should be notified. If ULInformationTransferMRDC message is used, RRC complete message should be embeded in ul-DCCH-MessageNR. However, MN will not decode ul-DCCH-MessageNR.

	Ericsson
	Disagree
	We don’t see any transaction ID issue. The UE should always reply with the same TrId as in the corresponding reconfiguration message. However, step 7 is missing in current specification and needs to be specified, see new issue below.

	Intel
	
	For step 7, the message to MN, ULInformationTransferMRDC  is much clear. For message to SN, the UE can use the transaction id contained in the message for CPC configuration from SN, i.e. trid 3. But anyway it is the first message after RACH, there should not be problem, no matter what trid is used.  

	Nokia
	Disagree
	We think there is no issue as long as transaction IDs are correctly assigned and used. In Step 7 (the message between MN and SN containing the UE’s RRC Reconfiguration Complete message meant for the SN) shows Transaction ID 2 with question marks. This should be Transaction ID 3, as it is the transaction ID from the handover command contained in the CPC measurement configuration. 
However, if majority somehow claims this is an issue (and we are wrong;), we are open to consider a new indication to be defined in ULInformationTransferMRDC message

	CMCC
	Agree
	We agree that there’s a transaction ID issue upon SRB1 configured CPC execution. We are fine to solve this issue with ULInformationTransferMRDC message or some other approach.

	Apple
	Agree
	For step 7, the complete message can be transmitted via ULInformationTransferMRDC.

	Samsung
	Disagree
	We are not sure there is a real issue and if alternatives suggested will really improve things (but open to further study).

	CATT
	Disagree
	We share Huawei analysis on the message used for transmission of complete message at the CPC execution and would prefer to stick to the previous agreement. However we are open to further study,

	LG
	Agree
	In our perspective, using the ULInformationTransferMRDC message is the simplest way to handle the transaction Id issue for MN i.e. not have to set transaction Id and the already existing way to transfer.

	Docomo
	Agree
	For step7 , we share view with companies i.e. use ULInformationTransferMRDC to send the reconfiguration complete message to SN.



Summary of Q8: There is no clear view that Transaction Id issue would exist or not. However, most companies had a view that use of ULInformationTransferMRDC instead of RRCReconfigurationComplete message is clearer from specification point of view.  Therefore, it is proposed:
Proposal 7: Use ULInformationTransferMRDC instead of RRCReconfigurationComplete message to inform the network of CPC execution when no SRB3 is configured and the MN informs the SN, i.e. ULInformationTransferMRDC message to MN includes an embedded RRCReconfigurationComplete message to the SN. This applies to both NR MN and LTE MN. (change of previouse agreement).
2.1 Any other open issue 

Complete message issue
RAN2 agreed to:
S1_2: As in legacy PSCell change, the UE sends RRCReconfigurationComplete to the MN at execution of CPC when no SRB3 is configured and the MN informs the SN. i.e. the complete message to MN includes an embedded complete message to the SN.
S1_3: The UE sends RRCReconfigurationComplete to the MN at configuration of CPC when no SRB3 is configured and the MN informs the SN. i.e. the complete message to the MN includes an embedded complete message to the SN.

At the configuration of CPC, the handling is very similar to legacy and the UE can send the NR Complete message embedded in the LTE Complete message as in legacy, step 3 below. However, at execution of CPC there is no corresponding reconfiguration message received from the MN which the UE can reply to, step 7 below. Especially when the MN is an LTE node this will be a problem as the UE wants to send an NR Complete message (it is the  response to the message that is applied upon the execution of CPC), but the MN is an LTE node and cannot receive an NR Complete message. Also when the MN is an NR node, a Complete message from the UE may cause confusion in the MN as the MN hasn’t sent any reconfiguration message to the UE. The Complete message is meant for the SN as it was the SN that created the corresponding reconfiguration message. 
The problem did not exist in legacy, as in legacy the NR-Config only contained one encapsulated message, whereas it in CPC contains two encapsulated messages. The first one contains the configuration of CPC and the conditions, and the second encapsulated message is the message that is applied upon execution of CPC.
How the UE should send the Complete message upon execution of CPC when there is no reconfiguration message from the MN is missing in the current specifications and needs to be specified, step 7 below. See also the corresponding FFSes in the CR:
In 38.331 (From CR R2-2001749):
[bookmark: _Hlk34648534]Editor’s note: FFS How the RRCReconfigurationComplete is transmitted when the UE is in EN-DC e.g. ULInformationTransferMRDC or RRCConnectionReconfigurationComplete. 
In 36.331 (From CR R2-2001761):
FFS: How to capture sending of an NR RRCReconfigurationComplete message to an LTE MN upon execution of CPC when only SRB1 is configured.  
4. RRCReconfigurationComplete TrId#2
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incl. RRCReconfiguration TrId#3
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3. RRCConnectionReconfigurationComplete TrId#1
incl. RRCReconfigurationComplete TrId#2
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6. Random access procedure if condition is met
« 7. RRCReconfigurationComplete TrId#3 »


8. RRCReconfigurationComplete TrId#3

Figure 2
Question 8: How should the sending of the RRCReconfigurationComplete message in step 7 be specified?
	company
	Agree/disagree to the problem
	Comment

	Ericsson
	Agree
	Propose to use ULInformationTransferMRDC to send the Complete message. Then the handling can be the same in both MN and LTE. Also, sending of a Complete message without a corresponding reconfiguration message seems to be an ugly solution. It could also lead to confusion in the MN, especially if the MN sends another reconfiguration message at around the same time. 



2.2 Phase 2- further discussion: whether to include the ID of CPC execution failed cell for CPC in SCG failure information message 

Based on the phase 1 discussion, proposal 6 was made on the inclusion of cell ID of the CPC execution failed cell in SCG failure information message. It was 9 companies supporting to include the cell ID while 8 companies were against cell ID inclusion.
Proposal 6: Whether the SCG failure information message includes the ID of CPC execution failed cell for CPC procedure failure report should be re-discussed.

In order to find a way forward in this topic, rapporteur would like to re-discuss the issue. In legacy SCG failure information procedure, the UE transmits the FailureReportSCG to the MN which contains failureType, measResultFreqList and measuResultSCG-Failure. The MN may make the decision to keep, change or release SCG. Based on the measurement reports, the MN may decide to reconfigure SCG, both intra-SN reconfiguration and inter-SN reconfiguration are possible actions.  The measurement results according to the SN configuration and the SCG failure type are forwarded to the old SN and/or to the new SN.
Only Intra-SN CPC procedure is allowed in Rel-16. Intra-SN PSCell change is also a possible network action in response to SCG failure information message. If the MN has decided to keep the SN, the measurement reports are also available at the SN. The SN has the knowledge of the CPC configurations. Therefore, the SN has all the information required to reconfigure the PSCell. From this point of view, the inclusion of cell ID of the failed CPC execution in SCG failure information message is not necessary. The network can reconfigure the SCG based on the available measurement results.  Moreover, the SN can reconfigure CPC configuration also based on the available measurement results. 

On the other hand, the companies which supported the inclusion of cell ID of the failed cell provided the following arguments. Since there are multiple candidates, the network needs to know which cell failed the CPC execution to facilitate the network planning for the next action. The ID can be used to differentiate CPC failure from the legacy SCG failure in SON/MDT. It can be beneficial for the network to exclude the failed cell for the updated CPC configuration or the legacy PSCell change. Moreover, it was commented to include the IDs of other prepared cells as well for handling of multiple cells.
The arguments made for the inclusion of Cell ID of the failed cell may be valid arguments; however it is questionable whether the inclusion of Cell ID is an essential for the CPC procedure and SCG failure handling. 
Also note that the proposal was made such that the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network, upon transmission of SCG failure information to the network. Therefore, CPC execution is performed on one cell at a time. i 

 
Question 9: Companies are requested to comment on whether the inclusion of cell ID of the failed CPC execution in SCG failure information message is an essential for CPC operation( in Rel-16).

	company
	Essential/ not essential  
	Comment

	CATT
	Not essential 
	We think the measurement information can provide sufficient information, which allows the network to take appropriate action upon reception of SCG failure information.

	OPPO
	Not essential
	Can be discussed in the Rel-17 SON WI.

	LG
	Yes
	Since CPC can be failed by not only signal quality but also other problems e.g. synchronisation or misconfiguration which may not be detected by the UE, indicating the failed cell may be helpful for the network to decide the next configuration immediately.

	Samsung
	Not essential
	The ID is not required for handling of SCG failure. Use of such ID for SON/ MDT can be discussed in Rel-17

	ZTE
	Not essential
	Can be discussed in the Rel-17 SON/MDT WI.

	Qualcomm
	Not essential
	As explained by the rapporteur, SN would have all the information from the existing report to reconfigure the UE. SON/MDT features should not be discussed in Rel-16. Along with other Rel-16 WIs (e.g. NR-U, URLLC), SON/MDT for mobility will be in Rel-17 scope. We should only work on things which are actually “essential” for the WI completion at this late stage. “Essential” means that the feature will not work without this. Possible network optimization based on UE reporting is obviously not. 

	ITRI
	Not essential
	Network can handle SCG failure upon reception of SCG failure information without the failed cell ID. The ID is not “essentially” required. The consideration of whether the ID is helpful can be discussed in Rel-17 SON WI.

	Nokia
	
	We think the question is asked in a way which already suggests the likely outcome😉 
Of course, it is not essential to agree on this cell ID inclusion for the whole Rel-16 feature to be workable, as this is only for the failure scenario handling and a kind of optimization/enhancement for the NW to facilitate the selection of proper recovery action towards a proper PSCell/SN. On the other hand, how complex it is to specify such additional parameter in SCG Failure Information? We all agree this is easily doable and still in Rel-16. As we have argued in the answer to the corresponding question (Q7), we think SCG Failure Information should be extended to appropriately address the CPC case, while now it has been completely skipped. We think the ID of the cell that failed is just a first step. If companies do not want the extend SCG Failure Information properly in Rel-16, then we are OK with postponing the whole effort beyond Rel-16. 

	Ericsson
	Not essential
	Can be discussed in rel-17.

	Lenovo
	
	After checking 37.340, UE may not continue measurements based on configuration from the SN after SCG failure in certain cases (e.g. UE cannot maintain the timing of PSCell). Furthermore, both measResultFreqList and measResultSCG-Failure are optional. That means both MN and SN may not get the measurement result in some cases. In addition, UE will select one cell for performing CPC if more than one cell meets the condition for CPC.
Therefore, the following information to be included in SCG failure information could be helpful for MN.
· Failed cell ID for CPC
· Cell ID(s) meeting the CPC condition is not selected by UE




Summary of Q9: 7 companies did not see the inclusion of cell ID of the failed cell is an essential for CPC operation. 1 company commented the cell ID is essential while 2 companies commented the cell Id information could be helpful. Based on the comments, the following modification proposed for proposal 6:
Proposal 6: The inclusion of cell ID of the failed CPC execution in SCG failure information message is not an essential for CPC operation (benefit of cell ID inclusion can be considered in later release).

3	Conclusions

Proposal 1: The UE does not inform the MN when CPC execution condition is fulfilled and the UE starts executing CPC, when CPC configuration is provided over SRB3.
Proposal 2: A threshold parameter is not introduced to determine PCell quality for execution of CPC.
Proposal 3: Upon transmission of SCG failure information to the network, the UE stops evaluating the CPC execution criteria according to the current CPC configuration until a response is received from the network (Action 1).
Proposal 4: Whether the UE continue measurements for candidate PSCells upon CPC failure is left to the UE implementation.
Proposal 5: the content of FailureReportSCG for CPC procedure failure should include failureType, measResultFreqList and measuResultSCG-Failure. These parameters are set according to the exiting SCGFailureInformation procedure. (same as legacy)
Proposal 6: The inclusion of cell ID of the failed CPC execution in SCG failure information message is not an essential for CPC operation (benefit of cell ID inclusion can be considered in later release).
[bookmark: _GoBack]Proposal 7: Use ULInformationTransferMRDC instead of RRCReconfigurationComplete message to inform the network of CPC execution when no SRB3 is configured and the MN informs the SN, i.e. ULInformationTransferMRDC message to MN includes an embedded RRCReconfigurationComplete message to the SN. This applies to both NR MN and LTE MN. (change of previous agreement).
4	List of referenced documents 
 [1] draft RAN2#109-e MeetingReport_v1
 [2] R2-2000446,	Failure and validation handling on intra-SN CPC,	 Futurewei	
 [3] R2-2001387, Discussion on leftovers for CPAC	Huawei, HiSilicon	
 [4] R2-2001536, Transaction ID Issue in CPC	LG Electronics Inc.	
 [5] R2-2001538, Consideration of SCG failure with CPC	LG Electronics Inc.	
 [6] R2-2001006,	On informing the MN about CPC execution	Nokia, Nokia Shanghai Bell	

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

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

Agreements from RAN2#108

Agreements

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

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



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

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

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

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

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

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

Agreements from RAN2#109e

Agreements (3.3.2020)

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

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


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

7) CPC reuses the IE defined for CHO. The field name of the IE could be changed to reflect that the IE is used for both CHO and CPC.

· P4: FFS on SCG failure reporting contents. Discuss CPC failure separately.
· P7: The details of the signalling can be discussed and there can be some differences.

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


Agreements (3.3.2020)

Proposals from offline discussion [AT1092] [215]:
S1_1:  While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN (same as in the conventional PSCell change). i.e. legacy behaviour and no specific UE requirement. 
S1_2: As in legacy PSCell change, the UE sends RRCReconfigurationComplete to the MN at execution of CPC when no SRB3 is configured and the MN informs the SN. i.e the complete message to MN includes an embedded complete message to the SN.
S1_3: The UE sends RRCReconfigurationComplete to the MN at configuration of CPC when no SRB3 is configured and the MN informs the SN. i.e. the complete message to the MN includes an embedded complete message to the SN.


Agreements (3.3.2020)
S1_4. Upon RLF on PCell during the execution of Conditional PSCell change for intra-SN change without MN involvement, the UE supports the Rel-16 MR-DC procedures, i.e. performs connection re-establishment procedure without any fast MCG link recovery.
S1_5:	Support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16. Leave it up to the network solution to ensure there is no simultaneous CHO and CPC configuration. 
S2_6:  Reconfirm the use of SCG failure information upon declaring SCG failure in the procedure of the conditional PSCell change.

[bookmark: _Hlk34383626]S1_5: UE may treat this as an error case (and trigger re-establishment). We do not specify UE behaviour but will specify that if CHO is configured, network should not configure CPC.
Up to RAN3  if/how to ensure no simultaneous CHO+CPC (e.g. OAM, etc.).
RAN2 assumes this issue can be raised by companies in RAN3.
Chair will ask RAN3 chair if this would require LS (assumption is no).
[200]: An email discussion will be attempted to send LS to RAN3 informing them of RAN2 decision (without explicit actions).

[Post109e][NR MOB] LS to RAN3 on prohibition of CPC + CHO (Nokia)
	Intended outcome: Agreed LS to RAN3 to inform them of RAN2 decision to disallow simultaneous usage of CPC and CHO for the same UE.
	Deadline: Short (1-week) 
Final LS can be provided in R2-2001764


Agreements (3.3.2020)

S2_7. When the conditional PSCell configuration received over SRB3 is invalid, UE initiates SCG failure information procedure to report to the MN about the SN change failure due to invalid configuration (legacy procedure).
S2_9. Like CHO, UE shall follow the below procedures for handling the T310 and T304 timers during conditional PSCell addition/change procedure for EN-DC, NGEN-DC, NR-DC cases:
•	UE shall not stop MN T310 or SN T310 and shall not start T304 when it receives configuration of a CPC-intra-SN 
•	The timer T310 (SN only in case of SN Change) is stopped and timer T304-like is started when the UE begins execution of a CPC-intra-SN. 
S3_11. UE checks the validity of conditional PSCell change execution criteria configuration immediately on receiving the conditional PSCell change RRC Reconfiguration message, either embedded in the MN RRC message over SRB1 or received over SRB3 (same as CHO).

S3_12. Introduce no specification changes regarding compliance checking of embedded Reconfiguration message containing configuration of conditional PSCell candidate (same as for CHO).

S3_11: Change execution criteria refers to the measID used for triggering CPC.


Agreements (3.3.2020)

S2_8. If UE cannot comply with the embedded PSCell configuration for intra-SN Change, UE performs connection re-establishment procedure or actions upon going to RRC_IDLE (legacy procedure).


The following issues are not going to be discussed during Rel-16 work.
S3_13: postpone discussion to future release on whether a threshold parameter should be added to determine PCell quality and CPC is performed only when the Pcell quality is above the configured threshold. 
S3_17: postpone discussion to future release on whether the UE need not report the failure information of the first failed target PSCell, if access to one target PSCell failed and there is another qualified target PSCell for the UE to perform CPC right way.



