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Introduction
In this contribution we discuss the aspects resulting from [Post113-e][234][eDCCA] CPAC procedures that were not concluded during the previous meeting. In particular, we discuss the overall signalling flow and a.o. we propose to adopt solution 1 as baseline. As part of the evaluation, we address some key aspects which we think concern capability coordination, radio bearer configuration and support of option for T-SN to suggest alternative candidates. Note that we think that cleanup of measurement configuration concerning not accepted candidates is merely a secondary aspect for this decision.

[bookmark: _GoBack]The main proposals concern:
· Adopt solution 1 as baseline
· Accept the limitation that internode messages include of a single value of the capability coordiniation and radio bearer information, i.e. one value common for all candidates
· No need to support the option that T-SN can suggest alternative CPC candidates
· Do not introduce specification changes to facilitate cleanup of measurement configuration concerning not accepted candidates
· MN sends SN change confirm after receiving ReconfigurationComplete from the UE
· Baseline for RRN inter-node information carried within Xn messages
Discussion
SN initiated change of SN, remaining stage 2 level issues
Review outcome of [Post113-e][234][eDCCA] CPAC procedures
During R2#113bis, RAN2 made some limited agreements based on:
R2-2103109	Summary of [Post113-e][234][eDCCA] CPAC procedures (CATT)	CATT	discussion	Rel-17	LTE_NR_DC_enh2-Core	Late

1 	Source SN provides the candidate cells and it sets the execution condition per candidate cell. Signalling details are FFS (e.g. which messages and steps). 
2	Blind Inter-SN CPC is not precluded (but we will not optimize it)
Not concluded
3	FFS whether it is possible for the target SN to come up with alternative candidate cells other than what suggested by the ‎source SN. ‎
4 	FFS whether/which of the following are valid/necessary scenarios for the source SN configuration update based on the accepted candidate cells by the target SN before the CPAC configuration is sent to UE ‎
-	gap is not needed according to the response from the target SN 
-	measID related with CPC that are not linked with the selected candidate PSCells.
-	The target SN determines alternative candidate cells other than what suggested by the ‎source SN (subject to previous FFS) ‎
5 	FFS whether baseline is to have no specification impact is needed for removal of the unrequired measurement configuration of the source SN depending on the accepted candidate ‎cells by the target SN. 
5a	FFS whether/how to specify that UE does not have to measure measId(s) that are not linked ‎in CPC by a candidate.

6 	Option 2 is taken as baseline, i.e., SgNB Change Confirm message is transmitted after reception of RRCReconfigurationComplete in response of the CPAC configuration. The reception of SgNB Change ‎Confirmation message does not trigger the source SN to stop data transmission to the UE. Also another message from the MN to the source SN is required upon the execution of ‎CPC to inform the source SN to stop data transmission to the UE. ‎ RAN2 informs this agreement to RAN3. 

7	Message contents for step 1, 2 and 3：
-	SN Change Required:
o	The legacy content as baseline
o	Execution condition per candidate cell, 
o	FFS whether an indication for CPC should be added.
-	SN Addition Request :
o	The legacy content of as baseline, 
o	FFS whether the indication for CPC should be added.
-	SN Addition Request Acknowledge:
o	The legacy content as baseline , 
o	FFS whether accepted cell list should be added.

8 	RAN2 understands cancellation and modification of conditional configuration initiated by the target ‎SN, source SN and MN are supported. RAN2 wait for RAN3 progress before further discussions on ‎remaining aspects. 

9 	Baseline is that CHO and CPAC can be supported simultaneously. Details can be discussed in a later stage when time allows

The primary aspect discussed but not concluded is whether to adopt solution 1 or solution 2 i.e. whether to have an additional procedure towards S-SN before MN forwards the CPAC configuration to the UE. This contribution focusses on resolving that particular aspect.
Deciding between solution 1 and 2
Starting point
We think solution 1 is clearly the baseline procedure as it is most consistent with general principles and previous agreements. Solution 2 was raised to address cleanup of S-SN configuration related to CHO candidates not admitted by T-SN e.g. measurement gap, measurement IDs, reporting configurations.
We think discussion showed that many companies agree that measurement configurations for evaluation of CHO candidates that were not admitted are not causing any real problem and that specification offers means for network to handle any cleanup network may desire to perform. I.e. we understand a large majority agrees this can be left to network implementation. We think it is clear that issue raised not at all a showstopper for solution 1.
Solution 2 clearly introduces additional complexities and issues, possibly re-opening some previous agreements e.g. regarding how/ when to transfer conditions. Hence, we altogether propose:
Proposal 1:	Adopt solution 1 as the baseline for R17 SN initiated inter SN CPC

As indicated in the previous, we think cleanup of measurement configurations is not a key factor deciding which solution to adopt. For deciding the overall signalling procedure, we think the following aspects are far more important:
a) Coordination of UE capabilities i.e. whether this can be common for all CPC candidates indicated to T-SN
b) Radio bearer configuration i.e. whether the radio bearer configuration can be common for all CPC candidates indicated to T-SN 
c) Whether T-SN should be able to suggest alternative candidates, outside the set for which S-SN initiated inter-SN CPC
There may be more of such key aspects, and to identify these we suggested RAN2 to develop a common view regarding the main inter-node RRC related information to be transferred, in particular the aspect of which parts need to be provided per candidate. Anyhow, for now we will focus on aspects a) to c).

Coordination of UE capabilities
For the coordination of how MN and SN share UE capabilities, MN sets configuration restrictions. The question is whether these would be common for all candidates included in an SN Addition Request to T-SN. An an example, the allowedBCs that MN sets, may differ depending on the band of the individual candidate. Let’s try to explain this by an example
· S-SN generates execution conditions for 3 CPAC candidates, say A, B and C
· MN triggers SN Addition Request to T-SN and includes information regarding capability coordination
· For candidate B, there may be a need to modify the MCG configuration e.g. drop an MCG SCell (while this does not  apply for A and B)
· T-SN accepts a subset of the CPAC candidates
· T-SN provides capability restriction information e.g. selectedBC. This may depend on whether T-SN refused candidate B or another candidate
We acknowledge that during conventional/ non-conditional inter-SN PSCell change, MN may provide measurement results for multiple PSCell candidates but just a single configuration restriction field for UE capability coordination.
· This suggests it may not be essential to support a different value for each potential candidate. We are hower not sure this observation really holds, as for conventional PSCell change the candidates may typically have similar characteristics, as preparation is triggered by a MR concerning one particular frequency
· On the other hand, it seems possible for network to use different SN addition messages towards T-SN in case it is not possible to apply the same value for all the candidates selected by S-SN
From the previous, it seems possible to just signal a common capability coordination value for all candidates. This approach imposes some limitations on network implementation, but these seem acceptable.
Radio bearer configuration
For the radio bearer configuration, the situation is similar to the coordination of UE capabilities. I.e. the amount of SCG resources may not be the same for all candidates, especially when not all candidates are on the same frequency. The available SCG resource may affect the DRBs that MN wishes to offload.
Let’s again try to explain this by the example
· S-SN generates execution conditions for 3 CPAC candidates, say A, B and C
· MN triggers SN Addition Request to T-SN and includes information regarding radio bearers to setup
· For candidate B some limitations may apply regarding the data transfer that can be employed e.g. a limited data rate. I.e. for this candidate MN may wish to offload less of the traffic/ fewer DRB
· T-SN accepts a subset of the CPAC candidates
· T-SN provides information regarding the radio bearer configurations. This may depend on whether T-SN refused candidate B or another candidate
We think the situation is similar to that of UE capability coordination. I.e. for the same reasons it seems possible to just signal a common radio bearer value for all candidates. This again imposes some limitations on network implementation, but these seem acceptable
Although some further analysis seems beneficial, we think it would be good to define a baseline/ starting point and hence we suggest:
Proposal 2:	As baseline, assume a single value of the RRC information (as in CG-Config/ CG-ConfigInfo) i.e. one value common for all candidates
· Accept the limitation this imposes for capability coordination and radio bearer configuration
· Except for the execution conditions and the T-SN generated RRCReconfiguration messages i.e. these are per CPC candidate

Support option for T-SN to suggest alternative candidates 
RAN2 did not conclude whether it should be possible for T-SN to suggest CPC candidates outside list provided by S-SN. Some remarks regarding this:
· We think general principle has so far been that source node is in control of mobility.
· Introducing the option for T-SN to suggest alternative CPC candidates complicates the overall procedure.
· Given the previous, we think the options hould only be introduced if there is a real problem making this enhancement more or less essential. We are however not aware of any such fundamental problem. I.e. why couldn’t S-SN not consider these alternative candidates in the first place..
· In case a CPC candidate would be somewhat loaded, there is only a potential issue after CPC execution and T-SN can perform PSCell change after that
· There are other limitations to the CPC procedure, ones that actually seem more severe and would more deserve to be addressed. However, given limited time, this seems not possible
Altogether we thus propose:
Proposal 3:	T-SN cannot suggest alternative CPC candidates i.e. outside list provided by S-SN

Further aspects remaining from previous discussions
This section addresses some of the proposal from the previous e-mail discussion that were so far not concluded.
R2-2103109	Summary of [Post113-e][234][eDCCA] CPAC procedures (CATT)	CATT	discussion	Rel-17	LTE_NR_DC_enh2-Core	Late

First of all, we think the following proposals are still valid and they can simply be adopted:
Proposal 4:	Agree the following proposals remaining from R2-2103109:
· P2: Do not introduce specification changes to facilitate or restrict support of blind CPAC
· P3: T-SN may not accept some of the candidates suggested by S-SN
· P5: Do not introduce specification changes to address cleanup of S-SN configuration related to CHO candidates not admitted by T-SN (i.e. can be left to network implementation, no need to specify UE behaviour)
For some other proposals, we prefer some modification:
P6: We agree that MN sends SN change confirm occurs upon receiving ReconfigurationComplete from the UE, confirming CPAC configuration. We are fine to inform RAN3, but think that the data forwarding aspects are best left to RAN3 (as always) i.e. no need for provide any RAN2 recommendations regarding this
P7: This document included some more discussion on the need for per candidate information from perspective of capability coordination and radio bearer configuration. Based on this, we think the proposal can be modified as shown below
Proposal 5:	Agree the following somewhat modified proposals remaining from R2-2103109:
· P6: MN sends SN change confirm after receiving ReconfigurationComplete from the UE. I.e. Further details regarding data forwarding aspects are left to RAN3
· P7: Baseline for RRC inter-node information needed in Xn messages
· SN Change Required
· Existing content (i.e. as in single CG-Config RRC INM)
· Add execution condition per candidate cell, 
· SN Addition Request
· Existing content (i.e. as in single CG-ConfigInfo RRC INM)
· SN Addition Request Acknowledge:
· Existing content (i.e. as in single CG-Config RRC INM)
· Add target cell configuration per accepted candidate cell
· SN change confirm
· List of (not) accepted CPC candidates.

In the annex of this contribution we provide some analysis of the RRC information exchanged in inter-node messages that may be used as starting point for further analysis.
Conclusion & recommendation
This document discusses the main stage 2 issues regarding SN initiated inter-SN CPC. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1:	Adopt solution 1 as the baseline for R17 SN initiated inter SN CPC
Proposal 2:	As baseline, assume a single value of the RRC information (as in CG-Config/ CG-ConfigInfo) i.e. one value common for all candidates
· Accept the limitation this imposes for capability coordination and radio bearer configuration
· Except for the execution conditions and the T-SN generated RRCReconfiguration messages i.e. these are per CPC candidate
Proposal 3:	T-SN cannot suggest alternative CPC candidates i.e. outside list provided by S-SN

Proposal 4:	Agree the following proposals remaining from R2-2103109:
· P2: Do not introduce specification changes to facilitate or restrict support of blind CPAC
· P3: T-SN may not accept some of the candidates suggested by S-SN
· P5: Do not introduce specification changes to address cleanup of S-SN configuration related to CHO candidates not admitted by T-SN (i.e. can be left to network implementation, no need to specify UE behaviour)

Proposal 5:	Agree the following somewhat modified proposals remaining from R2-2103109:
· P6: MN sends SN change confirm after receiving ReconfigurationComplete from the UE. I.e. Further details regarding data forwarding aspects are left to RAN3
· P7: Baseline for RRC inter-node information needed in Xn messages
· SN Change Required
· Existing content (i.e. as in single CG-Config RRC INM)
· Add execution condition per candidate cell, 
· SN Addition Request
· Existing content (i.e. as in single CG-ConfigInfo RRC INM)
· SN Addition Request Acknowledge:
· Existing content (i.e. as in single CG-Config RRC INM)
· Add target cell configuration per accepted candidate cell
· SN change confirm
· List of (not) accepted CPC candidates.
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Status following R2-113e/ R3-112e (Annex)
RAN2 reached the following agreements (summarised, possibly some earlier agreements to be merged)

· For SN initiated CPC, large majority thinks MN builds Uu message by associating conditions from S-SN and response from T-SN (indicating which candidates are admitted) but no agreement yet
· For all cases, the CPAC configuration concerns an MN generated message (MN format), including MCG and SCG configuration (i.e. MN parameters e.g. sk-Counter, T-SN generated target configuration and possibly S-SN parameters e.g. conditions). For conditions set by S-SN, FFS whether MN needs to comprehend and how to signal
· Non-conditional configuration can be included in Reconfiguration message also carrying conditional reconfiguration (MN generated CPAC)
· Conditions: B1/ A4 supported for MN initiated CPC
· UE may delay compliance checking for RRC message within condRRCReconfiguration (no specification changes)
· Upon CPAC configuration, UE returns ReconfigurationComplete message to MN not including ReconfigurationComplete message for T-SN. In case of SN initiated CPC, the message may include ReconfigurationComplete message for S-SN (confirming non-conditional reconfiguration e.g. measConfig)
· Upon execution, UE returns ReconfigurationComplete message to MN now including ReconfigurationComplete message for SN
· SRB1 is used for configuration and confirm
· CPAC configurations are released upon conventional PSCell addition/ change and upon successful completion of CPAC 
· Existing SCG failure is baseline. Contents and other enhancements e.g. attemptCondReconfig are FFS




RAN3 furthermore reached the following agreements

General
· WA: Prepare multiple PSCells in one CPAC procedure
· Do not provide Location Information and Resource Coordination information in CPAC, use same parameters for other IEs in the response message for different PSCells,
· FFS for single RRC container or multiple RRC containers which is pending to RAN2.
· Initiating node decides how many PSCells may be configured for UE (WA)
· WA: In case of SN initiated inter-SN CPC, baseline it to support preparation of multiple PSCells in one target SN by one SN Change procedure
· In CPA and MN initiated inter-SN CPC:
· MN does not send execution condition(s) to the Target SN,
· Target SN provides the prepared PSCell id(s) and the corresponding RRC container(s) (RRCReconfiguration) to the MN,
· MN generates and transmits the conditional configuration message to the UE. 
· Direct communication between S-SN and T-SN is not supported.
Earlier
· Target SN to make the decision on the prepared PSCell or PSCells (if decided to be allowed).
· WA: target SN to provide the prepared PSCell id (or PSCell ids, if decided to be allowed) to the MN for CPA, MN initiated inter-SN CPC, and SN initiated inter-SN CPC
User plane handling
· Support Early Data Forwarding in CPAC.
Earlier
· WA: in case of MN initiated inter-SN CPC, to support early data forwarding, the MN needs to inform source SN about CPC triggered (i.e. the successful reconfiguration of CPC at UE), details FFS.
· Support Late Data Forwarding in CPAC. 
· WA: in case of both MN and SN initiated inter-SN CPC, to support late data forwarding, it is needed to inform the source SN about the successful CPC execution and UE accesses to the target SN, details FFS. RAN3 waits for RAN2 progress before discussing further details.
We understand that companies agree that RAN2 should decide the main remaining issue regarding handle signalling for SN initiated change, and this contribution addresses this aspect. This is done by preparing stage 2 flows, including overview of the relevant signalling.



Overall stage 2 flow (baseline from RAN2, RAN3 status)
In our understanding, RAN3 WA is to support option 2 i.e. one CPAC procedure can support preparation of multiple candidates. We think that candidates need to be visile at XnAP, e.g. to facilitate subsequent modification/ cancel, but think that further details are still FFS e.g. in which XnAP messages we will have such visibility. We furthermore think we can now assume baseline to be that MN builds the Uu message by associating conditions from S-SN and response from T-SN.

To facilitate the discussion, we provide an overview of the message sequence taking into account the previous starting points:



Fig. 1: Inter-node signalling for SN initiated SN change (inter-SN CPC)
Some remarks regarding the existing signalling, as used for non-conditional change of SN (FFS whether exactly same messages are re-used)
Part 1: Configuration
1. SN change required can include multiple candidates on one T-SN, in which case it includes XnAP fields that are specific to one candidate PSCell i.e. candidates are visible at XnAP level. A.o. the execution condition is provided per candidate PSCell
2. The SN addition request ack can include multiple PSCell candidates and has similar contents as SN change required. If multiple candidate PSCells are included, it is FFS whether for certain fields it should be possible to signal multiple values e.g. a value per candidate. This might be desirable for resources to be setup at SN, configuration restrictions
3. The SN addition request ack includes for each candidate PSCell that is admitted/ accepted by T-SN a CG-Config RRC (INM), embedded within a container
4. MN prepares the RRC reconfiguration message that can include a non-conditional S-SN generated RRCReconfiguration message and one or more candidate PSCells by condReconfigToAddModList. Each entry includes an S-SN generated execution condition (referring to the S-SN measConfig) and a MN generated of RRCReconfiguration message that furthermore ncludes a T-SN generated RRCReconfiguration message
5. The UE returns an RRCReconfigurationComplete message that the message can include and ReconfigurationComplete message for S-SN (confirming a non-conditional reconfiguration, if included in 4)
6. The SN change confirm may include the list of candidate PSCells that were admitted/ accepted
Part 2: Execution
1. The UE transmits an RRCReconfigurationComplete message that includes a response to the MN generated RRCReconfiguration message, that again includes a response to the T-SN generated RRCReconfiguration message
2. MN initiates release of S-SN
3. S-SN acknowledges the SN release
4. MN forwards to T-SN the RRCReconfigurationComplete by which UE confirms the T-SN generated Reconfiguration 
5. UE initiates RA towards PSCell
6. S-SN may initiate SN status transfer procedure towards MN
7. MN forwards the SN status transfer towards T-SN

Review of RRC related information in INM (Annex)
The following table provides some further details regarding the contents of the different messages.
PC: Per Candidate, PF: Per Frequency, PU: Per UE (same acorss all candidates)
	Option 2b
	Type
	Options
	Remarks

	1. SN change required
	RRC fields concerns subfields of CG-Config as provide upon PSCell change

	PSCell candidate Id and details
	XN
	PC
	

	CPC execution condition
	RRC
	PC, PF
	 

	Candidate cell info (measurement results)
	RRC
	PU
	FFS for which cells e.g. only cells that S-SN considers to be suitable PSCell candidates?
For each cell ARFCN of the RS (SSB and/ or CSI-RS) and measurement results (both cell and beam, SSB and/ or CSI-RS based)

	Current S-SN assigned configuration (SCG config, RB config, measConfig and otherConfig)
	RRC
	PU
	

	Current S-SN selection for capability coordination e.g. selected BC, FSC
	RRC
	PU
	

	S-SN generated RRCReconfiguration (non-conditional changes)
	RRC
	PU (PF)
	Setting measConfig for CHO candidates
FFS whether measConfig signaled to UE should depend on which candidates are accepted by UE e.g. by partitioning per frequency. Seems enhancement

	2. SN addition request
	

	PSCell candidates and for each the details (e.g. ARFCN, PCI)
	XN
	PC
	

	SN UE AMBR
	XN
	PU?
	

	PDU session resources to add
	XN
	PU?
	FFS whether resources to be setup depend on actual candidates i.e. certain frequencies may be more loaded than others. MN would be sufficiently aware??

	SRB split to setup
	XN
	PU?
	See previous

	MR-DC resource coordination Info
	XN
	PU?
	Not sure about the usage and whether it may depend on candidate, as previous

	Mobility restriction/ RFSP
	XN
	PU?
	Assume restrictinos would depend on UE and not on candidate, but not sure?

	Candidate cell info (measurement results)
	RRC
	PU
	FFS for which cells e.g. only for candidates?
See SN change required. SN suggests candidates, so only SN configured measurements

	Current SN assigned configuration (SCG config, RB config, measConfig and otherConfig)
	RRC
	PU
	

	Configuration restrictions for capability coordination
	RRC
	PC, PF?
	PC baseline/ preferred. Optimisations can be considered

	Current SN selection for capability coordination e.g. selected BC, FSC
	RRC
	
	

	
	
	
	

	3. SN addition request ack
	

	PSCell candidates admitted by T-SN (e.g. by list of Id’s)
	XN
	PC
	

	PDU session resources admitted/ not admitted
	XN
	PU?
	See corresponding field in requesti

	SRB split admitted/ not admitted
	XN
	PU?
	Same as previous

	MR-DC resource coordination Info
	XN
	PU?
	

	T-SN generated Reconfiguration
	RRC
	PC
	For each candidate, a container carrying the CG-Config RRC INM

	Further fields for RRC based inter-node coordination e.g. SN selected BC for capability coordination, measurement coordination, bla
	RRC
	PC
	All covered by same RRN INM as for T-SN generated reconfiguration

	
	
	
	

	4. RRC Reconfiguration
	

	
	
	
	

	5. RRC Reconfiguration Complete
	

	
	
	
	

	6. SN change confirm
	

	PSCell candidates admitted by T-SN (e.g. by list of Id’s)
	XN
	PC
	

	
	
	
	


Tab. 1: SN initiated change of SN, usage of R17 CPAC related field in each messages
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