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Introduction
The paper first addresses the case of SN initiated change of SN, by discussing the remaining options proposed to be considered by the RAN2 eMail discussion [Post111-e][920][eDCCA] Conditional PSCell Change and Addition.
During this eMail we expressed support for the option that SN builds the message towards the UE. We can however agree to adopt the option in which MN builds the final message, provided we can assume the RAN3 inter-node procedures only include a single candidate (as in R16).
Next, we show there is a need for sevderal MN generated parameters to be applied at execution time and hence we think configuration to apply for a candidate at CPAC execution is an MN generated reconfiguration (with SN generated configuration in sub-field xx-SecondaryCellGroupConfig)
We finally conclude that the resulting signalling structure/ approach equally applies for other the R17 CPAC cases

Altogether we thus propose:
· Generally i.e. for all R17 CPAC cases:
· MN builds the message specifying the configuration to apply at execution time for a CPAC candidate 
· Assuming no support to add/ modify multiple candidates in RAN3 inter-node messages
· The configuration to apply for a candidate at CPAC execution is an MN generated reconfiguration message (including MN and SN generated configuration (latter in xx-SecondaryCellGroupConfig)
· This is required in order to support application of MN configuration at execution time a.o. to handle capability coordination and to cope with case T-SN does not admit DRBs
· RAN2 to confirm that for R17 it is not essential to support (T)-SN involvement in execution condition (non-UE specific coordinatin possible by OAM)
· SN initiated SN change
· SN generates the execution condition and it is transferred by a separate field and within an octet string container
Discussion
SN initiated change of SN
Introduction
We like to start by what we consider the most critical issue to be resolved regarding the R17 conditional reconfiguration work, namely the signalling structure for SN initiated inter-SN CPC. It seems the e-mail discussion did not entirely resolve the issue and proposed that RAN2 would select one of potential options, see box below.
Proposal 4: for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change, the following two options should be further discussed. 
Option 1:	(16 supporting companies) The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 
Option 3:	(6 supporting companies) The source SN generates CPC. The source SN sets the execution condition. The source SN communicates with target SN and receives RRCReconfiguration provided by the candidate PSCell(s). The source SN generates the conditional reconfiguration message and provides it to the MN (possibly in a transparent container) for transmission to the UE.


Let’s start by a message sequence that covers the two options. We understand that in case of option 3, there is an additional procedure between MN and SN i.e. enabling S-SN to build the message taking into account the results of T-SN.

Fig. 1 SI-CPC configuration and execution
 
Handling of multiple candidates
Support of multiple candidates, RAN3 aspects
The SN change required and the subsequent SN addition request, may include multiple candidate PSells within the same message from which T-SN may admit/ select a subset. The Reconfiguration message towards UE should in such case only cover the candidates that are actually admitted/ selected (i.e. no erroneous condReconfigToAddMod entry with only condition present)

RAN3 procedures currently do not support addition or modification of multiple conditional reconfiguration candidates by the same message. Note that this also applies when network performs an MN configuration change that likely affects condReconf candidates. We think that baseline is to assume that R17 RAN3 procedures do not support handling of multiple candidates. If however RAN2 determines that this creates serious issues, RAN3 should be involved.

Support of multiple candidates, T-SN role in PSCell decision
Degradation of the PCell may trigger the S-SN to simultaneously configure several neighbouring cells as PCell candidates. In non-conditional case, the S-SN would provide measurement results for such neighbouring cells leaving the final PSCell decision to T-SN.
For CPC, T-SN can have a say in the PSCell decision i.e. as it decides which candidates to admit/ select. The fact that S-SN indicates each candidate by a separate message does not imply that a T-SN implementation cannot consider the multiple candidates when admitting/ selecting (although it becomes somewhat more difficult).

It may be nice if the CPC mechanism would support similar functionality w.r.t T-SN say in PSCell decision as for non-conditional equivalent. This would however require T-SN having a say in the measurement conditions for CPC execution. This can either be achieved by T-SN involvement (negotiation) in setting the conditions or by T-SN configuring a separate/ additional condition. We think this is however a separate issue i.e. not related to support of multiple candidates by a single RAN3 inter-node message. Altogether we think this leads us to the following:

Proposal 1: RAN2 is requested to discuss and confirm that RAN2 progresses based on the assumption that RAN3 inter-node messages do not support addition/ modification of multiple candidates (i.e. use as baseline, only change if serious issue identified)

It seems good to try concluding the issue of T-SN involvement in conditions now as we touched upon it. At first glance the option of introducing an additional SN generated condition seems attractive/ simple (come for free in some cases). However, we assume the additional T-SN generated condition refers to the T-SN generated measConfig, meaning UE should apply this part of the candidate configuration at configuration time (rather than at execution). Although we in general support aiming at provide same functionality as for non-conditional cases, we are not entirely sure if the additional complexity this brings is essential for R17. I.e. use of OAM may be sufficient 

Proposal 2: RAN2 is requested to discuss and conclude to what extend (T-)SN should have say in measurement condition to be met at CPC execution and select between following options:
a) Introduce negotiation between S-SN (initiating node) and (target) SN for the conditions
b) Allow (target) SN to set a separate condition
c) For R17 its sufficient to have no coordination or use OAM (not UE specific)

MN configuration change@execution
In this section we are discussing if there is a need for some MN configuration parameters to be applied at executions time, as this affects the message structure as well as who builds the final message.

Security: As a starter, we note that for CPA and inter-SN CPC, the UE needs to be provided with the MN generated sk-Counter in order to derive a new secondary KgNB that may be used for SRB3 or SN terminated DRBs.

Radio bearer config: In case of inter-SN CPC, it may be that T-SN is unable to admit some of the SN terminated DRBs that are configured. In such case, it seems desirable to support that these DRBs can be reconfiguration to MN terminated DRBs. It would be preferable to perform this change only at execution time, to avoid that such change is done even if the conditional reconfiguration for the concerned candidate is never executed. The latter may result in reduced performance whenever there are admission issues for one conditional reconfiguration candidate that is configured.

Capability coordination: Upon change of SN, the MN and T-SN interact may share some of the UE capabilities and that the nodes interact for this (capability coordination) purpose. E.g. the band combination and/ or feature set combination used by MN/ for MCG may need to be adjusted to facilitate configuration of the SCG configuration included in the condRRCConfig. This means that in case of CPA and CPC, the MN configuration may need modification to ensure that, together with the SCG configuration applied at execution time, it respects the UE capabilities. It would again be preferable to avoid that MN configuration should be restricted prior to conditional reconfiguration execution. I.e. if application of the MN configuration cannot be delayed until execution, MN has to restrict its configuration such that in conjunction with every conditional CPC candidate, UE capabilities are respected. We think this would result in serious performance loss. Hence, we think that it should be possible to delay application of MN generated fields until CPC execution. This applies for fields relevant for UE capability coordination i.e. a.o. cellGroupConfig and measConfig.

Proposal 3: At least in case of SN initiated change of SN, support that UE can apply MN and SN generated configurations at CPC execution. This means that field conditionalReconfiguration should include MN generated fields i.e. at least sk-Counter, radio bearer, cell group and measurement configuration

There seem to be two ways to realise the previous proposal is by providing an MN generated reconfiguration message as the configuration to apply for a candidate at CPC execution. This is illustrated by the following table:

	Outer message
	1st embedding level
	Remarks

	MN generated reconfiguration message including conditionalReconfiguration, containing for each candidate
>condReconfigId (set by MN)
>Reconfiguration (re-using existing condRRCReconfig): see 1st embedding level
>S-SN generated condition, referring to SN measurement config

	MN generated reconfiguration message including:
· MN reconfigurations e.g. sk-Counter, xxCellGroupConfig and radioBearerConfigN
· SN reconfigurations by field xx-SecondaryCellGroupConfig and possibly by radioBearerConfigM
	If SN generated radioBearerConfig can either be provided by field radioBearerConfigM or within field xx-SecondaryCellGroupConfig
For further details regarding the S-SN generated condition, see below
(condition using event A3 and/ or A5)


Tab. 1 Proposed signalling structure for SN initiated inter-SN CPC

Proposal 4: At least in case of SN initiated change of SN, the configuration to apply for a candidate at CPC execution is an MN generated reconfiguration message

Execution conditon generation and signalling
As mentioned in the previous, it seems good to have some further discussion regarding the execution condition i.e. its generation and how to fit it within the signalling strucuture discussed in the previous.

It seems most companies assume that the execution conditions are set by S-SN, which is consistent with the principle that SN handles the SCG mobility. While for now assuming that T-SN involvement is not required (i.e. see proposal 2), we focus on the actual signalling given that RRC configuration to apply is an MN generated message (as in proposal 4). 

We note that MN in general need not comprehend the information generated by SN, e.g. because it may use another Radio Access Technology than SN. We think this should equally apply for the execution condition alike for any other SN generated configuration. We think that the easiest way to support this is by adding a separate field, with the SN generated execution condition carried within an octet string container to make it possible for MN to forward the information transparently towards the UE.

Proposal 5:	In case of SN initiated change of SN, SN generates the execution condition and it is transferred by a separate field and within an octet string container

The following table illustrates the resulting signalling structure in some more detail.
	Level
	Description
	Remarks

	0
	RRC(Connection)Reconfiguration message generated by MN including field
>       conditionalReconfiguration
o   condReconfigId,
o   condExecutionCond
o   condExecutionConfig2
o   condRRCReconfig
	Outer RRC(Connection)Reconfiguration message generated by MN including separate octet string containers for:
a)     condRRCReconfig
b)     condExecutionConfig2 (new)
These are shown as level options 1a and 1b below

	1a
	RRC(Connection)Reconfiguration message generated by MN,  including field(s):
>       xx-SecondaryCellGroup, sk-Counter, pMaxEUTRA, radioBearerConfig1 (e.g. RB termination change), radioBearerConfig2 and MN configuration (capability coordination)
	Includes MN generated fields as well as T-SN generated configurations i.e. xx-SecondaryCellGroup and possibly radioBearerConfig2
T-SN may generate radioBearerConfig for addition or modification of SN terminated DRBs. The radioBearerConfig generated by SN is either carried within xx-SecondaryCellGroup (i.e. within level  option 2a below) or radioBearerConfigN (i.e. within 2b)

	1b
	NR RRC IE specifying executing condition generated by S-SN
	Specified by one or more measIds, defined within S-SN measurement config.

	2a
	RRCReconfiguration message generated by (T-SN,  at least including field(s): secondaryCellGroup, otherConfig and measConfig. Might also include radioBearerConfig
	

	2b
	RadioBearerConfig generated by (T-)SN
	Applicable if radioBearerConfig is not in 2a




MN initiated cases (SN addition, SN change)
We think that the discussion and conclusions reached for SN initiated inter-SN CPC equally apply for CPA and  MN initiated inter-SN CPC, apart from the last part concerning the signalling of the execution condition. Hence we propose:

Proposal 6:	For all R17 cases i.e. both CPA and CPC, we apply the same conclusion regarding:
· Support for adding/ modifying multiple candidates in RAN3 inter-node messages
· How (T-SN) can have say in execution condition e.g. OAM
· To also support application of MN configuration at execution time
· The configuration to apply for a candidate at CPC execution is an MN generated reconfiguration message

Conclusion & recommendation
This document discusses the R17 conditional reconfiguration cases, focussing on the main aspects discussed in the recent eMail discussion (see [2]) and focussing on the signalling structure, in particular for SN initiated SN change. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1: RAN2 is requested to discuss and confirm that RAN2 progresses based on the assumption that RAN3 inter-node messages do not support addition/ modification of multiple candidates (i.e. use as baseline, only change if serious issue identified)

Proposal 2: RAN2 is requested to discuss and conclude to what extend (T-)SN should have say in measurement condition to be met at CPC execution and select between following options:
a) Introduce negotiation between S-SN (initiating node) and (target) SN for the conditions
b) Allow (target) SN to set a separate condition
c) For R17 its sufficient to have no coordination or use OAM (not UE specific)
Proposal 3: At least in case of SN initiated change of SN, support that UE can apply MN and SN generated configurations at CPC execution. This means that field conditionalReconfiguration should include MN generated fields i.e. at least sk-Counter, radio bearer, cell group and measurement configuration

Proposal 4: At least in case of SN initiated change of SN, the configuration to apply for a candidate at CPC execution is an MN generated reconfiguration message

Proposal 5:	In case of SN initiated change of SN, SN generates the execution condition and it is transferred by a separate field and within an octet string container

Proposal 6:	For all R17 cases i.e. both CPA and CPC, we apply the same conclusion regarding:
· Support for adding/ modifying multiple candidates in RAN3 inter-node messages
· How (T-SN) can have say in execution condition e.g. OAM
· To also support application of MN configuration at execution time
· The configuration to apply for a candidate at CPC execution is an MN generated reconfiguration message
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Background
1.1 SN initiated change of SN (non-conditional)



Figure 10.5.2-2: SN change procedure - SN initiated
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