

	
	
	



[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #118-e                                                 R2-2204935
E-Meeting, May 09th – May 20th, 2022
	
Agenda item: 	6.21.2 
Source:	Intel Corporation
Title: 	Discussion on remaining issues on CHO including SCG configuration
Document for:	Discussion and Decision
1. Introduction 
In RAN2#117e meeting, a late liaison was received from RAN3 on CHO with SCG configuration as below [1]:
	1. Overall Description:
RAN3 would like to thank RAN2 for the LS on Conditional Handover with SCG configuration scenarios! RAN3 has discussed the matter and decided to enable the needed signalling. The two attached CRs are related to the signalling between the target MN and the target SN.


2. Actions:
To RAN2:
ACTION:	RAN3 kindly asks RAN2 to take the above into account.



From RAN3 perspective, CHO with SCG configuration has been supported in Rel-17, so RAN2 needs to consider the corresponding spec change to support this feature as this proposal was initiated by RAN2. In this contribution, we discuss the remaining RAN2 issues to support this feature, and the corresponding TPs are provided.
2. Discussion 
2.1 Background information

At RAN2#109-bis the following agreement on Conditional Handover (CHO) with SCG configuration was made:

	2 We will not preclude SCG configuration in RRC Reconfiguration with conditional reconfiguration. Limit to cases without RAN3 impact.



Later in RAN2#113-bis, based on [2] RAN2 further discussed the scenarios for CHO including SCG configuration in the following list:

	The possible handover scenarios of PCell with (MR-)DC are provided in the following list:
1. CHO with same SN: CHO from source PCell 1 with SCG in SN 1 to target PCell 2 with SCG in the same SN 1.
1. CHO with different SNs: CHO from source PCell 1 with SCG in SN 1 to target PCell 2 with SCG in SN 2.
1. CHO from single-connectivity to an (MR-)DC connection: CHO from source PCell 1 to target PCell 2 with SCG in SN.
1. Scenario 1, 2, 3 with target MCG and SCG falling in the same network node. This corresponds to the case when the UE is connected to two gNB-DUs in NR-DC, one serving the target MCG and the other serving the target SCG, connected to the same gNB-CU acting both as MN and SN [2].



And the following agreements were made, and LS was sent in [3]:

	3: Send a LS to RAN3 including the following: "RAN2#109-bis agreed that we will not preclude SCG configuration in RRC Reconfiguration with conditional reconfiguration and limit to cases without RAN3 impact. RAN2 would like to check with RAN3 on scenario 1/2/3/4 in R2-2103332. The intention is to see whether there are new RAN3 impacts for these scenarios or not. From RAN2 point of view, if there are new RAN3 impacts for a specific scenario, the scenario will not be supported in Rel-16."



The initial RAN3 response was as below [4], and it’s clear that RAN3 effort is needed to support CHO with SCG configuration.

	1. Overall Description:
RAN3 would like to thank RAN2 for the LS on Conditional Handover with SCG configuration scenarios! RAN3 has discussed the matter and concluded as follows:

Ad. 1) The scenarios assumed in RAN2 can’t be supported with the existing Rel.16 signalling. RAN3 would like to ask for guidance, if the support is needed in Rel.16, or is to be enabled in Rel.17.

Ad. 2) RAN3 has not identified any other scenarios beyond the list included in the RAN2’s LS.




Accordingly, RAN2’s conclusion was that [5] “It has been concluded that CHO with SCG configuration is not supported in Rel-16. However, RAN2 agreed this shall be specified in Rel-17.” Then the latest progress was that RAN3 had specified the necessary signalling in Rel-17 [1], and the leftover issue is how to complete RAN2 work.

Furthermore, according to the Rel-18 mobility WID [6], if this feature cannot be completed in Rel-17, it should be included in Rel-18.

	3. To specify CHO including target MCG and target SCG [RAN3, RAN2]. 
Note 5: This is already being targeted for Rel-17, so this objective will be reviewed at RAN#95-e.




2.2 Removing restriction

Since in Rel-16 the CHO including SCG configuration was not supported, several restrictions in spec had been added, i.e., in TS 37.340 and TS 38.331.

The suggested TPs to remove these restrictions are as below:

TS 37.340 v17.0.0

	[bookmark: _Toc29248356][bookmark: _Toc37200943][bookmark: _Toc46492809][bookmark: _Toc52568335][bookmark: _Toc100944897]10.1	General
Similar procedures as defined under clause 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [2] apply for MR-DC.
Similar CHO principles as defined in TS 36.300 [2] and TS 38.300 [3] apply for the Conditional PSCell Change in MR-DC.
Conditional PSCell Change and conditional PSCell addition are not supported for the MR-DC options NE-DC and NGEN-DC.
Configuration of CHO and CPC for simultaneous operation is not supported in this release.
Editor's note: FFS how to reflect the RAN2 work assumption (and potential further agreements) on CHO and CPAC co-existence.
In case MR-DC is configured, CHO is only supported in Master Node to eNB/gNB Change procedure and in eNB/gNB to MN Change procedure, CHO including SCG configuration is supported in this release.




TS 38.331 v17.0.0 draft

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. If network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5. Network does not configure both condEventD1 or condEventT1 for the same candidate cell. For CPAC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration, the field daps-Config or the configuration for target SCG for CHO.




Proposal 1: adopt the TPs below to remove restrictions for CHO including SCG configuration.
TS 37.340 v17.0.0

	10.1	General
Similar procedures as defined under clause 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [2] apply for MR-DC.
Similar CHO principles as defined in TS 36.300 [2] and TS 38.300 [3] apply for the Conditional PSCell Change in MR-DC.
Conditional PSCell Change and conditional PSCell addition are not supported for the MR-DC options NE-DC and NGEN-DC.
Configuration of CHO and CPC for simultaneous operation is not supported in this release.
Editor's note: FFS how to reflect the RAN2 work assumption (and potential further agreements) on CHO and CPAC co-existence.
In case MR-DC is configured, CHO is only supported in Master Node to eNB/gNB Change procedure and in eNB/gNB to MN Change procedure, CHO including SCG configuration is supported in this release.




TS 38.331 v17.0.0 

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. If network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5. Network does not configure both condEventD1 or condEventT1 for the same candidate cell. For CPAC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration, the field daps-Config or the configuration for target SCG for CHO.






2.3 Leftover issues

As stated in [3] by RAN2, “As per the aforementioned agreement, the SCG configuration is applied only when the conditional reconfiguration for a PCell is met and CHO is executed.” Since there is a delay between CHO configuration is sent to UE and UE performs execution, it’s possible that the configured target SCG is not available when the execution condition (only evaluated based on the quality of candidate PCell) is met.

According to current spec, after SCG is added UE can perform RLM, and UE can also initiate RACH if UE needs SCG radio resources for data transmission. In this case, if the PSCell is not available after SCG is added, an RLF may happen due to T310 expiry in PSCell or random access problem indication from SCG MAC, then UE can initiate the SCG failure information procedure to report SCG radio link failure. And MN may reconfigure another PSCell for UE or release this SCG. This would be a waste of time, and could be avoided in some way. 

But in May meeting, RAN2’s main task is to fucus on Rel-17 completion, and this feature has been listed in the WID of Rel-18 mobility WI, so the further optimizations should be deprioritized and could be left to Rel-18 Mobility.

Proposal 2: RAN2 only specifies basic feature of CHO including SCG configuration in Rel-17, and further optimizations could be considered in Rel-18 mobility WI.

3. Conclusion
In this paper, we further discuss remaining issues on CHO including SCG configuration, and we have the following proposals:

Proposal 1: adopt the TPs below to remove restrictions for CHO including SCG configuration.
TS 37.340 v17.0.0
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	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. If network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5. Network does not configure both condEventD1 or condEventT1 for the same candidate cell. For CPAC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration, the field daps-Config or the configuration for target SCG for CHO.





Proposal 2: RAN2 only specifies basic feature of CHO including SCG configuration in Rel-17, and further optimizations could be considered in Rel-18 mobility WI.
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