3GPP TSG-RAN WG4 Meeting #111	R4-2409248
Fukuoka, Japan, 20 – 24 May, 2024
	
Title: 	Discussion on remaining issues for Case 1 and Case 2
Source: 	Huawei, HiSilicon
Agenda item:	7.5.1
Document for:	Discussion
Introduction
Maintenance of RRM core requirements for Case 1 and Case 2 is discussed in RAN4#110-bis, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Case 1: joint operation of con-MG and pre-MG
· Case 2: joint operation of con-MG and NCSG
In this paper, we will provide our views on remaining issues in core requirements for Case 1 and Case 2.
Discussion
Case 1
All the remaining issues for Case 1 are related to dynamic collision. In RAN4#110-bis the definition of dynamic collision is agreed. 
	Agreement:
· Dynamic collision means when the occasion of Pre-MG with higher priority is involved during the gap collision, where the occasion of other MG/Pre-MG has lower priority. 
· With the main bullet, it includes the scenarios for higher priority Pre-MG activation/deactivation procedure colliding with other MG/Pre-MG instance within 4ms.
· Further refine the wording for the UE features.


A UE feature is also agreed to indicate whether UE supports dynamic collision. 
	32-2
	Support for dynamic collisions
	Support RRM requirements for handling dynamic collisions between a Pre-MG and another measurement gap or Pre-MG.
	32-1
	Yes
	No
	UE is not expected to meet RRM requirements for dynamic collisions


What remains open is what happens in case UE does not support FG 32-2. In our view, supporting 32-2 means UE can handle MG collision differently depending on whether the pre-MG is activated or deactivated. In particular, based on previous agreement, UE capable of FG 32-2 would consider pre-MG colliding with other MG only when it is activated, and it should be able to handle the special cases discussed as dynamic collision Scenario 1-4. There could be two options for UE not supporting FG 32-2:
· Option 1: no requirement. This means NW should avoid configuration that would lead to dynamic collision because UE behavior in terms of collision handling is unpredictable. 
· Option 2: semi-static collision. This means UE would consider pre-MG colliding with other MG no matter it is activated or deactivated. The special cases discussed as dynamic collision Scenario 1-4 do not exist since the keeping/dropping of occasions of MGs are determined by configuration. 
Among the two options we prefer option 2 as it defines clear UE requirements thus allowing more flexibility in terms of NW configuration.  
Proposal 1: When UE does not support FG 32-2, it should consider pre-MG colliding with another MG no matter the pre-MG is activated or deactivated.
	Issue 2-1-1: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?
<Way Forward>
· Option 1: 
· no need to touch the agreements for dynamic collision of Scenario 1/2/3, i.e.:
· The new status of two Pre-MG are applied after the extended T1;
· The dropping rule is only applicable for the activated status of Pre-MG. 
· Option 2: 
· The time point when Pre-MG activation/deactivation take effects shall be updated as: 
· Activation and deactivation of Pre-MG takes effect from the first complete MG occasion after the activation and deactivation delay if the time difference between the overlapping MG and first Pre-MG occasion to be changed is larger than 5ms. Otherwise, activation of Pre-MG takes effect from 5ms after the ending point of the overlapping measurement gap.
· Option 3: 
· For dynamic collision scenario 3, option 1 is not needed with the statement in subclause 8.19.5.3. 
· Option 4: 
· No clarification is needed for Case 1, scenario 1. Requirements are correctly captured in 38.133 section 9.1.12.4. 


For dynamic collision scenario 1, we support option 4, as we do not see any issue in the current requirements in clause 9.1.12.4.
Proposal 2: For dynamic collision scenario 1, do not make any further clarification.
	Issue 2-1-2: [Case 1] - [Scenario 2] When the pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
<Way Forward>
· Option 1: 
· For dynamic collision scenario 2 and scenario 3, the existing Pre-MG (de)activation delay in 8.19.2.1 or 8.19.3 or 8.19.4 should be reused.
· Option 2: 
· no need to touch the agreements for dynamic collision of Scenario 1/2/3, i.e.:
· The new status of two Pre-MG are applied after the extended T1;
· The dropping rule is only applicable for the activated status of Pre-MG. 
· Option 3: 
· Clarify requirements for Case 1, scenario 2 in 38.133 section 9.1.12.4:
	When a collision occurs between a measurement gap occasion and a Pre-MG deactivation procedure, and the Pre-MG is configured with higher priority, the measurement gap occasion shall be dropped. The measurement gap occasion shall remain to be dropped until the ending point of the Pre-MG deactivation procedure.When the deactivation procedure of a Pre-MG collides with a measurement gap occasion that has lower priority than the Pre-MG, if the measurement gap occasion is dropped due to collision with a Pre-MG occasion when the Pre-MG is activated, then the measurement gap occasion shall be dropped or remains to be dropped even when the Pre-MG is deactivated..





For dynamic collision scenario 2, we suggest to make the following clarification in Proposal 3.
The reason is that the special handling to drop the MG occasion is only needed when the MG occasion collides with the pre-MG occasion. Otherwise (with no collision), the MG should be kept even it collides with the deactivation procedure of the pre-MG. The last sentence (remain dropped) is confusing.
Proposal 3: For dynamic collision scenario 2, make the following further clarification.
	When a collision occurs between a measurement gap occasion and a Pre-MG deactivation procedure, and the Pre-MG is configured with higher priority, the measurement gap occasion shall be dropped if the measurement gap occasion collides with an occasion of the Pre-MG. The measurement gap occasion shall remain to be dropped until the ending point of the Pre-MG deactivation procedure.



	Issue 2-1-3: [Case 1] - [Scenario 3] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG
<Way Forward> 
· Option 1: 
· For dynamic collision scenario 2 and scenario 3, the existing Pre-MG (de)activation delay in 8.19.2.1 or 8.19.3 or 8.19.4 should be reused.
· Option 2: 
· no need to touch the agreements for dynamic collision of Scenario 1/2/3, i.e.:
· The new status of two Pre-MG are applied after the extended T1;
· The dropping rule is only applicable for the activated status of Pre-MG. 
· Option 3: 
· No clarification is needed for Case 1, scenario 3. Requirements are correctly captured in 38.133 section 9.1.12.4.
· Option 4: 
· For scenarios in issue 2-1-3 and 2-1-5, the existing agreement shall apply, i.e. ‘The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change’.


For dynamic collision scenario 3, we suggest to remove the requirements in clause 9.1.12.4. The reason is that in this scenario, the normal collision handling rule applies, i.e. the pre-MG is dropped due to collision with a high priority MG. The collision between the pre-MG activation procedure and the MG does not have any impact to the UE requirement. 
Proposal 4: For dynamic collision scenario 3, remove the related requirements in clause 9.1.12.4.
	Issue 2-1-4: [Case 1] - [Scenario 4] When one pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision
Moderator’s note: this issue is a mix between an existing issue of fully overlapping activation/deactivation Pre-MG with collision a Pre-MG gap in the concurrent gap with Pre-MG. 
<Way Forward>
· if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with activated Pre-MG:
· Option 1: 
· For Scenario 4, directly apply the agreements decided for the fully simultaneous multiple Pre-MG activation/deactivation is fine, no need to touch the agreements for dynamic collision of Scenario 1/2/3, i.e.
· The new status of two Pre-MG are applied after the extended T1;
· The dropping rule is only applicable for the activated status of Pre-MG.
· Option 2: 
· RAN4 not to define UE behaviour and requirements for Scenario 4.
· Option 3: 
· No new requirements are needed to address Case 1, scenario 4.


For scenario 4, there can be a lot of combinations for different priority allocation, different pre-MG status and status change directions, and the (de)activation procedures of the two pre-MGs may or may not be simultaneous. Of course, RAN4 can analyse all of them and study what would be the spec impacts, but considering the extra efforts required and the timeline of the WI, we support not define any requirement for this scenario. 
It is noted that even the requirements for scenarios 1 and 2 can be considered as an optimization, since it is corner case where the (de)activation procedure of one pre-MG would collide with MG, and even they collide the impact is just on a single occasion of the two gaps. 
Proposal 5: RAN4 not to define UE behaviour and requirements for dynamic collision scenario 4.
	Issue 2-1-5: [Case 1] - [New issue - dropping rule optimization] Whether to optimise the concurrent measurement gaps are collided when collided?
<Way Forward> 
· Option 1: 
· Only there is overlapping among the [SSBs+Xms] to be measured by these collided concurrent gaps, UE needs to drop the measurement with the lower priority gap. Otherwise, UE can perform these measurements sequentially because UE can return to each of carriers one by one.
· Option 2: 
· No consider optimizations of the collision handling for concurrent gaps in Rel-18.
· Option 3: 
· There is no need to continue discussion on optimizations of the collision handling for concurrent gaps in Rel-18.


We do not support to make optimization of the collision definition at this stage. 
Proposal 6: RAN4 not to make further optimization on the MG collision definition.
	Issue 2-1-6: [Case 1] - [New issue - spec cleaning] This issue related to further cleaning in current spec writing [multiple options can be selected based on discussion]:
<Way Forward> 
· Option 1: 
· Move all requirements in 38.133 section 8.19.5.3 to section 9.1.12.4 if they are not already captured in the latter section; otherwise delete any duplicated requirements. Either add a reference to section 9.1.12.4 in 8.19.5.3 or delete section 8.19.5.3 entirely.
· Option 2: 
· Option 2a: Adopt the changes in section 2.1 (in R4-2405878) to TS 38.133 to clarify Case 1 requirements.
· Option 2b: No requirements are specified for the case of full overlap of Pre-MG and concurrent gap or Pre-MG and another Pre-MG. Add a corresponding note to TS 38.133 in clause 9.1.12.2, that the network should configure either no overlap or partial overlap to allow UE to measure MO’s, assigned to a Pre-MG being deactivated, outside MG
· Option 3: 
· To enhance and clarify the current wording of the current spec, RAN4 shall discuss issues 2-1-1 and 2-1-2 directly in the CRs.


We support option 1 and we have been proposing this change for many meetings. The requirements in clause 8.19.5.3 is not related to (de)activation delay of pre-MG, so they should not be captured in clause 8.19 which is for (de)activation delay. Besides, the requirement in clause 8.19.5.3 are also defined in clause 9.1.12.4, so there is a duplication.
Proposal 7: Void clause 8.19.5.3.
Case 2
	Issue 3-2-1: [Case 2] When the UE is configured with Concurrent gaps with NCSG, what is the potential changes to UE behaviour for NCSG upon SCell activation (in Rel-18)
<Way Forward>
· Option 1: 
· Still follow the gap association, i.e., (This implies we follow Rel-17 gap association rule) 
· Deactivated Scell MO associated with NCSG is measured within NCSG
· Deactivated Scell MO not associated with NCSG is measured outside NCSG
· Option 1a: 
· Based on the principle of reusing the gap association rule to determine in which MG the deactivated SCell MO would be performed, when the deactivated SCell switches to be activated, still reuse the R17 conditions to decide whether this SCell can be measured with the NCSG. That is, keep alignment with the understanding of R17 UE behaviours
· Option 2: 
· When the SCell is deactivated, 
· the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG regardless of gap association.
· Option 2a: 
· When the SCell is deactivated, the deactivated SCell’s MO will be measured within the associated NCSG if NCSG+NCSG is configured.
· Option 3: 
· RAN4 should discuss the following scenarios:
· Scenario 1: UE is configured with two NCSGs. Association between SCell MO and one NCSG is provided.
· The measurement should be done with the associated NCSG.
· Scenario 2: UE is configured with two NCSGs. Association between SCell MO and NCSG is not provided.
· Discuss whether to define requirement for this scenario. If so, which NCSG shall be used for measurement?
· Scenario 3: UE is configured with one NCSG and one type-2 legacy gap. Association between SCell MO and NCSG or MG is not provided.
· The measurement should be done with the associated NCSG.
· Scenario 4: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to NCSG.
· The measurement should be done with the associated NCSG.
· Scenario 5: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to MG.
· Discuss whether to define requirement for this scenario. If so, whether the MO shall be moved from MG to NCSG when the Scell becomes deactivated.
· Option 4: 
· No need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell.
· Option 5: 
· The collision case between measured deactivated SCell MO’s outside NCSG, if allowed in Rel-17, and concurrent MG occasions needs to be considered for Case 2 requirements in Rel-18.
· Option 6: 
· RAN4 to further investigate for Rel-18 the case the UE needs a dedicated NCSG pattern for measuring deactivated SCell MO’s from a set of NCSG patterns and to introduce a UE capability for that.


In RAN4#110 meeting the R17 issue was discussed, and the common understanding is that MO for deactivated SCell can be measured within NCSG regardless of the reported measurement capability for the SCell, as long as the NCSG is in the same FR as the SCell. Based on this understanding, there would be no need to change R17 spec, and RAN4 is ready to discuss R18 UE behaviour.
We support option 2 and 2a. Following option 1 or 3, deactivated SCell will be measured outside NCSG or Type-2 MG if the MO is associated to Type-2 MG. This will lead to additional interruption on top of VIL, which is unnecessary. Another way is that NW reconfigures the MO association following SCell (de)activation. Either way is sub-optimal compared to option 2. 
Proposal 8: When SCell is deactivated, the corresponding MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped, regardless of configured MG association.
Proposal 8a: In case of NCSG + NCSG, the deactivated SCell’s MO is measured within the associated NCSG, and no requirement applies if the association is not provided.
Conclusions
In this paper we provided our views on remaining issues in core requirements for Case 1 and Case 2.
Proposal 1: When UE does not support FG 32-2, it should consider pre-MG colliding with another MG no matter the pre-MG is activated or deactivated.
Proposal 2: For dynamic collision scenario 1, do not make any further clarification.
Proposal 3: For dynamic collision scenario 2, make the following further clarification.
	When a collision occurs between a measurement gap occasion and a Pre-MG deactivation procedure, and the Pre-MG is configured with higher priority, the measurement gap occasion shall be dropped if the measurement gap occasion collides with an occasion of the Pre-MG. The measurement gap occasion shall remain to be dropped until the ending point of the Pre-MG deactivation procedure.


Proposal 4: For dynamic collision scenario 3, remove the related requirements in clause 9.1.12.4.
Proposal 5: RAN4 not to define UE behaviour and requirements for dynamic collision scenario 4.
Proposal 6: RAN4 not to make further optimization on the MG collision definition.
Proposal 7: Void clause 8.19.5.3.
Proposal 8: When SCell is deactivated, the corresponding MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped, regardless of configured MG association.
Proposal 8a: In case of NCSG + NCSG, the deactivated SCell’s MO is measured within the associated NCSG, and no requirement applies if the association is not provided.
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