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Introduction
RRM core requirements for Case 1 (joint working of pre-MG and con-MG) are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following remaining issues are to be further discussed.
· UE feature list
· Dynamic collision
· MG association
In this paper we will provide our views on remaining issues for Case 1.
Discussion
UE feature list
In [1] a draft feature list is provided as starting point. We support to define all 3 capabilities for Case 1.
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First, it is reasonable to define basic capability for the feature, indicating whether UE can be configured with con-MGs with one or more of the MGs being pre-MGs. Supporting R17 con-MGs and pre-MG does not mean UE can support Case 1 as there are some new requirements defined in R18.
Next, it was already agreed to define capability for pre-MG + pre-MG with simultaneous (de)activation. It is noted that pre-MG + pre-MG without simultaneous (de)activation does not require a capability which means it is part of 32-1.
Finally, we support to define capability for dynamic collision. It is noted that in RAN4#105, it was already agreed that “support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies)”. The FFS is the exact definition of dynamic collision, which was resolved in RAN4#106.
Technically, in case of dynamic collision, UE needs additional implementation to handle the keep/drop of the MG with lower priority following L1/L2 operation (e.g. BWP switch or SCell activation), which would be already known based on L3 configuration without dynamic collision. The specific UE behaviour defined for collision between (de)activation procedure and MG occasion also adds complexity.
Proposal 1: Define the following UE capabilities for Case 1 (details in Annex).
· 32-1: Concurrent gap with Pre-MG in a FR
· 32-2: 2 Pre-MG configuration with simultaneous activation/deactivation
· 32-3: Dynamic collision
[bookmark: _GoBack]Dynamic collision
In previous meetings the UE behaviour for dynamic collision Scenario 1-3 were agreed. 
	Issue 2-1-3: [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. 
· Background: 
· Agreements from fully overlap with activation/deactivation [R4-2310175]:
· For Case 1 (Pre-configured MG and multiple concurrent MGs), under the assumption that the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated, extend the delay by T1 ms for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG
· T1 = 2ms.
· FFS if this activation delay collide with existing gaps
· An illustration example is captured below [R4-2306330]:
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· Agreements from dynamic collision:
· A collision between a change in the status of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG [and UE should continue the measurement within the MG#2]
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used
· The collision scenario in this issue is depicted in the figure below:
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· Proposals
· if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with activated Pre-MG:
· Option 1: OPPO, vivo, China Telecom, ZTE
· it’s preferred to follow the agreements from Scenario 1/2/3, and the Type-2 MG can be replaced by an activated Pre-MG.
· Option 2: HW, Apple, MTK, OPPO
· It is up to UE implementation whether to conduct measurement within Pre-MG occasions (both active and deactivated) during simultaneous Pre-MGs activation/deactivation, i.e., RAN4 not to define UE behaviour and requirements for scenario 4.
· Option 3: E///, CATT
· When one pre-configured MG (Pre-MG #1) deactivation procedure fully overlaps with another pre-configured MG (Pre-MG #2) activation procedure, no gap dropping rule shall be applied and UE shall perform measurement within each activated Pre-MG. Data scheduling is not expected within the deactivated Pre-MG occasions before and after the Pre-MG activation/deactivation procedure.
· Option 4: Nokia
· For scenario 4, in case of collision of Pre-MG activation and Pre-MG deactivation, the gap is activated or deactivated which is assigned the higher priority and the activation/deactivation of the other Pre-MG is postponed by 5ms.
· Recommended WF
· Collect views.


In our view, scenario 4 is similar to scenario 1 and 2 with the type-2 MG replaced by a pre-MG. Based on our analysis, scenario 1 and 2 are the only “abnormal” cases where existing (de)activation delay and priority rule cannot be applied directly. They are characterised by
· The high priority MG occasion is later than the low priority MG occasion
· The low priority MG is in activated status following existing (de)activation delay
Otherwise, the existing priority rule can apply without any change. This is also aligned with the agreement for scenario 3. When the Type-2 MG is replaced by a pre-MG with low priority, 
· when it is in activated status, the agreement for scenario 1 and 2 can be applied; 
· when it is in deactivated status, it will be dropped and not impact the (de)activation of the other pre-MG.
It is noted that although the (de)activation procedure of both pre-MGs may collide with the earlier pre-MG (the pre-MG that occurs earlier in time), the status of the earlier pre-MG is not changed following Rel-17 spec (the status change occurs in the next occasion after the (de)activation delay).
It is also noted that when the (de)activation procedure of the two pre-MGs overlap, the (de)activation delay for simultaneous (de)activation (i.e. 7ms) would apply.
Option 3 proposed by some companies is that no gap dropping rule shall be applied and UE shall perform measurement within each activated Pre-MG. Data scheduling is not expected within the deactivated Pre-MG occasions before and after the Pre-MG activation/deactivation procedure. We do not think the option can work because the status of each pre-MG is not clear. 
For example, as in Figure 1, we simply replace the Type-2 MG in scenario 1 with an activated pre-MG. In this case, both pre-MG#1 and pre-MG#2 should be in activated status following Rel-17 spec. If we follow option 5, none of them should be dropped, and UE is required to measure in both occasions, which is not possible because the distance between the two occasions is <=4ms.
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Figure 1: Example for scenario 4
Figure 2 is just one example of scenario 4, and there can be a lot of other combinations for different priority associations, different pre-MG status and status change directions. 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.
Proposal 2: RAN4 not to define UE behaviour and requirements for Scenario 4.
MG association
	Issue 2-2-1: [Case 1] Pre-MG association clarification
· Proposals
· Option 1: E///, HW, MTK, vivo, Apple
· When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
· Option 1a: HW
· FFS: whether it need to be captured in spec
· Option 2: Nokia
· For Pre-MG association with deactivated Pre-MG1 and activated Pre-MG2, RAN4 to distinguish the cases: 
· no overlap or partial overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 outside the activated Pre-MG2 (e.g. search for SMTCs outside the MG).
· full overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 in Pre-MG2 and drop all measurements assigned to Pre-MG2, if Pre-MG1 is configured with higher priority than Pre-MG2, or UE is required to perform all measurements assigned to Pre-MG2 in Pre-MG2 and drop all measurements assigned to Pre-MG1, if Pre-MG1 is configured with lower priority than Pre-MG2.
· Option 2a: OPPO
· The MO associated with Pre-MG1 is not allowed to be measured with activated Pre-MG2/Type-2 MG without explicated signalling.
· Option 3: MTK
· No need to introduce implicit association for concurrent gaps with Pre-MG.
· Recommended WF
· When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
· Provided that the SSB is within the active BWP of the MO associated with Pre-MG1.
· FFS: whether it need to be captured in spec


We support the proposal in option 1 and 1a. 
[bookmark: _Hlk146123981]When pre-MG1 is deactivated, it means the MO associated to pre-MG1 does not need MG (otherwise pre-MG1 should not be deactivated). As discussed in Rel-17, MO being associated to an MG does not mean it should be measured with MG. In this case, the MO should be considered as measurement without MG. For measurement without MG, following Rel-15 rule, when the SMTC is fully overlapping with activated pre-MG2 or type-2 MG, it should be measured in the activated pre-MG2 or type-2 MG, regardless of the MG association. Otherwise, the MO cannot be measured.
Of course, one may ask why NW does not associate the MO to the pre-MG2 or type-2 MG since the SMTC is fully overlapping with the pre-MG2 or type-2 MG. Our understanding is that associating MO to pre-MG1 is meaningful when SMTC is also fully overlapping with pre-MG1 and pre-MG1 has higher priority. In this case, when pre-MG1 is activated, the colliding occasions of pre-MG2 or type-2 MG will be dropped, and the MO cannot be measured if it is associated to the pre-MG2 or type-2 MG.
Based on above, we suggest to agree on option 1. On the other hand, whether it needs to be captured in spec can be further discussed. As mentioned above, if we consider MO as measurement without MG, it should be measured in the activated pre-MG2 or type-2 MG following Rel-15 rule.
Proposal 3: Agree on option 1 for Issue 2-2-1, FFS whether it needs to be captured in spec.
Conclusions
In this paper we provided our views on remaining issues for Case 1.
Proposal 1: Define the following UE capabilities for Case 1 (details in Annex).
· 32-1: Concurrent gap with Pre-MG in a FR
· 32-2: 2 Pre-MG configuration with simultaneous activation/deactivation
· 32-3: Dynamic collision
Proposal 2: RAN4 not to define UE behaviour and requirements for Scenario 4.
Proposal 3: Agree on option 1 for Issue 2-2-1, FFS whether it needs to be captured in spec.
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Annex: TP for UE feature list 
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32-1
	Concurrent gap with Pre-MG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Detail in Clause [9.1.x.2] of TS 38.133. 

	19-3-x and 19-2
x = 1 or 2 
	Yes
	No
	Network should not configure concurrent gap with Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	32-2
	2 Pre-MG configuration with simultaneous activation/deactivation
	Support configurations of 2 Pre-MG with simultaneous activation/deactivation of two pre-MGs in the same FR. 
	32-1
	Yes
	No
	Unknown activation/deactivation time for simultaneouswhen 2 Pre-MGs are simultaneously activated/deactivated is expected
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	32-3
	Dynamic collision
	Support the RRM requirements when the activation/deactivation delay of Pre-MG overlaps the other measurement gap with lower priority or Pre-MGconfiguration with a pre-MG colliding with another MG or pre-MG, while the first pre-MG has higher priority. 
	32-1
	Yes
	No
	UE is not expected to be configured with a pre-MG colliding with another MG or pre-MG, while the first pre-MG has higher prioritymeet the requirements
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 
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