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1. Introduction
Case 1 requirements was widely discussed during the previous RAN4 meetings. The last agreements can be found in [1]. There are still quite many open items. In this contribution, we continue discussion on RRM requirement design for case 1.
2. Discussion
The first issue we would like to discuss is about the MO association:
	Issue 2-7: [Case 1] Potential clarifications/changes to Rel-17 gap association
< Agreement >: 
· RAN4 reuses the explicit association from Rel-17 MGE for concurrent gap to Rel-18.
· FFS any further enhancement
· FFS how to interpret the gap association to an intra-frequency measurement that does not need MG/NCSG


RAN4 agreed to reuse the explicit association from Rel-17 MGE for concurrent gap to Rel-18. However, it is FFS how to interpret the gap association to an intra-frequency measurement that does not need MG/NCSG. To our understanding, it is possible that intra-frequency SSB can be covered by a subset of candidate BWPs. In this case, NW shall provide explicit association between this intra-frequency MO and a Pre-MG or a Type-2 MG. However, if the MO can be measured without MG/NCSG, as captured in the third bullet, we propose that NW shall NOT configure association between this MO and any measurement gaps, unless the RS to be measured in the MO is fully overlapped with measurement gaps. In case of no association is provided for the MO, UE shall measure the MO outside measurement gap.
[bookmark: _Ref118233265]Proposal 1: when multiple gaps are configured, if a MO can always be measured without MG/NCSG, NW shall not provide association between this MO and any measurement gap, unless it is fully overlapped with gaps. Otherwise, NW shall provide explicit association between the MO and a measurement gap.
[bookmark: _Ref118233268]Proposal 2: In case of no association is provided for the MO, UE shall measure the MO outside measurement gap.

The second issue is about overlapping with activated and de-activated Pre-MG:
	Issue 2-8: [Case 1] Overlapping with activated and de-activated Pre-MG
< Agreement >: 
· FFS further enhancement. If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated
· TBD a deadline to cut off the discussion.


Take Pre-MG + Type-2 MG for example, when the Pre-MG is deactivated, the scenario becomes same as legacy R15/R16, wherein there is only one gap being used. Therefore, no need to consider gap overlapping between the deactivated Pre-MG and the Type-2 MG. When the Pre-MG is activated, the scenario becomes same as R17 concurrent gaps. It is quite straightforward that R17 gap collision handling can be reused.
[bookmark: _Ref118233271]Proposal 3: collisions between Pre-MG and other gap is only considered when the Pre-MG is activated.

The next issue is whether to introduce priority based on associated MO(s):
	Issue 2-9: [Case 1] Potential changes on how to determine the priority
< Agreement >: 
· Take the following as the baseline in Rel-18
· The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. For the priority of a Pre-MG, once it is configured, it should be same until it is reconfigured by RRC signalling 
· FFS whether to introduce priority based on associated MO(s)


when the Pre-MG is deactivated, the scenario becomes same as legacy R15/R16, wherein there is only one gap being used. Thereby no need to discuss priority since no gap collision would happen. When the Pre-MG is activated, the scenario becomes same as R17 concurrent gaps. We believe R17 gap priority mechanism can be reused. It seems no need to further introduce priority based on associated MO(s). 
[bookmark: _Ref118233273]Proposal 4: The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. No need introduce priority based on associated MO(s) unless well justified.

The next issue is about additional gap dropping rule
	Issue 2-11: [Case 1] Additional gap dropping rule
< Wayforward >: 
· FFS whether UE shall drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion. 


In general we support the idea that the collided concurrent gap occasion is allowed to be dropped, regardless whether it has higher priority or not. During the Pre-MG (de)activation procedure, UE needs to reset the gap scheduling and measurement pattern, which may have impact on all the configured gaps. Besides, collision between Type-2 MG and (de)activation procedure of the Pre-MG is not expected to happen frequently, and it can also be avoided by NW. Therefore, we don’t see any problem to drop the collided concurrent gap.
[bookmark: _Ref118233275]Proposal 5: UE is allowed to drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion

The next issue is about (de)activation delay:
	Issue 2-12: [Case 1] Activation/deactivation delay
< Wayforward >: FFS the following options
· Option 1: In case of the activation procedures of multiple pre-configured gaps being overlapped, the pre-configured gap activation delay requirements need to be extended. 
· Note that this option is pending on the conclusion of whether to exclude Pre-MG + Pre-MG combo.
· Option 2: Pre-MG (de)activation delay from Rel-17 is re-used when the (de)activation procedures of multiple pre-MG overlap.


If status of the two Pre-MGs are changed simultaneously, e.g. due to the same event, we think existing Pre-MG (de)activation delay requirements can be reused. However, if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation another Pre-MG is (de)activated, additional delay is expected, which can be further studied.
[bookmark: _Ref118233278]Proposal 6: if statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
[bookmark: _Ref118233281]Proposal 7: if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation the second Pre-MG is (de)activated, additional delay is expected.

The next issue is on RRM measurement requirement. In general, we think most of existing requirements can be reused. For instance, let’s consider Pre-MG plus one legacy gap. When the Pre-MG is activated, it has no difference compared with concurrent gaps. Therefore, measurement requirements is same as R17 concurrent gaps requirements. Once the Pre-MG is deactivated, the scenario becomes R15 legacy case, wherein there is only one active measurement gap. Therefore, existing requirements for single gap apply. 
[bookmark: _Ref115110026]Proposal 8: for case 1, measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF.

3. Conclusion
In this contribution, we provide further discussion case 1 RRM requirements. After discussion the following conclusions are provided:
Proposal 1: when multiple gaps are configured, if a MO can always be measured without MG/NCSG, NW shall not provide association between this MO and any measurement gap, unless it is fully overlapped with gaps. Otherwise, NW shall provide explicit association between the MO and a measurement gap.
Proposal 2: In case of no association is provided for the MO, UE shall measure the MO outside measurement gap.
Proposal 3: collisions between Pre-MG and other gap is only considered when the Pre-MG is activated.
Proposal 4: The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. No need introduce priority based on associated MO(s) unless well justified.
Proposal 5: UE is allowed to drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion
Proposal 6: if statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
Proposal 7: if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation the second Pre-MG is (de)activated, additional delay is expected.Proposal 8: for case 1, measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF.
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