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1	Introduction
[bookmark: _Hlk118313000]RAN4 #105 meeting discussed the RRM core requirements for case 1 (pre-configured MG and concurrent MG), and reached some conclusions in [1]. This contribution will give our further considerations. 
2	Discussion
	Issue 3-1-1: [Case 1] Whether to consider Pre-MG + Pre-MG in an FR  
< Agreement >:  
· Narrow down options to Option 1 and 1a.
· Option 1: Yes
· Option 1a: Yes, with UE capability
Issue 3-1-2: [Case 1] Discussion on UE signalling capability  
< Wayforward >:  
· FFS: Signalling capability shall be defined:
· Option 1: A unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG
· Option 2: Two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.


It was agreed in the last meeting that Pre-MG + Pre-MG in an FR should be considered, while the related UE capabilities are left for further discussion. Between the two options under issue 3-1-2, we prefer option 2 with two separate capabilities. Intuitively, support of more than one Pre-MG requires higher UE capability to monitor the ON/OFF bits, BWP switching, MO/SCell configuration and change statues for each gap. For example, when autonomous activation/deactivation mechanism is used to two Pre-MGs, UE needs to autonomously change the status for both Pre-MGs according to the active BWP switching, related SCell activation/deactivation, and MO changes. The corresponding UE implementation is more complicated and thus separate capabilities for Pre-MG + Type-2 MG and Pre-MG + Pre-MG are desirable.  
Proposal-1: Introduce two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
	Issue 3-1-3: [Case 1] Whether to support the following scenarios for Pre-MG + Pre-MG  
< Wayforward >:  
· FFS: RAN4 should further study the activation/deactivation options for Pre-MG + Pre-MG
· Option 1: Simultaneous multiple Pre-MGs activation/deactivation
· Option 2: Non-simultaneous multiple Pre-MGs activation/deactivation


For the scenarios in issue 3-1-3, the following cases are identified. As shown in figure 1a below in case of BWP switching from BWP1 to BWP2, MO1 in BWP1 should be measured with gap and Pre-MG1 will be activated, while MO2 in BWP2 does not require gap any longer and Pre-MG2 will be deactivated. Figure 1b illustrates another example for non-simultaneous multiple Pre-MGs activation/deactivation. BWP switching in CC2 will activate Pre-MG2, and then BWP switching in CC1 will deactivate Pre-MG1. Therefore, both simultaneous and non-simultaneous activation/deactivation scenarios are possible from our perspective.
Proposal-2: Both simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation should be studied.
	

Figure 1a, simultaneous multiple Pre-MGs activation/deactivation

	

Figure 1b, non-simultaneous multiple Pre-MGs activation/deactivation



	Issue 3-2-5: [Case 1] Activation/deactivation delay  
< Wayforward >:  
· Option 1: RAN4 shall extend the activation when multiple Pre-MG are activated.
· FFS whether condition is needed.
· FFS: 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.
· Option 2: RAN4 shall reuse the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap.
· FFS whether condition is needed.
· FFS: 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.


Different delay requirements for simultaneous and non-simultaneous multiple Pre-MG activation/deactivation scenarios are proposed in the last meeting. For simultaneous scenario, e.g. triggered by the same event as shown in figure 1a, the activation/deactivation procedures for multiple Pre-MGs could be performed parallelly and the existing delay requirements could be reused. For non-simultaneous scenario, e.g. triggered by different events, ideally the activation/deactivation procedures could be independently. However, Pre-MG2 may be dropped with Pre-MG1 due to collision before the completion of deactivation of Pre-MG1. And Pre-MG2 will be used after the deactivation of Pre-MG1. In this case, we can compromise to extend the activation delay for Pre-MG2.
Proposal-3a: For simultaneous Pre-MGs activation/deactivation, the existing Pre-MG (de)activation delay requirements could be reused.
Proposal-3b: For non-simultaneous multiple Pre-MGs activation/deactivation, the (de)activation delay requirements for the first-triggered Pre-MG should be extended. 
	Issue 3-3-1: [Case 1] Explicit and implicit association  
< Agreement >:  
· RAN4 to focus on high-level issue and discuss whether to consider implicit association of intra-frequency layers with Pre-MG?
· Option 1: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements).
· Option 2: RAN4 shall consider defining implicit association of intra-frequency layers with Pre-MG.


Explicit association framework has been discussed extensively in Rel-17. It could provide a clear relationship between gaps and measurement objects and should be reused in Rel-18. One motivation to define implicit association is for intra-frequency layer. This issue could be handled by appropriate configuration and UE behaviour, which will be discussed in issue 3-3-2. 
Proposal-4: Not define implicit association of intra-frequency layers with Pre-MG.
	Issue 3-3-2: [Case 1] Pre-MG association clarification  
< Wayforward >:  
· FFS: When NW configures a Pre-MG and a Type-2 MG in ConMGs, RAN4 to further study whether to clarify the UE's behaviour in the following scenarios:
· FFS: the MO associated with an activated Pre-MG which doesn’t need to be measured within gap 
· FFS: the MO associated with a deactivated Pre-MG 


First of all, whether gap is needed for an intra-frequency layers is changeable, e.g. depending on the active BWP. It is a reasonable network configuration to associate the MO which does not need gap with a Pre-MG, so that the MO could be measured by activating the Pre-MG if needed. Clearly, only the associated gap could be used. 
However, the scenario when the MO does not need gap while the associated Pre-MG is activated due to other reasons may happen. Then UE behaviour should be clarified. In our understanding, such the MO could be measured outside gap or within the associated activated Pre-MG, depending on the overlapping between SMTC and gap occasions. This is similar as legacy rule for intra-frequency without gap. 
Proposal-5: For the MO associated with an activated Pre-MG which does not need to be measured within gap:
· If not all of the SMTC occasions are overlapped with any gap occasions, the MO should be measured outside gap
· Otherwise, the MO should be measured within the associated Pre-MG. 
If associated with a deactivated Pre-MG, the MO does not need gap and naturally should be measured outside gap. For autonomous activation/deactivation mechanism, UE will deactivate the Pre-MG only when all the associated MOs do not need gap. And for network-controlled activation/deactivation mechanism, deactivating the Pre-MG when the associated MO needs gap is a wrong configuration and should be avoided. 
Proposal-6: The MO associated with a deactivated Pre-MG should be measured outside gap.
	Issue 3-2-2: [Case 1] Whether to consider gap sharing rule  
< Agreement >:  
· Gap sharing rules shall not be considered when the two gaps are with different priority.
< Wayforward >:  
· [bookmark: _Hlk119508266]FFS whether RAN4 to consider the gap sharing rule when two gaps configured with equal priority. 
· TBD a deadline to cut off the discussion


Rel-18 MG_enh WID precluded gap sharing rules when the two gaps are configured with different priorities, and will further discuss whether gap sharing rules for equal priority case. Gap sharing rule is not adopted in Rel-17 due to the potential larger throughput loss. And we don’t see the motivation to reconsider it. Neither FO case in NTN system nor equal priority case as proposed before is typical in Rel-18.
Proposal-7: Equal priority case is unreasonable and gap sharing rules should not be considered.
	Issue 3-2-4: [Case 1] dynamic collisions  
< Wayforward/Agreement >:  
· Support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies).
· FFS: Dynamic collisions are gap collisions involving a pre-configured MG, where gap instances of other MGs are dropped.
· FFS: Gap combinations that cause dynamic collisions when at least one Pre-MGs with higher priority are involved in gap collision.
· FFS: Gap combinations that does not cause dynamic collisions when at most one Pre-MG involved in the gap collision, and the Pre-MG is assigned the lowest priority level among all the colliding gaps.
· FFS: Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority


The gap combinations proposed above are possible from the current signalling framework, and both of them should be considered. Table 1 lists the UE behaviours in static Pre-MG collision scenario and dynamic Pre-MG collision scenario. Obviously, the MO2 associated with gap2 will be impacted due to the collision with Pre-MG when it is activated in dynamic collision scenario. While in static collision scenario, the MO2 will not be impacted by the Pre-MG no matter it is activated or not. Thus, separate UE capabilities should be considered. 
Table 1, UE behaviours in case of Pre-MG collision
	
	
	Pre-MG associated with MO1
	Gap2 associated with MO2

	1) Collision between Pre-MG with lower priority and gap 2 (static)
	(1a) activated Pre-MG
	The colliding Pre-MG occasion will be dropped and the associated MO1 can only be measured within the non-dropped Pre-MG occasions.
	Not impacted by the Pre-MG.

	
	(1b) deactivated Pre-MG
	The associated MO1 should be measured outside gap
	Not impacted by the Pre-MG.

	2) Collision between Pre-MG with higher priority and gap 2 (dynamic)
	(2a) activated Pre-MG
	The colliding Pre-MG occasion will not be dropped and the associated MO1 can be measured within the Pre-MG occasions.
	The gap2 occasions colliding with Pre-MG should be dropped and the MO2 instances within such gap2 occasions cannot be measured.

	
	(2b) deactivated Pre-MG
	The associated MO1 should be measured outside gap.
	Not impacted by the Pre-MG.


Proposal-8: Define separate UE capabilities for static Pre-MG collision scenario and dynamic Pre-MG collision scenario.
3	Conclusion
This contribution discussed the requirements for case 1: Pre-MG and conMG, and gave the following proposals.  
Proposal-1: Introduce two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
Proposal-2: Both simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation should be studied.
Proposal-3a: For simultaneous Pre-MGs activation/deactivation, the existing Pre-MG (de)activation delay requirements could be reused.
Proposal-3b: For non-simultaneous multiple Pre-MGs activation/deactivation, the (de)activation delay requirements for the first-triggered Pre-MG should be extended. 
Proposal-4: Not define implicit association of intra-frequency layers with Pre-MG.
Proposal-5: For the MO associated with an activated Pre-MG which does not need to be measured within gap:
· If not all of the SMTC occasions are overlapped with any gap occasions, the MO should be measured outside gap
· Otherwise, the MO should be measured within the associated Pre-MG. 
Proposal-6: The MO associated with a deactivated Pre-MG should be measured outside gap.
Proposal-7: Equal priority case is unreasonable and gap sharing rules should not be considered.
Proposal-8: Define separate UE capabilities for static Pre-MG collision scenario and dynamic Pre-MG collision scenario.
4	Reference
[1] R4-2220359, WF on NR_MG_enh2 Part 1, MediaTek Inc
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