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Introduction
This paper presents Nokia’s view on RRM aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on open issues for Case 1 requirements as discussed at RAN4 #105 [2], i.e. the combination of pre-configured MG and concurrent MG and lists corresponding proposals.
Discussion
Open issues in [2]
At last RAN4 #105, discussion on Case 1 requirements was continued. Following open issues are contained in [2]. 
	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



The use case of two concurrent Pre-MGs was discussed at RAN4 #105. In our view it is a valid case to be considered in case of CA where 1 Pre-MG pattern will not cover different SMTC periodicities. Some UE vendors mentioned increased complexity due to concurrent Pre-MGs. On the other side a non-CA capable device does not need to support it. Hence it is justified to define a UE capability for support of two concurrent Pre-MGs in an FR, which is separate from the capability for support of Pre-MG and concurrent gap. We support open 1a.
Define UE capability for the support of two simultaneous Pre-MGs in an FR.
	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.
· Option 3: Others.



As mentioned above, a separate UE capability should be introduced according to option 2. In our view, option 2 provides sufficient implementation flexibility for UE, while ensuring not too many support levels need to be considered from network perspective.
Define an extra UE capability for the support of two simultaneous Pre-MGs in both FR1 and FR2.  
	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



In case of concurrent SCell activation/deactivation, simultaneous multiple Pre-MG activation/deactivation will be needed. And in case of non-simultaneous SCell activation/deactivation, non-simultaneous multiple Pre-MG activation/deactivation will be needed. Thus, both options 1 and 2 should be supported with a clarification that only two simultaneous Pre-MGs in the same FR are considered in Rel-18. 
Define support for both scenarios, simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation in an FR. Only two simultaneous Pre-MGs in the same FR are considered in Rel-18.
	Issue 3-1-4: [Case 1] Whether to revisit the Con-MGs rules among the following Pre-MG status change  
< Wayforward >:  
· Activation/activation
· Activation/deactivation
· Deactivation/deactivation
· Deactivation/activation



The rules for concurrent gaps, as depicted in TS 38.133, clause 9.1.8 refer to gap configuration combinations, frequency layer association, gap collision of gaps and gap interruption requirements. 
For the case of two simultaneous Pre-MGs being configured and activated for a UE that supports two simultaneous Pre-MGs in an FR, 
· addition of gap configuration combinations for two simultaneous Pre-MGs in an FR is needed; 
· the rules for frequency layer association can be maintained, as each Pre-MG may be configured to monitor one or more frequency layers; 
· the gap collision rules need to be modified, as full and partial overlap of two simultaneous Pre-MG’s may occur and none of the gap occasions is allowed to be dropped, while the priority rule is only applicable to another concurrent measurement gap in the same FR;
· the gap interruption requirements need to be modified to exclude the case of dropped measurement gap occasion in case of two colliding Pre-MG’s,
· and the rules for UE autonomous / network-controlled Pre-MG activation/deactivation in clauses 9.1.7.3.1 and 9.1.7.3.2 need to be extended to cover all above listed status changes for 2 independent Pre-MGs in an FR (both activated, one activated and one deactivated, both deactivated). 
Agree on the following impact to Con-MG rules due to the support of 2 simultaneous Pre-MG’s in an FR: 
1) addition of gap configuration combinations for two simultaneous Pre-MGs in an FR is needed; 
2) the rules for frequency layer association can be maintained, as each Pre-MG may be configured to monitor one or more frequency layers; 
3) the gap collision rules need to be modified, as full and partial overlap of two simultaneous Pre-MG's may occur and none of the gap occasions is allowed to be dropped, while the priority rule is only applicable to another concurrent measurement gap in the same FR;
4) the gap interruption requirements need to be modified to exclude the case of dropped measurement gap occasion in case of two colliding Pre-MG's; and
5) the rules for UE autonomous / network-controlled Pre-MG activation/deactivation in clauses 9.1.7.3.1 and 9.1.7.3.2 need to be extended to cover all above listed status changes for 2 independent Pre-MGs in an FR (both activated, one activated and one deactivated, both deactivated). 
	Issue 3-1-6: [Case 1] Detail measurement gaps combinations for UE supporting per-FR gap  
< Wayforward >:  
· FFS



Adding measurement gap combinations for Pre-MG + Pre-MG, either with or without simultaneous concurrent measurement gap, to the combinations for Pre-MG + concurrent MG, yields following 25 gap combination configurations for Case 1 requirements as depicted in Table 1.



	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap patterns

	
	Pre-MG
	Concurrent MG
	Pre-MG + concurrent MG

	
	Per-FR1 
	Per-FR2

	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2


Table 1: Gap combination configurations for Case 1 including simultaneous Pre-MG’s
Table 1 is compliant with the agreement at RAN4 #105:
	“Do to not increase the max number of configured gaps for Case 1 (Pre-configured MG and multiple concurrent MGs) comparing to Rel-17 concurrent MG design.” 



In particular, the sum of configured MG’s is up to 3, while there are only up to 2 concurrent MG’s in an FR. 
Use the gap combination configurations for Case 1 requirements as proposed in Table 1 as baseline for further discussion. 
	Issue 3-2-1: [Case 1] Required changes for Pre-MG on collision  
< Wayforward >:  
· FFS whether RAN4 to consider overlapping both for activated Pre-MG and deactivated Pre-MG for applying priority rules. 
· Other enhancements are not precluded.
· If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346.



If Pre-MG is activated, UE will perform the measurements gap-assisted. Else if Pre-MG is de-activated, UE will perform the measurements without gap and can be scheduled by serving cell for data reception and/or data transmission. In case of collision of activated/deactivated Pre-MG with a concurrent MG serving for measurements in the other FR, no issue is expected. In case of collision of activated Pre-MG with concurrent MG in the same FR, the assigned priority for each gap type determines, which gap occasion is active and which gap occasion is dropped. In case of collision of deactivated Pre-MG with concurrent MG in the same FR, the concurrent MG takes preference, even if the assigned priority to Pre-MG is higher than that assigned to concurrent MG. In this case, no data reception/transmission on the serving carrier may be possible depending on the UE capability for gapless inter-frequency measurements. Thus, collisions between Pre-MG(s) and concurrent MG needs only to be considered in case of activated Pre-MG(s). 
Consider only overlapping between activated Pre-MG(s) and concurrent MG for applying priority rules. 
	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



As commented earlier, we do not see a clear benefit in considering a gap sharing rule in case of collision handling and hence we continue to support the agreement from RAN4 #105, even if the gaps are configured with equal priority. Gap sharing is applied for legacy MG, carrying different measurement types but not in scope of concurrent MG’s in Rel-17, as monitored frequencies are assigned in a unique manner to measurement gaps.
In our view, the agreement from RAN4 #105 is fine, as associated MO(s) are configured for Pre-MG and hence the priority of the measurements can be configured and adjusted according to previous dropped measurement occasions. Thus, there is no need for gap sharing even in case of equal priorities. 
Do not consider gap sharing rule for collision handling when two gaps are configured with equal priority.
	Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion  
< Wayforward >:  
· FFS the options.





Activation of Pre-MG takes place within an activation delay of 5 ms after the completion of the active BWP switch / after the completion of SCell(s) activation/deactivation / after RRC processing delay according to TS 38.133, clauses 8.19.2, 8.19.3 and 8.19.4. 
In case Pre-MG activation is overlapped with one of concurrent gap occasions, there is the need to check if collisions between this concurrent gap occasion and a subsequent (first) Pre-MG occasion will occur. TS 38.331, clause 9.1.8.3 lists the conditions for overlap of concurrent gaps, as replicated below. 
	[bookmark: _Hlk97307080][bookmark: _Hlk97307155]Collisions between occasions of two concurrent measurement gaps may occur as specified in this clause if the two measurement gaps are 
-	two per-UE measurement gaps, or
-	two per-FR measurement gaps in the same FR, or
-	one per-UE measurement gap and one per-FR measurement gap.
[bookmark: _Hlk97307288]When UE is configured with concurrent measurement gaps, two measurement gap occasions are considered colliding if at least one of the following conditions is met:
-	the two occasions are fully or partially overlapping in time domain, or
-	the distance between the two occasions is equal to or smaller than 4ms.
The distance between two measurement gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first measurement gap occasion occurs earlier in time than the second measurement gap occasion.



If the conditions for overlap of the concurrent gap occasion and the subsequent (first) Pre-MG occasion are met, then the UE shall postpone the Pre-MG activation to 4ms after the end of the concurrent gap occasion. 
If the conditions for overlap of the concurrent gap occasion and the subsequent (first) Pre-MG occasion are met according to TS 38.133, clause 9.1.8.3, then the UE shall postpone the Pre-MG activation to 4ms after the end of the concurrent gap occasion.
	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



In our view, the above issue is not urgent. Concurrent gaps are assigned priority levels, which form the basis to identify the handling in case of collisions. Priority 1 defines the highest priority according to TS 38.331. If a gap type shall, for all its occasions, always supersede other gap types, a new priority level “always highest priority” can be defined in TS 38.331 as part of the gapPriority parameter. Furthermore, the previous issues need to be resolved first before addressing the case of dynamic collisions.

Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.
	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.



With regard to activation of Pre-MG, it takes place within an activation delay of 5 ms after the completion of the active BWP switch / after the completion of SCell(s) activation/deactivation / after RRC processing delay according to TS 38.133, clauses 8.19.2, 8.19.3 and 8.19.4. 
In our view, two cases need to be distinguished for determining the activation delay in case of multiple Pre-MGs: 
1) In case of different trigger events, separated in time, additional time for (de-)activation of Pre-MG is expected. This is similar as for issue 3-2-3. 
2) In case of a common trigger event for both Pre-MG types, e.g. multiple SCell activation/deactivation, no additional time for (de-)activation of Pre-MG is expected. Hence, the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap due to the same trigger event, is reused.
Two cases need to be distinguished for determining the activation delay in case of multiple Pre-MGs: 
1) In case of different trigger events, separated in time, additional time for (de-)activation of Pre-MG is expected. This is similar as for issue 3-2-3. 
2) In case of a common trigger event for both Pre-MG types, e.g. multiple SCell activation/deactivation, no additional time for (de-)activation of Pre-MG is expected. Hence, the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap due to the same trigger event, is reused.
	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.



It is noted that the use of Pre-MG in Rel-17 has not been limited to handling of intra-frequency layers. According to TS 38.133, clause 9.1.7.3.1, following triggering conditions are supported. 
-	DCI, timer or RRC based active BWP switching, 
-	Activation/deactivation of SCell(s),
-	Addition/removal of any measurement object(s)
-	Addition/release/change of a SCell in carrier aggregation,
Thus, inter-frequency and inter-RAT measurements are possible to be performed with Pre-MG. 
On the other hand, take the scenario of a MG combination of Pre-MG and concurrent MG configured with gap association for PRS measurements. This MG combination would not be usable for inter-frequency and inter-RAT RRM measurements, if Pre-MG is implicitly associated with intra-frequency measurements. Hence a third MG is required, which cannot be a Pre-MG to serve that aspect which would remarkably complicate the handling of concurrent MG’s. Thus, we support option 1, i.e. to consider Pre-MG in Rel-18 for the same use cases as for Rel-17 and not introduce an implicite association to intra-frequency measurements. 
Do 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).
	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



The MG combination of Pre-MG and Type-2 MG in ConMGs should be considered with Case 1 requirements with high priority. In case of an activated Pre-MG, the MO associated with it, could either be measured gap-assisted or outside a gap, in case a gap is not needed. This applies for intra-frequency RRM measurements in case they are covered by the active BWP and have the same numerology as for the victim cell. It further applies to UE’s signalling their capability to perform gapless inter-frequency measurements. Hence, both use cases should be considered to allow the UE to perform gapless measurements for MO’s that do not require a MG. On the other side, such gapless measurements shall not collide with gap occasions for Type-2 MG.  
The UE may perform measurements for an MO, associated with Pre-MG during configuration, without gap in case of activated Pre-MG, if such measurements do not overlap with a configured Type-2 MG. 
	Issue 3-4-1: [Case 1] Measurement delay requirements  
< Agreement >:  
· The options can be captured in high-level as below
· The measurement requirements with concurrent MGs defined in Rel-17 can be reused except that only activated gaps are considered when defining CSSF, Kp and Kgap and P factor
· A scaling factor Kgap needs to be account for collisions with other measurement gaps
· CSSF for each component gap is defined separately
· FFS whether to consider additional applicability to the requirements.



In our view, additional applicability to measurement delay requirements is related to above issues 3-2-3 and 3-2-5 regarding measurement delays due to delayed Pre-MG activation to avoid overlap between Pre-MG and concurrent MG.

Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG.
	Issue 3-5-1: New flag  
< Wayforward >:  
· FFS whether RAN4 shall ask RAN2 to define a new flag for concurrent Pre-MG.



The discussion on signalling for concurrent Pre-MG, e.g. whether to introduce one or more flags, indicated by network or UE, should be postponed to when the design of Rel-18 Pre-MG in the framework of Con-MGs (Case 1 requirements) is mature related to previously discussed issues. 
Postpone discussion on signalling aspects for Case 1 requirements to when the Rel-18 design for combination of Pre-MG and Type-2 MG is mature enough.
	Issue 3-5-2: Priority rules related issues  
< Wayforward >:  
· FFS.



Generally, priority rules defined in Rel-17 for concurrent measurement gaps should form a baseline. For Case 1 requirements, priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
For Case 1 requirements, priority rules defined in Rel-17 MGE for concurrent measurement gaps should form a baseline, as priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
Gap association for Type-2 MG
The definition for Type-2 MG was agreed in [3]: 
	Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17



The gap association flag for PRS measurements has been introduced for Rel-17 concurrent gaps in TS 38.331: 
GapConfig-r17 ::=                   SEQUENCE {
    measGapId-r17                       MeasGapId-r17,
    gapType-r17                         ENUMERATED {perUE, perFR1, perFR2},
    gapOffset-r17                       INTEGER (0..159),
    mgl-r17                             ENUMERATED {ms1, ms1dot5, ms2, ms3, ms3dot5, ms4, ms5, ms5dot5, ms6, ms10, ms20},
    mgrp-r17                            ENUMERATED {ms20, ms40, ms80, ms160},
    mgta-r17                            ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot75},
    refServCellIndicator-r17            ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL,   -- Cond NEDCorNRDC
    refFR2-ServCellAsyncCA-r17          ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    preConfigInd-r17                    ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    ncsgInd-r17                         ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R
    gapPriority-r17                     GapPriority-r17                                                     OPTIONAL,   -- Need R
    ...
}
However, no other gap association for RRM measurements has been introduced. Such association for concurrent gaps in Rel-18 for the combination of Pre-MG and concurrent MG is preferable. For instance, the association may be related to
1) SSB / CSI-RS intra-frequency measurements
2) SSB / CSI-RS inter-frequency measurements
3) Inter-RAT measurements
4) PRS measurements
The measurement types of 1) are typically configured as MOs for Pre-MG. This leaves measurement types 2) to 4) to be configured as MO for Type-2 MG for Case 1 scenario. Hence, aside the gap association flag for PRS measurements, two independent gap association flags for inter-frequency and inter-RAT measurements should be defined. Thus, Type_”the Rel-17 Pre-MG indication can be reused and the association for measurement types . The measurement types of 2) and 3) may be configured as measurement objects for Rel-17 concurrent measurement gaps.  
RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements. MG associations may be defined for i) Intra-/Inter-frequency SSB measurements with configured gap sharing factor, ii) Inter-RAT measurements and CSI-RS inter-frequency measurements, iii) PRS measurements. No further enhancement is needed and intra-/inter-frequency SSB measurements can be associated to Pre-MG.
Conclusion
This paper has presented Nokia’s views on Case 1 requirements as discussed at RAN4 #105 [2], i.e. the combination of pre-configured MG and concurrent MG. As part of this discussion, we make following proposals:
1. Define UE capability for the support of two simultaneous Pre-MGs in an FR. 
Define an extra UE capability for the support of two simultaneous Pre-MGs in both FR1 and FR2.
Define support for both scenarios, simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation in an FR. Only two simultaneous Pre-MGs in the same FR are considered in Rel-18.
Agree on the following impact to Con-MG rules due to the support of 2 simultaneous Pre-MG’s in an FR: 
1) addition of gap configuration combinations for two simultaneous Pre-MGs in an FR is needed; 
2) the rules for frequency layer association can be maintained, as each Pre-MG may be configured to monitor one or more frequency layers; 
3) the gap collision rules need to be modified, as full and partial overlap of two simultaneous Pre-MG's may occur and none of the gap occasions is allowed to be dropped, while the priority rule is only applicable to another concurrent measurement gap in the same FR;
4) the gap interruption requirements need to be modified to exclude the case of dropped measurement gap occasion in case of two colliding Pre-MG's; and
5) the rules for UE autonomous / network-controlled Pre-MG activation/deactivation in clauses 9.1.7.3.1 and 9.1.7.3.2 need to be extended to cover all above listed status changes for 2 independent Pre-MGs in an FR (both activated, one activated and one deactivated, both deactivated). 
Use the gap combination configurations for Case 1 requirements as proposed in Table 1 as baseline for further discussion. 


	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap patterns

	
	Pre-MG
	Concurrent MG
	Pre-MG + concurrent MG

	
	Per-FR1 
	Per-FR2

	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2


Table 1: Gap combination configurations for Case 1 including simultaneous Pre-MG’s
Consider only overlapping between activated Pre-MG(s) and concurrent MG for applying priority rules. 
Do not consider gap sharing rule for collision handling when two gaps are configured with equal priority.
If the conditions for overlap of the concurrent gap occasion and the subsequent (first) Pre-MG occasion are met according to TS 38.133, clause 9.1.8.3, then the UE shall postpone the Pre-MG activation to 4ms after the end of the concurrent gap occasion.
Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.
Two cases need to be distinguished for determining the activation delay in case of multiple Pre-MGs: 
1) 	In case of different trigger events, separated in time, additional time for (de-)activation of Pre-MG is expected. This is similar as for issue 3-2-3. 
2)	In case of a common trigger event for both Pre-MG types, e.g. multiple SCell activation/deactivation, no additional time for (de-)activation of Pre-MG is expected. Hence, the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap due to the same trigger event, is reused.
Do 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).
The UE may perform measurements for an MO, associated with Pre-MG, without gap in case of activated Pre-MG, if such measurements do not overlap with a configured Type-2 MG. 
Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG.
Postpone discussion on signalling aspects for Case 1 requirements to when the Rel-18 design for combination of Pre-MG and Type-2 MG is mature enough.
For Case 1 requirements, priority rules defined in Rel-17 MGE for concurrent measurement gaps should form a baseline, as priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
Extend the explicit association from Rel-17 MGE for defining Case 1 requirements. MG associations may be defined for i) Intra-/Inter-frequency SSB measurements with configured gap sharing factor, ii) Inter-RAT measurements and CSI-RS inter-frequency measurements, iii) PRS measurements. No further enhancement is needed and intra-/inter-frequency SSB measurements can be associated to Pre-MG.
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