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1 	Introduction
In the last RAN4 meeting, Rel18 NR measurement gap enhance WI was initially discussed. In this paper, the objective 1 in [1] was discussed. In this contribution, some further considerations on this objective are provided on the following aspects:
· Using scenarios clarification for both case 1 and case 2

	The following objectives are considered in this WI:
1. Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
0. Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99
· Note 4: This WID does not include any inter-working with MUSIM gaps



2 Using scenarios
2.1. Clarifications on using scenario for Case 1
In the last RAN4 meeting, the open issues on these using scenarios was captured in [2] below.
	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.
· Option 3: Others.




From the technical perspective, with UE capability supported pre-MG[FG19-3-x] and concurrent MG[FG19-2] in Rel17 we don’t think the new capability is needed to support the simple combination with preMG and concurrent MGs. 
Proposal 1: “Pre-MG + Pre-MG” can be supported by separated pre-MG and concurrent MG capability in Rel17.
	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 our view, if UE support the concurrent MGs, the individual gaps shall be activated or being activated. That is the simultaneous multiple Pre-MGs activation/deactivation is desired. But if there are any potential implementation difficulties when more than one pre-MG needs to be activated, the necessary new capabilities for pre-MG can be investigated with additional efforts.
Proposal 2: Simultaneous multiple Pre-MGs activation/deactivation shall be supported up to UE capability.
Regarding to the more detailed combinations for Case1, the several scenarios (e.g. the combinations below) can be considered were proposed in the last RAN4 meeting. 
· Legacy per-UE gap + Pre-configured per-UE gap 
· Legacy per-UE gap + Pre-configured per-FR gap 
· Legacy per-FR gap + Pre-configured per-UE gap 
· Legacy per-FR gap + Pre-configured per-FR gap
At same time, given the current requirements on the maximum number of UE supported concurrent gaps is 3 as the more than one per-FR measurement gaps is not supported, we can propose that:
Proposal 3: The combinations in Case 1 can be:
· Type-2 per-UE gap + Pre-configured per-UE gap 
· Type-2 per-UE gap + Pre-configured per-FR gap 
· Type-2 per-FR gap + Pre-configured per-UE gap
· Pre-configured per-UE gaps   
· Pre-configured per-FR gaps   
· Pre-configured per-UE gap + Pre-configured per-FR gap
2.2. [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Clarifications on using scenario for Case 2
The open issues on these using scenarios were captured in [2] below.
	Issue 4-1-1: [Case 2] Whether to consider NCSG + NCSG in an FR
< Agreement >: 
· Narrow down options to Option 1 and 3
· Option 1: Yes. FFS whether the same RF chain is assumed for the two NCSG patterns.
· Option 3: Yes, up to UE capability


Firstly, if UE can support both Rel17 NCSG and concurrent MG capability, such combination can be feasible without any additional capability. From UE perspective, the gap instances within the concurrent MGs (either legacy gap in Rel16 or Pre-MG/NCSG in Rel17) are transparent if they can be supported separately. 
Secondly, more than one NCSG within the concurrent MGs is beneficial to both UE and NW. As illustrated in Figure 1 below, there are one NCSG and other legacy gap (Rel16) within concurrent multiple measurement gaps. However, if UE support one NCSG already, there is absolutely a vacant RF chain available for UE. 
Observation 1: The vacant RF chain can be shared by the capable UE during the different measurement gaps (e.g. NCSG #1, NCSG #2 or legacy Type-2 MG#1). 


Figure 1. Examples of NCSG within concurrent MGs
In other words, when UE needs to measure the other carriers beside the one based on NCSG(e.g. f2 in Figure 1), it can be operated in both RF chains ( f0 and f1/2) simultaneously during the MG R16. As a result, the simultaneous serving data reception and measurements on the neighbour carriers within this legacy measurement gap can be allowed. 
Therefore, from UE perspective, if UE can support at least one NCSG as one of induvial gap instance within the concurrent measurement gaps the interruption on the UE’s data reception can be vanished during the UE measuring the other carriers with the vacant RF chain. From the network perspective, it is also beneficial to configure more than one NCSGs to UE when it can support both NCSG and concurrent MG capabilities instead of one NCSG the other non-NCSG. 
Observation 2: If UE’s MOs are associated with same RF band or different bands which can be supported by NCSG capability, it is beneficial to both the network and UEs with more than NCSGs within the concurrent MGs. The limitation of only 1 NCSG within the concurrent MGs is harmful to NW and UE’s efficiency especially regarding to particular NW deployment scenarios (e.g. measured carriers within a same band).  
Proposal 4: NCSG + NCSG in a FR shall be allowed in Rel18.
Then, we can also propose the detailed combinations for Case 2 as: 
Proposal 5: The combinations of NCSG, concurrent MGs in case 2 can be listed below.
· Type-2 MG per UE/per-FR + NCSG per-UR/per-FR
· More than one NCSG per-UE gaps 
· NCSG per-UE gap + NCSG per FR gap

3 Conclusion
In this contribution, serval issues related to the measurement gap enhancement WI in Rel18 are discussed. The proposals can be summarized as:
Proposal 1: “Pre-MG + Pre-MG” can be supported by separated pre-MG and concurrent MG capability in Rel17.
Proposal 2: Simultaneous multiple Pre-MGs activation/deactivation shall be supported up to UE capability.
Proposal 3: The combinations in Case 1 can be:
· Type-2 per-UE gap + Pre-configured per-UE gap 
· Type-2 per-UE gap + Pre-configured per-FR gap 
· Type-2 per-FR gap + Pre-configured per-UE gap
· Pre-configured per-UE gaps   
· Pre-configured per-FR gaps   
· Pre-configured per-UE gap + Pre-configured per-FR gap
Observation 1: The vacant RF chain can be shared by the capable UE during the different measurement gaps (e.g. NCSG #1, NCSG #2 or legacy Type-2 MG#1). 
Observation 2: If UE’s MOs are associated with same RF band or different bands which can be supported by NCSG capability, it is beneficial to both the network and UEs with more than NCSGs within the concurrent MGs. The limitation of only 1 NCSG within the concurrent MGs is harmful to NW and UE’s efficiency especially regarding to particular NW deployment scenarios (e.g. measured carriers within a same band).  
Proposal 4: NCSG + NCSG in a FR shall be allowed in Rel18.
Proposal 5: The combinations of NCSG, concurrent MGs in case 2 can be listed below.
· Type-2 MG per UE/per-FR + NCSG per-UR/per-FR
· More than one NCSG per-UE gaps 
· NCSG per-UE gap + NCSG per FR gap
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