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1. Introduction
The scope of R18 gap enhancement was widely discussed during the previous RAN4 and RANP meetings. The last agreements can be found in [1], duplicated here for information:
	Issue 2-3: [Case 1] Whether to consider Pre-MG + Pre-MG in an FR  
< Wayforward >: FFS the following options
· Option 1: Yes
· Option 2: Deprioritize this combination
· Option 3a: Up to UE capability 
· Option 3b: It would be subject to a new UE capability if the Pre-MGs collide with each other or with other MGs

Issue 2-15: [Case 2] Whether to consider NCSG + NCSG in an FR
< Wayforward >: FFS the following options
· Option 1: Yes
· Option 2: Deprioritize this combination
· Option 3: Up to UE’s capability




In this contribution, we continue discussing the open issues.
2. Discussion
The first issue is whether to consider Pre-MG + Pre-MG in case 1. According to RAN4#104e-bis email discussion, the majority companies (11 companies) support to consider this case. We also believe this is a useful combination. Some company asked for clarification on the use case. At least in our understanding it is useful in CA scenario:
[image: ]
Figure 1 Pre-MG + Pre-MG
Since mobility control is handled on PCC, it is quite typical for NW to configure relatively short SMTC such as 20ms or 40ms. However, NW may choose to configure longer SMTC on SCC since mobility on SCC is less sensitive compared to PCC. In the above example, SMTC on PCC is 20ms while SMTC on SCC is 40ms. Due to load balance or power saving and other reason, NW may configure multiple BWP on both PCell and SCell. When PCell is working BWP1, UE can measure SSB on PCC w/o gap. When PCell is working on BWP2, UE needs MG1 to measure SSB on PCC. Similar situation on SCC. Sometimes gap is needed while sometimes is not needed to measure SSB on SCC. Actually, R17 Pre-MG in CA already support this case, i.e. UE can use MG1 to measure SSB. However, if UE can use another MGP with longer MGRP and shorter MGL to measure SSB on SCC when MG1 is not activated (BWP1 in PCell is active), system throughput can be increased. Because MG2 in green blocks has less overhead than MG1 in grey blocks. The longer periodicity of SMTC on SCC, the more gain there is. 
Regarding UE capability, we are open for further discussion.
[bookmark: _Ref118227223]Observation 1: Pre-MG + Pre-MG is beneficial in CA scenario.
[bookmark: _Ref118227210]Proposal 1: Pre-MG + Pre-MG shall be considered in case 1, unless any critical issue is identified.
[bookmark: _Ref118227213]Proposal 2: RAN4 shall further discuss the following two options on UE capability:
· 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.

The second issue is about NCSG + NCSG. Situation is similar with Pre-MG + Pre-MG, i.e. the majority of companies (12) companies indicated support of this combination. Some companies asked for clarification on the use case. At least in our understanding it is useful in CA scenario. It is our understanding that the use case is similar with R17 concurrent gaps. The only difference is that the Type-2 MG is replaced by NCSG, thanks to multiple RF chains and BB resource.
In below example, the serving cell is on band A. Assuming UE has another spare RF chain to cover band B, UE can still use NCSG to measure band B. It is beneficial for NW to configure another NCSG for measuring band B, especially when SMTC on band A and B are not aligned. For instance:
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Figure 2 NCSG + NCSG
[bookmark: _Ref110541049][bookmark: _Ref118227228]Observation 2: NCSG + NCSG is also beneficial under certain scenarios.
[bookmark: _Ref118227215]Proposal 3: NCSG + NCSG shall be considered in case 2, unless any critical issue is identified. 
[bookmark: _Ref118227476]Proposal 4: RAN4 shall further discuss the following two options on UE capability:
· Option 1: a unified capability to indicate support of case 1, including NCSG + Type-2 MG and NCSG + NCSG.
· Option 2: two separate capabilities to indicate support of NCSG + Type-2 MG and NCSG + NCSG.

3. Conclusion
In this contribution, we provide further discussion on scope of case 1 and case 2 in joint configuration of Pre-MG, concurrent gaps and NCSG. After discussion the following conclusions are provided:
Observation 1: Pre-MG + Pre-MG is beneficial in CA scenario.
Proposal 1: Pre-MG + Pre-MG shall be considered in case 1, unless any critical issue is identified.
Proposal 2: RAN4 shall further discuss the following two options on UE capability:
· 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.
Observation 2: NCSG + NCSG is also beneficial under certain scenarios.
Proposal 3: NCSG + NCSG shall be considered in case 2, unless any critical issue is identified.
Proposal 4: RAN4 shall further discuss the following two options on UE capability:
· Option 1: a unified capability to indicate support of case 1, including NCSG + Type-2 MG and NCSG + NCSG.
· Option 2: two separate capabilities to indicate support of NCSG + Type-2 MG and NCSG + NCSG.
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