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Introduction
RAN4 received LS from RAN2#117-e [1] regarding the co-existence of several gap related features, and is asked to answer the following questions.
	RAN2 would like to ask the following questions.
Q1 – Whether there is restriction on joint configuration of some gap features from RAN4 perspectives? 
Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?


In this paper we will provide our views on the MG coordination, and our suggestion for the reply LS. 
Discussion
Status in RAN4 
In [1] the following agreement is listed.
	RAN2 has discussed the co-existence of several gap related features (i.e. pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap) introduced in Rel-17 and concluded the following:
· RAN2 signaling will in general support joint configuration for all gap features.
· RAN2 assumes that the detailed UE behaviour while gaps are overlapped in time domain is RAN4 knowledge.
……
Furthermore, RAN2 understands there may be new gap functionality introduced by NTN WI but the design is not completed at this moment. RAN2 may continue to discuss the joint configuration of NTN gap (if there is one) with other gap features.


It can be seen that the concerned WIs for MG enhancements include: MG enhancements, POS enhancement, MUSIM and NTN. Next, we will provide our views on the support from RAN4 perspective on the inter-working among these WIs in terms of MG.
For the MG enhancement, it was agreed that joint working among pre-configured MG, concurrent MG and NCSG are not supported in Rel-17 [2]. This means the when more than one MGs are configured, none of them can be pre-MG or NCSG. Instead, joint working between concurrent MG and pre-MG/NCSG will be defined in Rel-18 as captured in the approved WI for Rel-18 MG enhancement in RAN#95-e.  
For ePOS, RAN1 has introduced pre-configured MG to enable fast MG request and utilization. It is noted that this pre-configured MG is different from the pre-MG introduced in MG enhancement WI. To differentiate the two, we denote the pre-configured MG for positioning as POS MG. Up to 16 POS MGs can be pre-configured via RRC, and POS MG can be activated by MAC CE. The number of POS MGs that can be activated at a time is discussed in ePOS WI, and our proposal is that only one POS MG can be activated at a time. In addition, in RAN4#102-e it was agreed [3] that when POS MG is activated, RAN4 requirements apply provided that no other MG is configured. This means joint working of concurrent MG and POS MG is not supported. In [3] it is also mentioned that POS MG cannot be configured as NCSG.
For MUSIM, it was agreed in RAN#94-e [4] that no RRM requirements are to be defined in Rel-17. Instead, they will be defined in Rel-18 as part of MUSIM enhancement WI per RAN#95-e agreement. For MUSIM, based on RAN2 agreements, up to 3 MGs can be configured with up to periodic MGs and up to one aperiodic MG, and they can be used for MUSIM purpose only (i.e. NW B operation). Since there is no RRM requirement for MUSIM at all in Rel-17, we understand that from RAN4 perspective joint working between MUSIM and other MG enhancement is not supported, i.e. there is no applicable requirement when MUSIM MGs are configured together with other MGs.
For NTN, it was agreed [5] that at most two MGs can be supported, and there is ongoing discussion about whether the framework of concurrent MGs can be re-used, e.g. association between frequency layers and MG, definition and handling of MG collision based on priority. Our proposal is to re-use framework of concurrent MGs with necessary modification. In this case, NTN MG can joint work with concurrent MG, or in other words, concurrent MG can be used for NTN MG enhancement. We are open to further discuss this point, e.g. depending on RAN2 conclusion for NTN MG.
Suggestion on the reply LS
Based on above discussion, we suggest to reply the following for the RAN2 questions.
Proposal 1: For Q1, reply to RAN2 that 
· Joint configuration of pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap is not supported from RAN4 perspective. 
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.
Proposal 2: For Q2, reply to RAN2 that 
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time.
· For MUSIM, up to 3 gaps can be configured (and activated) with up to periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework.
Conclusions
In this paper we provided our views on the MG coordination, and our suggestion for the reply LS.
Proposal 1: For Q1, reply to RAN2 that 
· Joint configuration of pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap is not supported from RAN4 perspective. 
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.
Proposal 2: For Q2, reply to RAN2 that 
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time.
· For MUSIM, up to 3 gaps can be configured (and activated) with up to periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework.
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1. Overall Description:
RAN4 thanks RAN2 for the information in LS R2-2203879, and would like to provide the following answers to the questions.
Q1 – Whether there is restriction on joint configuration of some gap features from RAN4 perspectives? 
[RAN4] 
· Joint configuration of pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap is not supported from RAN4 perspective. 
· Concurrent MG can be used for NTN MG enhancement, and this can be revisited after RAN2 has concluded on NTN MG.

Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?
[RAN4]
· For ePOS, only one ePOS gap can be activated simultaneously, and from RAN4 perspective no other MG can be configured at the same time.
· For MUSIM, up to 3 gaps can be configured (and activated) with up to two periodic gaps and up to one aperiodic gaps, and from RAN4 perspective no other MG can be configured at the same time.
· For concurrent MGs, RAN4 has provided number of supported MGs in R2-2202604 (all the configured MGs are legacy MGs and thus activated), and from RAN4 perspective no other MG can be configured at the same time.
· For NTN, from RAN4 perspective up to 2 MGs can be configured (and activated) using concurrent MG framework.

RAN4 respectfully asks RAN2 to take the above information into account in the future work. 

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account in the future work. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-e		Aug. 22 – Aug. 26, 2022		Toulouse, France
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