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Introduction
Based on RAN2 LS [1], RAN4#101-e discussed gap patterns and RRM impacts related to MUSIM. An reply LS was sent [2], and the outcomes and remaining issues are captured in the WF [3]. 
In RAN#94-e, the scope of RAN4 work for the MUSIM WI was discussed, and the following proposals from [4] were endorsed.
	Proposal 1: RAN4 is requested to capture in TS38.133 that legacy measurement gap patterns (as defined in
TS 38.133 Table 9.1.2-1, and also including patterns #24 and #25) can be applicable for MUSIM operation and
also to capture new gap patterns for MUSIM with MGRP equal to paging DRX cycles for IDLE/INACTIVE.
Proposal 2: Postpone all the discussion on RRM requirements related to MUSIM gaps to Rel-18. Whether
this aspect will be covered under the R18 MUSIM WI or another RAN4 WI can be discussed as part of the
Rel-18 RAN4 package.
Proposal 3: Allocate 0.25 RAN4 RD TUs to R17 MUSIM WI Core part for the remaining Rel-17 RAN4
meetings (i.e. RAN4 #101bis-e and RAN4 #102-e), to make existing gap patterns in TS 38.133 applicable for
MUSIM and to define new gap patterns for MUSIM as well.
Proposal 4: Update the R17 MUSIM WID to add a new Objective 4: ”Specify that existing gap patterns in
TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]” and to list TS
38.133 as affected specification.


Based on WF [3] and RAN conclusions, the following issues are to be further discussed:
· Applicability of existing MGPs for MUSIM
· New MGPs for MUSIM
· Remaining issues related to LS [1]
· Aperiodic gap patterns
· Criteria for “stay in connection” in NW A
In this paper we will provide our views on the above open issues for MUSIM.
Discussion
Applicability of existing MGPs for MUSIM
The applicability of existing MGPs are defined in Table 9.1.2-3 of 38.133, and so far only the RRM and positioning measurements from NW A are considered. 
For MUSIM, gaps are used for multiple tasks in NW B as listed by the RAN2 LS [1], e.g. measurement of serving cell and neighbour cells, paging reception, SI reception. The required MGL and MGRP depends on the exact action UE to perform in NW B. We understand it is up to UE implementation to decide what gaps are needed and how to use them to complete the tasks in NW B, based on the configurations in NW B. UE can then request the MGPs as needed.
In this sense, we see it meaningful to allow all the existing MGPs #0-23 to be applicable for MUSIM. At least all of them can be useful for measurements in NW B. As to MGP #24 and #25, they are applicable for RRM measurements in NW A only when they are needed for poisoning measurements. Although they are not necessary for measurement tasks in NW B, they can be useful for other tasks like paging reception and SI reception. As there is no differentiation about which MUSIM gap is used for what tasks in NW B, it is also meaningful to make them applicable for MUSIM.
Proposal 1: All of the existing MGPs #0-25 are applicable for MUSIM.
New MGPs for MUSIM
	Issue 1-1: New periodic gap pattern
Option 1: Legacy MGL with new MGRP[0.32s, 0.64s, 1.28s and 2.56s]
Option 2: Limited set of legacy MGL with new MGRP[0.32s, 0.64s, 1.28s and 2.56s] 
Option 3: Other Options 


In RAN#94-e it was agreed to introduce new MGPs for MUSIM with MGRP equal to paging DRX cycles for IDLE/INACTIVE. In our view, it is meaningful to include all the paging DRX cycles {0.32s, 0.64s, 1.28s, 2.56s} for the new MGPs, and the next question is which MGLs should be considered. 
RAN4#101-e has concluded that legacy MGPs are can fulfil all the tasks which may require periodic gaps, we do not think new MGL needs to be considered. There are 5 existing MGLs (if we merge the MGLs for FR1 MG and FR2 MG which are caused by the different RF switching time): {3ms, 4ms, 6ms, 10ms, 20ms}. If we combine all the new MGRPs with all the existing MGLs, there will be 20 new MGPs.
In our view, to simplify the spec and avoid over designing, RAN4 can select a subset of legacy MGLs for the new MGPs with large MGRP. As large MGRP is more likely to be used for paging reception and SI reception, small MGL like 3ms or 4ms may not be very useful, so we suggest to only consider {6ms, 10ms, 20ms} for the new MGPs. 
It is noted that the new MGPs with larger MGRP are only introduced for MUSIM, and this should be made clear in the MG applicability table, so that they would not be considered in the measurement requirements for NW A.
	Issue 1-2: Gap for paging and SSB for AGC
Whether a single measurement gap will be used when the time distance between the SSB for AGC and paging reception is shorter than a threshold
· Option 1: Single gap with long MGRP[0.32s, 0.64s, 1.28s and 2.56s] and legacy MGL
· Option 2: Two independent gaps
· Option 3: Do not needs to limit the usage of gaps  


In RAN4#101-e, there is an open issue 1-2 regarding the gap usage for the scenario where the time distance between the SSB for AGC and paging reception is shorter than a threshold. 
Our preference is option 3, i.e. there is no need to limit the usage of gaps.
As discussed above, it is up to UE implementation to decide what gaps are needed and how to use them to complete the tasks in NW B, based on the configurations in NW B. For this particular scenario, UE can request a single gap with e.g. 20ms MGL if the distance between the SSB and the PO is e.g. 10ms. It is also possible for UE to request two separate gaps for the SSB and PO e.g. if one gap is anyway needed for serving and neighbour cell measurement. 
Based on the RAN agreements, new MGPs with larger MGRP {0.32s, 0.64s, 1.28s and 2.56s} and legacy MGL will be supported, so UE can request a single gap with new MGP for this scenario. However, we do not think UE should be mandated to use single MGP with large MGRP in this scenario. 
Proposal 2: Introduce 12 new MGPs with following MGRPs and MGLs for MUSIM.
· MGRP: {0.32s, 0.64s, 1.28s, 2.56s}
· MGL: {6ms, 10ms, 20ms}
Remaining issues related to LS [1]
Aperiodic gap patterns
	Gap for SI reading (Scenario 2 in LS R2-2108861)
Agreements:
Regarding scenario 2, RAN4 concludes that an aperiodic gap pattern can fulfill the task of MIB/SIB1 reading. In addition, legacy gap patterns can fulfill this task but RAN4 has not studied how efficient it would be. A UE may require multiple attempts to read MIB/SIB1when using an aperiodic gap. For efficiency purpose, a legacy gap pattern configured for MIB/SIB1 reading can be released after successfully decoding SIB1 information. 
Issue 1-2: New aperiodic gap pattern
· Option 1: MGL = 20ms
· Option 2: other values
Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B, including On-demand SI request (Scenario 2 in LS R2-2108861)
Agreements:
Regarding scenario 3, RAN4 has not reached conclusions 
Issue 3-1: Gap pattern for on-demand SI  
· Option 1: Legacy gap pattern, such as #25 can be used for this scenario. 
· Option 2: Multiple short aperiodic gaps for each Msg1, Msg2, (Msg3, Msg4) transmission/reception or their combinations 
· Option 3: Single aperiodic gap with a long MGL
· Option 4: Multiple long aperiodic gaps e.g. for RACH (>140 ms), RNAU ( > 2000 ms), etc. with the MGL (ms) = 80, 160, …., 2560, 5120 
· Option 5: autonomous gaps
· Option 6: Other options


In our view, the aperiodic gap for MUSIM can be defined based on some of the existing MGLs (MGRP is not relevant for aperiodic gaps), for both scenario 2 and scenario 3.
For scenario 2, we understand the MGL does not need to cover the whole SI window. During the SI window, SI message is transmitted multiple times and on multiple SSB beams. UE would not keep receiving during the whole SI window, and reserving the MGL same as SI window length would cause a lot of unnecessary interruptions at NW A.
For scenario 3, UE will send the on-demand SI request based on RA procedure. If NW would respond UE’s request, it will update the SI and notify UE about the SI change. UE will then get the notification and receive the SI message (which is scenario 2). For scenario 3 we only need to consider gap pattern for RA procedure. 
It is possible that the RA procedure is longer than 20ms (largest value for existing MGL), but the question is whether the gap pattern design should optimize for all possible configurations. Our view is ‘NOT’ because the gap pattern design should also consider the impacts to NW A. In addition, as agreed in RAN2#116-e, UE can request multiple aperiodic gaps to complete the tasks in NW B. 
	4: RAN2 understands that the intent of aperiodic gap is as follows (no need to specify):
-	If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. due to the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A. If needed, the UE can request another aperiodic gap in NW A.


[bookmark: _GoBack]On the exact legacy MGLs to be considered for aperiodic gap, we suggest 10ms and 20ms considering the main use cases of aperiodic gaps.
Proposal 3: Aperiodic gap for MUSIM is defined based on existing MGLs {10ms, 20ms}.
Criteria for “stay in connection” in NW A
	Issue 6-1: Criteria for “stay in connection” in network A
Moderator notes: For scenario where legacy gap pattern is used, Need not discuss this issue 
· Option 1: whether UE would trigger beam failure or RLF even if long gap duration is configured. 
· Option 2: FFS
· Option 3: out of scope of LS reply 
· Option 4: FFS


Based on our discussions, for all 3 MUSIM scenarios listed in RAN2 LS [1], legacy MGL can be used. For the MGRP, some larger values than existing MGRPs are introduced, but they should not cause any issue for UE to stay in connection in NW A because interruption to NW A is smaller compared to legacy MGPs.
As RAN4#101-e has agreed that no problem is identified for UE to stay in connection in NW A in case legacy MGL and MGRP are used, we do not see the need for RAN4 to further discuss the issue. 
Proposal 4: RAN4 not further discuss criteria for “stay in connection” in NW A.
Conclusions
In this paper we provided our views on remaining issues for MUSIM.
Proposal 1: All of the existing MGPs #0-25 are applicable for MUSIM.
Proposal 2: Introduce 12 new MGPs with following MGRPs and MGLs for MUSIM.
· MGRP: {0.32s, 0.64s, 1.28s, 2.56s}
· MGL: {6ms, 10ms, 20ms}
Proposal 3: Aperiodic gap for MUSIM is defined based on existing MGLs {10ms, 20ms}.
Proposal 4: RAN4 not further discuss criteria for “stay in connection” in NW A.
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