[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #100-e	R4-2113209
Electronic Meeting, 16th - 27th Aug, 2021

Source:	ZTE Corporation
[bookmark: OLE_LINK4]Title:	Views on multiple concurrent and independent MGs
Agenda Item:	9.11.2.2
Document for:	Approval
1. Introduction
[bookmark: OLE_LINK1]In the last meeting, the following agreements on the concurrent and independent MGs were achieved [1]: 
	Definition
· No consensus on keeping ‘common period of time’ in the definition of concurrent gap in this meeting. 
· Refinement of concurrent gap definition
· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.
Applicability and configurations
· Introduce the association between measurement gap and dedicated use case(s). 
· FFS how to handle the case when the association is not provided.
· Inform RAN2 that the measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
UE capability related issues
· Max number of supported concurrent gap:
· When UE doesn’t support per-FR gap, 
· Assume max 2 MGs as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· Larger number can be considered if RAN4 has extra time in Rel-17.
· UE capability can be discussed later and independently.
· When UE supports per-FR gap, 
· Agreement: Allow network to fall back to use per-UE gap
· Assume max 2 MGs in an FR as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· No separate UE capability is needed for the gap patterns supported for concurrent gap
· Revisit it in the future based on the conclusion in overhead cap discussion, if needed
Overlapping issues
· Definitions of fully overlapped, partial overlapped and fully non-overlapped concurrent gaps
· If at least one of the FO, FPO, PFO and PPO cases is agreed further discuss based on the general assumption:
· UE is required to measure only in one MG in occasions where the two MG s are overlapped
· For per-FR gap case, different FR will be considered separately.
Measurement gap related requirements
· The legacy requirements that can be re-used for concurrent gaps. including:
· MG patterns (or sequence), 
· MG applicability,
· MG reference timing (including MGTA), 
· effective MGRP(data scheduling opportunity depends on MG configuration), e.g., 
· A per-FR gap capable UE without FR2 serving cells but configured with FR2 MOs
· A per-FR gap capable UE without FR2 MOs but still configured with FR2 gap(s), 
· UE UL behaviour after MG


In this contribution, we provide some discussions on the following remaining open issues.
· Associate Gap to use case(s)
· Whether allow simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap
· Overlapping issues
2. Discussion
[bookmark: OLE_LINK5]2.1 Associate Gap to use case(s)
For this issue, the following conclusion achieved in 99 meeting:
	Introduce the association between measurement gap and dedicated use case(s). 
FFS how to handle the case when the association is not provided.


Here we provide our analysis refering to the FFS. If network do not configure the association between the concurrent MG and dedicated use case, one way is that it is up to UE implementation on how to use such MG, the other way is that legacy rules for MO and gap (e.g., in Rel-15/16) can be reused for such concurrent MG, i.e. the MG is applicable for all MOs. Based on such mechanism, for the network configuration, once the network needs to configured a general concurrent MG which can be useful for all MOs, the network will not configure the association between such concurrent MG and dedicated use case. For other cases, network should configured the association between the concurrent MO and dedicated use case.  
[bookmark: OLE_LINK8]Proposal 1: Once the association of one concurrent MG is not provided through configuration signaling by network, which means the concurrent MG is applicable for all MOs. 
2.2 Whether allow simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap
For this issue, which is still FFS after the discussion during 99 meeting. The major concern comes from PRS. Firstly in Rel-15/16, TS 38.331 clearly stated that per FR MG can not be configured together with per UE MG. So the most direct way is to follow the restriction in Rel-15/16. But considering PRS, the MG used for PRS measurement can only be configured as per UE type, can not be configured as per FR type. If one of the concurrent MGs used for PRS measurement, and at the same time another one of the concurrent MGs is per-FR type, how to deal with the conflict between the two concurrent MGs configuration rules, which should be further determined.
In our opinion, considering for PRS, simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap, which should be allowed. The declaration can be added into the specification that only for the case that one of the concurrent MGs is for PRS measurement. If other benefits of such allowance can be proved, maybe the declaration can be removed.
[bookmark: OLE_LINK6]Proposal 2: Allow the simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap.
Proposal 3: Except for PRS consideration, the other benefit of simultaneous configuring per-UE gap and per-FR gap can be further studied.
2.3 Overlapping issues
For the overlapping issues, only some general assumption were agreed during 99 meeting. But it is still open that whether to define requirements for FO, FPO, PFO and PPO. 
· Fully-overlapped (FO): Every gap occasion of one MG is fully covered by every gap occasion of another MG with the same periodicity
[image: ]
· Fully-partial overlapped (FPO): Every gap occasion of one MG is partially overlapped by every gap occasion of another MG with the same periodicity
[image: ]
· Partially-fully overlapped(PFO): Every gap occasion of one MG is fully covered by gap occasion of another MG with the different periodicity
[image: ]
· Partially-partial overlapped(PPO): Every gap occasion of one MG is partially covered by gap occasion of another MG with the different periodicity
[image: ]
· Fully non-overlapped(FNO): Every gap occasion of one MG is fully non-overlapped with another MG with the different periodicity 
[image: ]
[bookmark: OLE_LINK7]For FP, FPO, PFO, PPO,PPO, the following four options for requirements were discussed during 99 meeting.
· Option 1: Yes, with gap sharing rules 
· Option 1a : Yes, with priority rule
· Option 2: No 
· Option 3: No in 1st phase
[bookmark: OLE_LINK2]If all the to-be-measured RSs belonging to different concurrent MGs collide, FO is possible. Actually FO case is the most efficient case since the minimum throughput degradation. The gap sharing rules can be reused in FO, similar as in single MG case. Whether need priority rule, the motivation or use case should be given firstly. If without, we think there is no need to introduce priority rule for FO.
For FPO, FPO and PPO, similar as FO, no matter fully overlapping or non-fully overlapping cases, where gap sharing can be a baseline solution.
Proposal 4: Supporting FP, PFO, FPO and PPO with the gap sharing rules as baseline solution. 
For FNO, one issue was discussed during 99 meeting: 
Whether to define gap cancel rules for fully non-overlapped (FNO) considering the following scenarios
· URLLC scenario
· HARQ feedback (k1, k2)
· FFS other option (e.g. min distance)
One of the use case for FNO can be the application of URLLC traffic. For the UE both supporting URLLC and eMBB traffic, network could configure multiple concurrent MGs with different periodicities, including long periodicity and short periodicity. Correspondingly, maybe the measurement occasions belonging to different MGs would be close to each other.
We are not sure why the cancel should happen, considering that the association between concurrent MG and use case was agreed to introduced, so the network and UE have common understanding that which concurrent MG corresponds to which MO. Even two measurement occasions belonging to different MGs are close, if the MOs are different, it is not reasonable to cancel each one. Only when the MOs of them are same, canceling one of the two measurement occasions seems reasonable, but actually network can avoid such case through configuration. So we do not think this question should be further studied. 
Proposal 5: If the two close measurement occasions correspond to different use cases(MOs), both of them should not be canceled. Otherwise, such case can be avoided through network configuration. 
3. Conclusion
In this contribution, we have the following observations and proposals for multiple concurrent and independent MGs:
Proposal 1: Once the association of one concurrent MG is not provided through configuration signaling by network, which means the concurrent MG is applicable for all MOs. 
Proposal 2: Allow the simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap.
Proposal 3: Except for PRS consideration, the other benefit of simultaneous configuring per-UE gap and per-FR gap can be further studied.
Proposal 4: Supporting FP, PFO, FPO and PPO with the gap sharing rules as baseline solution. 
Proposal 5: If the two close measurement occasions correspond to different use cases(MOs), both of them should not be canceled. Otherwise, such case can be avoided through network configuration. 
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