3GPP TSG-RAN WG4 Meeting #103-e 	R4-2208773
Electronic Meeting, 9 – 20 May, 2022

Source:	ZTE Corporation
[bookmark: OLE_LINK4]Title:	Views on multiple concurrent and independent MGs
Agenda Item:	9.10.1.2
Document for:	Approval
1. [bookmark: _GoBack]Introduction
[bookmark: OLE_LINK1]In the last meeting, the following agreements on the concurrent and independent MGs were achieved [1]. Multiple issues around concurrent MGs have been widely discussed and significant progress was achieved until 102 meeting. In this contribution, we provide some discussions on the following remaining open issues.
· [bookmark: OLE_LINK49]Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Whether need additional limitation when UE is configured with both E-UTRA and NR MOs
· Clarifications to gap overlapping
· How to identify the order in which gap priorities are evaluated
· When a classic MG and a concurrent MG overlap
· [bookmark: OLE_LINK3]Whether need to define the overhead cap
2. Discussion
2.1 Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
This issue has been discussed for several meetings, but still without any conclusion. During 102 meeting, the following options were discussed:
	· Open issue 
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting


Actually majority companies preferred Option 1, i.e. not need to restrict applying concurrent gaps into pure LTE  measurement scenario. Only individual company concerned that if support such scenario, which will require additional effort for UE implementation, since UE may use a separate LTE module to conduct LTE measurement. We believe whether multiple gaps or single gap, which is agnostic on the MO type, and only focus on when to switch the RF chain from date transmission/reception in serving cell to the target frequency for measurement. Further more, there is not any new BW or frequency will be introduced due to the support of such use case. 
Further more, the UE feature of concurrent gaps is optional other than mandatory, UE can report it does not support such feature for the worst case, so we can not find reason to preclude the use case of pure LTE measurement for concurrent gaps.
Proposal 1: We can not find any technical cause to preclude the use case of only E-UTRAN MOs from the application of concurrent gaps. 
2.2 Whether need additional limitation when UE is configured with both E-UTRA and NR MOs
Whether need additional limitation when UE is configured with both E-UTRA and NR MOs, it still FFS during 102 meeting.
	· [bookmark: OLE_LINK34]Open issue 
· FFS: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG
Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting


In Rel-15/16, one single gap can already be used for both NR and EUTRAN measurements. So further extension to concurrent gaps is very straightforward. Whether associating all E-UTRA MOs with one single MG, which is depend on NW implementation, no additional limitation is necessary.
Proposal 2: When UE is configured with both E-UTRA and NR MOs, whether associate all E-UTRA MOs with one single MG, which is up to NW implementation, not need additional limitation.
2.3 Clarifications to gap overlapping
During 102 meeting, the clarifications about what is gap overlapping was proposed and some general agreements approved but still two FFS remaining.
	· Agreement 
· The definition of colliding measurement gap occasions applies only between 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
· FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
· FFS in the maintenance phase: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.


We provide some analysis about the two FFS.
How to identify the order in which gap priorities are evaluated
[bookmark: OLE_LINK7]The motivation of this issue is to identify the overlapping case between three gaps as shown below Fig.1.
[image: ]
Fig. 1 Overlapping example
[bookmark: OLE_LINK10]In Fig.1, the order of overlapping handling should be first overlapping 1(between FR1 gap and per-UE gap) than overlapping 2(between per-UE gap and FR2 gap) or other case? Some company believe this is not clear. 
Before we answer the question, one precondition should be noted that for the overlapping issue handling, the priority rule was agreed to apply, and only two priority levels are allowed in the WI of concurrent gaps. Based on these precondition, combined with the possible priority configuration, the overlapping in Fig.1 can only be one of the following two cases in Fig.2 :
[image: ]
Fig. 2 Possible priority configuration
For the two cases, no matter which order applied, the results are always the occasion of Low priority gap dropped. So we do not need to further check this FFS, which can be removed.
Proposal 3: The 1st FFS can be removed since based on the precondition that only two priority levels allowed, not matter which order used, the results are same, i.e. always the occasion of Low priority gap dropped.

When a classic MG and a concurrent MG overlapping
For this issue, here the “classic MG” means the legacy MG. 
The possible differences between classic MG and concurrent MG are: 1) classic MG without association configured; 2) classic MG without priority configured; 3) from RAN2 signalling perspective. 
[bookmark: OLE_LINK11]Since no priority level configured for classic MG, so how to deal with the overlapping between classic MG and concurrent MG, additional rule is needed. For example the default priority is low level, so for all MG not configured with priority level including classic MG and concurrent MG, whose priority level is default low. Why we suggest low level but not high level, since only the request of more important concurrent MG configuration is encouraged, otherwise, just configuring one classic MG is fine. 
Proposal 4: To deal with the overlapping between classic MG and concurrent MG, additional rule is needed since not priority level configured for classic MG. E.g. the default priority level for classic MG is low priority.
2.4 Whether need to define the overhead cap
About the overhead cap, the following options were discussed during 102 meeting:
	· Open issue 
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability
· [bookmark: OLE_LINK38]Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
· Open issue 
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting


For the concern of large overhead caused by concurrent gaps, we believe the Dropping mechanism can alleviate this issue. Beside this, how to configure concurrent gap, which is totally a NW implementation, should not be restricted by additional cap. So we prefer Option 2 and no need to discuss the exact cap formula.
Proposal 5: Not need to define the overhead cap, it is up to NW implementation.
3. Conclusion
In this contribution, we have the following observations and proposals for multiple concurrent and independent MGs:
Proposal 1: We can not find any technical cause to preclude the use case of only E-UTRAN MOs from the application of concurrent gaps. 
Proposal 2: When UE is configured with both E-UTRA and NR MOs, whether associate all E-UTRA MOs with one single MG, which is up to NW implementation, not need additional limitation.
Proposal 3: The 1st FFS can be removed since based on the precondition that only two priority levels allowed, not matter which order used, the results are same, i.e. always the occasion of Low priority gap dropped.
Proposal 4: To deal with the overlapping between classic MG and concurrent MG, additional rule is needed since not priority level configured for classic MG. E.g. the default priority level for classic MG is low priority.
Proposal 5: Not need to define the overhead cap, it is up to NW implementation.
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