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Introduction
This document is the email discussion summary for [103-e][209] NR_MG_enh_1 with the following topics covered
· Topic 1:	General (AI 9.10.1)
· Topic 2: [Core requirement maintenance] Multiple concurrent and independent MG patterns (AI 9.10.1.2)
· Topic 3: [Performance requirements] Multiple concurrent and independent MG patterns (AI 9.10.2.2)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Collect views from companies. Make early decision on issues with clear consensus. Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. 
· 2nd round: 
· Conclude the issues identified in the 1st round. 
· Revise and endorse draft CRs 
Topic #1: General (AI 9.10.1)
Moderator: No TDocs are submitted in this AI.
Topic #2: Core requirement maintenance (AI 9.10.1.2)
Companies’ contributions summary
Discussion papers:
	T-doc number
	Company
	Proposals / Observations

	R4-2207756
	Apple
	Proposal 1: when only E-UTRAN measurement objectives are configured:
	Option 1: concurrent gaps shall not be configured.
	Option 2: introduce a specific UE capability to indicate support of this scenario.
Proposal 2: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, and
	Option 1: all E-UTRA MOs are expected to be associated with one single MG
	Option 2: introduce a new UE capability to indicate support of number of concurrent gap patterns for inter-RAT measurement.
Proposal 3: it is necessary to introduce an overhead cap for concurrent gaps. RAN4 can introduce a UE capability indicating the supported maximum overhead.
Proposal 4: to define overhead cap, the following option 1 is preferred and option 3 is also acceptable:
· 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

	R4-2208032
	Qualcomm Incorporated
	Proposal 1:
· Use X = 4ms for the proximity condition of overlapping MG in FR2-1.
· FFS: The value X for the proximity condition of overlapping MG in FR2-2.
Observation 1: A formula for MG overhead should account for gap collisions and for per-FR vs. per-UE gaps.
Proposal 2: Do not introduce a hard limit on MG overhead. It would be up to the network to control MG overhead by choosing efficient MG configurations.

	R4-2208066
	Intel Corporation
	Observation 1: The separated capability to support the concurrent gaps in case of only E-UTRN MOs configured is unnecessary.  
Proposal 1: The concurrent MG shall be allowed in the inter-RAT measurement when only E-UTRAN measurement objectives are configured.
Proposal 2: No need to define the gap overhead cap.

	R4-2208104
	Xiaomi
	Proposal 1: It is allowed to be configured with concurrent MG to perform only non-NR RAT measurements provided that the UE is capable to support inter-RAT E-UTRAN measurement with concurrent gaps.
Proposal 2: When UE is configured with concurrent MGs, no need to add limitation all configured E-UTRA MOs are associated with one single MG.
Proposal 3: The minimum distance between two gap instances is 4ms for FR2.
Proposal 4: UE shall evaluate the order of gap priorities as follows:
· Use the gap occasion with the highest priority among the overlapped gap occasions of MG as the reference gap;
· Determine whether these gap occasions are overlapped with the reference gap according to the proximity condition;
· Drop the gap occasion(s) which is overlapped with the reference gap.
Proposal 5: No need to discuss the gap overlapping between a classic measurement gap and a concurrent measurement gap.
Proposal 6: RAN4 define the overhead for concurrent MGs, and the max overhead is defined as 30% or reuse the max overhead that UE supports in Rel-15/16.

	R4-2208206
	CATT
	Proposal 1: Concurrent gaps are allowed in the case when only non-NR RAT measurement objectives are configured. 
Proposal 2: Not to define overhead cap for concurrent gap. 

	R4-2208273
	vivo
	Proposal 1: For the issue whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured, ok with option 1 or option 1a. 
Proposal 2:  Suggest to define the overhead cap, i.e., for issue 2-4-1,  ok with option 1 and option 3. For the method on how to define the overhead cap, option 1 is ok.

	R4-2208296
	MediaTek inc.
	Proposal 1: Introduce a capability of supporting LTE measurements associated to multiple concurrent MGs. For UEs not supporting this capability, all E-UTRA MOs can only be associated with one of the concurrent MGs.
Proposal 2: A baseline UE supports MGRP no smaller than 40ms for each concurrent MG. An advanced UE capability can be added for the UE which does not need this overhead cap.
Proposal 3: A gap occasion is dropped, if it is overlapped by another gap occasion with a higher priority level, regardless of whether the higher priority gap occasion is dropped or not.

	R4-2208356
	OPPO
	Proposal 1: All E-UTRA MOs are expected to be associated with one single MG when UE is configured with both E-UTRA and NR MOs and concurrent MG(s).
Proposal 2: Concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured under the condition that only one per-UE MG is configured for UE.
Proposal 3: If the gapPriority indicated in MeasGapConfig for one of the measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap.
Observation 3：A classic measurement gap before R17 can also support gapPriority-r17 in its Gapconfig.
Proposal 4：If the gapPriority of classic measurement gap is configured, then the UE shall perform measurements in the occasion of the measurement gap with higher priority in case of collision between a classic measurement gap and a concurrent measurement gap occasion. 
Proposal 5： If the gapPriority of classic measurement gap is absent, a default rule can be used that classic measurement gap is set as highest priority. 
Proposal 6: Support to postpone the discussion on overhead issues in R18.

	R4-2208522
	CMCC
	Proposal 1: concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured.
Proposal 2: when UE is configured with both E-UTRA and NR MOs, it is not necessary to have the limitation that all E-UTRA MOs are expected to be associated with one single MG.
Proposal 3: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.

	R4-2208592
	Nokia, Nokia Shanghai Bell
	In this paper we address the open aspects from last meeting:
1. Applicability and configurations
2. Overlapping
3. Overhead
and propose:
1. Concurrent MGP can also be configured when the UE is configured only with E-UTRAN measurement objectives.
1. When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, and E-UTRA MOs can be associated with any MG.
1. Only X = 1 in proximity condition for overlapping in FR2
1. UE should always and unconditionally measure using the measurement gap with the highest priority.
1. Option 2. There is no need for RAN4 to define a measurement gap overhead.
Additionally, we discuss a number of clarifications and corrections based on the current agreement and what has been captured in the agreed CR. We observe:
1. In the current context the ‘independent measurement gaps’ refer to ‘Per-FR measurement gaps’.
1. The current requirements for concurrent gaps in Re-17 only cover SA operation mode.
1. A Per-UE concurrent measurement gaps the UE can only be configured with no more than 2 concurrent measurement gaps.
1. A Per-FR capable UE at most 3 concurrent measurement gaps can be configured when only configured with Per-FR measurement gaps.
We have clarified these observations in our CR [3] for section 9.


	R4-2208773
	ZTE Corporation
	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.

	R4-2208780
	ZTE Corporation
	Moderator: to be treated in thread [234]

	R4-2209205
	Huawei, Hisilicon
	Proposal 1: Define a UE capability for LTE measurement with multiple MGs.
· For UE supporting the capability, different LTE MOs can be associated with multiple MGs. 
· For UE not supporting the capability, all LTE MOs can be associated with only a single MG.
Proposal 2: Define X value in proximity condition as 4ms for FR2.
Proposal 3: If more than 2 priority levels are defined in RAN2, in case more than two MGs collide, collision handling rule apply in the descending order of MG priority.
Proposal 4: RAN4 not to differentiate classic and concurrent MG in the requirements.
Proposal 5: Define overhead cap for concurrent MGs: when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Proposal 6: RAN4 not to introduce additional clarification for calculation of Ri in CSSF.

	R4-2209449
	Ericsson
	Observation 1: Two MGs with MGRP=20ms and MGL=6ms scenario had already precluded by overlapping rule.
Proposal 1: It’s up to NW to decide whether to configure only E-UTRAN measurement objectives.
Proposal 2: It’s up to NW to decide whether to configure E-UTRAN measurement objectives associated with one or two MGs. 
Proposal 3: At most two-priority level is supported in Rel-17. The priority group should be as follow for UE supporting both per-FR gap and concurrent gaps.
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns
	Priority Groups

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap
	

	0
	2
	1
	0
	Group 1: per-FR1+per-FR2
Group 2: per-FR1

	1
	1
	2
	0
	Group 1: per-FR1+ per-FR2
Group 2: per-FR2

	2
	0
	0
	2
	Group 1: per-UE
Group 2: per-UE

	3
	1
	0
	1
	Group 1: per-FR1
Group 2: per-UE

	4
	0
	1
	1
	Group 1: per-FR2
Group 2: per-UE

	5
	1
	1
	1
	Group 1: per-FR1+ per-FR2
Group 2: per-UE

	6
	2
	0
	0
	Group 1: per-FR1
Group 2: per- FR1

	7
	0
	2
	0
	Group 1: per-FR2
Group 2: per-FR2


Proposal 4: If a classic gap is configured by Rel-15/16 signalling and a new concurrent gap configured by Rel-17 signalling, the agreed overlapping rule will apply.
Proposal 5: RAN4 to discuss how to extend the dropping rule in overlapping case instead of introducing additional NW configuration for overhead.
Proposal 6: To move forward, RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· the lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
Proposal 7: Different type of gaps’ overhead discussion should be precluded in Rel-17, such as concurrent gaps, MUSIM gaps and ePOS gap.



CRs
	T-doc number
	Company
	Summary of changes

	R4-2207757
	Apple
	Add rule for inter-RAT measurement with concurrent gaps.
Introduce maximum gap overhead for concurrent gaps.

	R4-2208297
	MediaTek inc.
	1. Align the UE capability naming “concurrentMeasGap-r17” with RAN2
2. Change 9.1.2B to 9.1.8
3. Restruture the requirement under correct hierachy by using the appropriate bullet stypes, i.e., B1 to B5
4. Editorial correction

	R4-2208357
	OPPO
	Implement the requirements for the case when more than two measurement gap occasions are overlapped sequentially. 
Modify the incorrect clause or table number.

	R4-2208528
	CMCC
	Gap combination of 2 Per-FR1 measurement gap and Gap combination of 2 Per-FR2 measurement gap are added in Table 9.1.8-1

	R4-2208593
	Nokia, Nokia Shanghai Bell
	Change #1: Correction to 8.1.2.2 to ensure that the UE requirements are clear for both the case when UE is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy requirements are unchanged when concurrents are not supported or not in use.

Change #2: Similar correction as change #1 to section 8.1.3.2

Change #3: Correction to 8.1A.2.2 to ensure that the UE requirements are clear for both the case when UE is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy requirements are unchanged when concurrents are not supported or not in use.

Change #4: Correction to 8.5.2.2 to ensure that the UE requirements are clear for both the case when UE is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy requirements are unchanged when concurrents are not supported or not in use.

Change #5: similar to change #4

Change #6: similar to change #4

Change #7: similar to change #4

Change #8: Correction to 8.5A.2.2 to ensure that the UE requirements are clear for both the case when UE is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy requirements are unchanged when concurrents are not supported or not in use

Change #9: similar to change 8

	R4-2208594
	Nokia, Nokia Shanghai Bell
	Change #1: Correction to 9.1.5.1 to ensure that the UE requirements are clear for both the case when UE is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy requirements are unchanged when concurrents are not supported or not in use.

Change #2: Similar change as change #1. Additionally clarifying that UE expected behaviour is ‘shall’.

Change #3: Clarifying the understanding of ‘multiple independent’

Change#4: Correction according to discussion paper and earlier agreements.

Change #5: Clarifications according to current agreements.

Change #6: Correction to 9.2.5 to ensure that the UE requirements are clear for both the case when UE supports and is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy UE requirements are unchanged when concurrents are not supported or not in use.

Change #7: correction

Change #8: Correction of incorrect condition to 9.2.6.2 and 9.2.6.3. The requirements in this section also applies if the UE is not configured with measurement gaps (e.g. if UE is only required to perform intra-f measurements). If UE needs gap to perform the intra-frequency measurement this is already covered in section 9.1.2 ‘If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the network must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers.’
Additionally, some corrections to tables due to missing details.

Change #9: Minor clarification that it applies for the UE which not only supports concurrent measurement gaps but is also is configured with concurrent measurements gaps (2nd condition is added)

Change #10: Same change as Change #7.

Change #11: Correction to 9.5.4 to ensure that the UE requirements are clear for both the case when UE supports and is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy UE requirements are unchanged when concurrents are not supported or not in use.

Change #12: Correction to 9.5A.4 to ensure that the UE requirements are clear for both the case when UE supports and is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy UE requirements are unchanged when concurrents are not supported or not in use.

Change #13: Correction to 9.8.4.1 to ensure that the UE requirements are clear for both the case when UE supports and is configured with concurrent measurement gaps and when UE is not configured with concurrent measurements. This change also ensures backwards compatibility and that legacy UE requirements are unchanged when concurrents are not supported or not in use

	R4-2209206
	Huawei, Hisilicon
	1. Clarify the definition of MG occasion collision by taking into account the order for applying collision handling rule. Remove the editor note.
2. Captrue the applicability condition that different MGs are with different priorities. 
3. Clarify the wording in clause 9.1.8.4 such that the exception case is for dropped MG occasion only.

	R4-2209450
	Ericsson
	Add two gap combination configuration.



Open issues summary
Sub-topic 2-1 Applicability and configurations
Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Proposals
· Option 1: Intel, CATT, vivo, CMCC, Nokia, ZTE, Ericsson
· Yes. And there is no any limitation in network configuration
· Option 2a: Apple
· No. Concurrent gaps shall not be configured
· Option 3: Apple, Xiaomi, vivo, MTK, Huawei, OPPO
· Up to UE capability
· For UE supporting the capability, different LTE MOs can be associated with multiple MGs. 
· For UE not supporting the capability, all LTE MOs can be associated with only a single MG.
· Recommended WF
· Collect company vies in the 1st round. 
	Company
	Comments

	Nokia
	Option 1.
From the discussions we see two different aspects to be discussed:
· 1st aspect states that it is not necessary to support concurrent gaps if the UE is only configured (in both MGPs) to perform non-NR measurements.
· 2nd aspect states that if concurrent measurement gaps are configured it is allowed that one of the concurrent gaps may be used solely for performing non-NR measurements, but the other gap pattern may also include non-NR measurement Objects
There may be other variants but at least these two should be discussed. Our focus in this discussion has been targeted at the 2nd aspect. Example: if the is configured with concurrent Per-UE gaps, one MG can be used solely for performing non-NR measurements.
We do not see any technical reason why not also 2nd aspect would be allowed. However, depending on UE implementation and the discussion we’re wondering if having non-NR measurement objects in both gaps could affect the UE? E.g. if there are UE limitations on the processing of the LTE measurements? E.g. search periodicity with short periodicity?
Current RAN4 agreements include:
· It is feasible that one of the concurrent gaps is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement 
· One gap is associated with other NR measurements.
However, we need to make following scenarios clear:
1. Can second gap can also include LTE Objects (hence, one gap includes only LTE objects, and the other gap includes both LTE and NR Objects)?
2. Can both gaps can include only LTE Objects?
3. Can the gap pattern including LTE Objects can also include NR Objects?
As mentioned, we mostly considered 1 in our discussion and 3 may be obvious from the discussions in RAN4 but it seems best to be very clear to avoid misunderstandings in the future.
We have tried to ask in many meeting whether there are UE concerns what they may be, and we would like to understand:
Is the concern on UE side related to a potential short processing time for two concurrent LTE measurement occasions if LTE Objects are allowed in both concurrent gaps?
If so this is the case we are wondering if this is addressed by the minimum proximity rule?

Concerning capability:
We prefer not to introduce any capability to solve these questions. Problem with capability is network complexity so if it can be avoided it is best. It would be best to understand the technical reasons and see if we can address those in general with some conditions.

	Intel
	Option 1.
For Option 3, in our view, if UE supporting NR current gap, the NW can configure the multiple gaps which can be associated with the different gaps. Such UE capability (19-2) was already defined.
If so, Option 3 are also fine for us.

	vivo
	Ok to use option 3 as a compromise , option 1 is acceptable. 

	Ericsson
	Option 1.
Some UE vendors think supporting E-UTRAN measurements for concurrent gaps will take additional efforts. From our understanding, the possible aspects of UE design difficulty are as follow.
· software scheduling algorithm
· hardware and RF design
· based band algorithm complexity
Firstly, the multiple gaps’ scheduling is agnostic on the measurement type. It only focuses on when to switch the RF chain to the target frequency for measurement and stop the data reception channel. 
After that, UE will receive the RS signals based on the designed RF BW (Obviously, the received BW for LTE is the same and agnostic about the number of gaps).
In the end, the RF data will be transformed to based band to perform RSRP algorithm, However, if UE implemented the LTE RSRP algorithm design, then it still no difference to execute the algorithm once or twice. 
Thus, we don’t see any severe challenge to UE. 
Especially, concurrent gaps is an optional feature other than a mandatory feature. If the UE vendors want to support it, it should support the full set of them, otherwise, it can claim NOT to support it.

	Xiaomi
	Option 3, for the UE supporting NR concurrent gaps, it is allowed to configure concurrent gaps for only non-NR measurements, and a new UE capability may be needed to indicate whether UE support concurrent gaps can be configured for LTE MOs.

	ZTE
	Option 1
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. There is not any new BW or frequency will be introduced due to the support of concurrent gaps for pure LTE MOs 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.

	OPPO
	Support option 3. Concurrent MGs are introduced for NR measurements but not for non-NR RAT measurements. Two cases are discussed about the LTE MO association with MGs.
· Case 1: different LTE MOs can be associated with multiple MGs. 
· Case 2: all LTE MOs can be associated with only a single MG.
If E-UTRAN measurement is applicable in concurrent gap operation, we think it is better that only one per-UE MG is configured for UE (case 2). In this case, all E-UTRA MOs are expected to be associated with one single MG, and UE measurement behaviour could be similar to the legacy. But some companies still want to support different LTE MOs can be associated with multiple MGs (case 1). We can compromise to it by introducing different UE capabilities.

	CMCC
	Option 1. Also fine with option 3 as compromise. We do not see the necessity to have limitation on network configuration, it is up to network implementation. However, since this issue has been discussed for several meetings, to move forward, we are also fine with option 3.

	CATT
	Support option 1. 
It has been agreed that the association between frequency layers and measurement gaps should be provided in the configuration and based on RAN2 design this information is provided per frequency layer. There is no need to restrict the associatedMeasGap configuration in MeasObjectEUTRA and MeasObjectNR. It would be better to leave flexibility to NW to configure the measurement object. 

	Huawei
	Option 3.
We think it is a reasonable compromise between NW flexibility and UE complexity.
From UE side, the concern is that existing LTE measurements are based on single MG, and if multiple MGs are used, the UE implementation for LTE measurement needs to be enhanced in the same way as for NR measurement, and this will add additional cost and complexity.
On the other hand, LTE can be measured at any time (this is different from NR measurements which are based on SSB and CSI-RS), so all LTE MOs can be measured with one MG, and the motivation to use multiple MGs is unclear. 

	LG Electronics
	Support Option 3.

	Apple
	Option 3.
As we mentioned in previous meetings, using multiple concurrent gaps for LTE measurement may result in enhancement on LTE module depending on UE implementation. However, we are not really convinced such configuration would benefit the system a lot. It is easier to cover CRS with measurement gap. Besides, some company mentioned that this is an optional feature, UE shall support the full set if it wants to support this feature. However, we disagree with this argument. There are many features which include several sub-features with optional capabilities. 

	Moderator
	Agreement in May 9th GTW session: agree on Option 3.



Issue 2-1-2: UE capability for concurrent gap with only E-UTRAN measurement objectives 
· Proposals
· Option 1: (from Moderator)
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.

	Concurrent measurement gap
	19-2-1
	Concurrent measurement gaps for E-UTRAN measurement objectives
	Capability of supporting the configurations of associating E-UTRAN measurement objectives with different concurrent measurement gaps
	19-2
	yes
	no

	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	All E-UTRAN measurement objectives can only be associated with one single measurement gap 
	per UE

	No

	No

	
	
	Optional with capability signalling



· Recommended WF
· Collect company vies in the 1st round. 
	Company
	Comments

	 Nokia
	Propose some clarification to the wording:
‘Capability of supporting the configurations of associating E-UTRAN measurement objectives associated with differentmore than 1 concurrent measurement gaps’
‘All configured E-UTRAN measurement objectives can only be associated with one single measurement gap’

	
	

	
	

	
	

	
	

	
	




Sub-topic 2-2 Overlaping and priority rule
Moderator: Nokia has a propsal 8 ” Proposal 8: UE should always and unconditionally measure using the measurement gap with the highest priority”. Moderator thinks this should be a common understanding among the group. Therefore, no issue is arranged for this proposal. If any company has a different view, please raise it during the draft summary review.
Issue 2-2-1: X value in proximity condition for overlapping in FR2 
· Proposals
· Option 1a: Xiaomi, Huawei
· X = 4ms
· Option 1b: QC
· X = 4ms in FR2-1. FFS in FR2-2
· Option 2: Nokia
· X = 1ms
· Recommended WF
· Collect company vies in the 1st round. 
	Company
	Comments

	Nokia
	Considering the discussions regarding X=4 ms we can compromise to progress the work. We are fine to capture that X=4 ms applies for FR2-1 only while FR2-2 is FFS
Option 1b.

	Intel
	Option 1a. 

	Ericsson
	We can support option 1b with further clarify that X value should be less than 4ms in FR2-2.

	Xiaomi
	Option 1a

	OPPO
	We can support option 1b.

	CATT
	Fine with option 1a and option 1b. 

	Huawei 
	Option 1a.
On option 1b, we understand that we do not have separate per-FR gap for FR2-1 and FR2-2, so it can lead to more spec efforts if we define different X values for FR1-1 and FR2-2, e.g. what value applies if the serving cell is in FR2-1 and MO in FR2-2. Also, the technical reason to have smaller X value for FR2-2 is unclear.
On option 2, UE is still required to Tx/Rx data during the time gap between two MG occasions, so there is no difference in the data throughput no matter X=1 or X=4. On the other hand, from UE side this values is related to the time for measurement scheduling, so FR2 delay is not necessarily smaller than FR1.

	LG Electronics
	Support Option 1b.

	Qualcomm
	Option 1a or 1b.

	Apple
	Support option 1a. regarding FR2-2, we are not sure if we really need to spend too much effort on further optimization, considering R17 timeline. 

	MTK
	Both 1a and 1b are OK to us.



Issue 2-2-2: Clarification to the order in which gap priorities are evaluated 
· Proposals
· Option 1:  Xiaomi
· Use the gap occasion with the highest priority among the overlapped gap occasions of MG as the reference gap; 
· Determine whether these gap occasions are overlapped with the reference gap according to the proximity condition;
· Drop the gap occasion(s) which is overlapped with the reference gap.
· Option 2:  MTK
· A gap occasion is dropped, if it is overlapped by another gap occasion with a higher priority level, regardless of whether the higher priority gap occasion is dropped or not.
· Option 3a:  ZTE, Nokia
· No need to work on the issue, assuming up to 2 priority levels are defined in Rel-17.
· Option 3b:  Ericsson
· At most two-priority level is supported in Rel-17. The priority group should be as follow for UE supporting both per-FR gap and concurrent gaps.
	Gap Combination
Id 
	# of simultaneous gap patterns
	Priority Groups

	
	Per-FR1 gap
	Per-FR2 gap
	Per-UE gap
	

	0
	2
	1
	0
	Group 1: per-FR1+per-FR2
Group 2: per-FR1

	1
	1
	2
	0
	Group 1: per-FR1+ per-FR2
Group 2: per-FR2

	2
	0
	0
	2
	Group 1: per-UE
Group 2: per-UE

	3
	1
	0
	1
	Group 1: per-FR1
Group 2: per-UE

	4
	0
	1
	1
	Group 1: per-FR2
Group 2: per-UE

	5
	1
	1
	1
	Group 1: per-FR1+ per-FR2
Group 2: per-UE

	6
	2
	0
	0
	Group 1: per-FR1
Group 2: per- FR1

	7
	0
	2
	0
	Group 1: per-FR2
Group 2: per-FR2


· Option 4:  Huawei
· If more than 2 priority levels are defined in RAN2, in case more than two MGs collide, collision handling rule apply in the descending order of MG priority.
· If an MG occasion is colliding with an occasion of the MG with highest priority, it is dropped
· If an MG occasion is colliding with an occasion of the MG with the second highest priority and if the occasion of the MG with the second highest priority is not dropped, it is dropped
· … and so on.
· Recommended WF
· Collect company vies in the 1st round. 
	Company
	Comments

	Nokia
	Option 3a and possibly Option 3b.
Currently RAN4 have following agreements:
· Issue 2-3-3: UE behavior during colliding gap occasion
· Agreement from GTW
· Introduce a priority rule for UE behavior during colliding MG occasions
· UE will only do the measurement for the MG with a higher priority on all colliding occasions
· The priority of the MG can be RRC configurable and details are FFS
· For Rel-17 define requirements for the case when different MGs are configured with different priorities (i.e., do not consider equal priorities case)
· Issue 2-3-4: Number of configurable priority levels, if Option 1 in Issue 2-3-3 is agreed
· Agreement from GTW
· Only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2

Considering the RAN4 agreements and together with the proximity rule, our understanding is that UE shall always prioritize the highest priority gap including if the lower priority gap is overlapping the higher priority including within the proximity limit (4ms).
Hence, if the lower priority gap is within 4ms before or after the higher priority gap, the lower priority gap is dropped.
As RAN4 agreed to support 2 priorities in Rel-17, we agree with ZTE (which was also what we stated in our paper). RAN4 only support 2 priorities in Rel-17 and does not support equal priority. 

Secondly, regarding option 3b, priorities are Per-FR gaps in our understanding, considering the fact that gaps in each FR are independent and hence, gaps do not need to be prioritized between FR’s. This means that there is no need for priority between gaps in FR1 and gaps FR2. 
If this is what Ericsson suggests clarifying in their paper R4-2209449, we see that this might be good to clarify. How to clarify this can be discussed further.
Finally, we do not see that RAN4 should discuss solutions related to scenarios where the UE is allocated more than 2 MG or with more than 2 priorities in Rel-17.

	Intel
	Support Option 2, which is more simple and low UE implementation complexity. 
Option 3a/3b is also fine for us. 

	vivo
	Ok with option 2 due to its simplicity, especially only 2 priority levels are considered at Rel-17. 

	Ericsson
	Option 3b.
RAN4 only supports two priorities in Rel-17.
RAN4 should send LS to RAN2 to further clarify the priority configuration as follow.
If more than two gaps configured, one per-FR1 gap and one per-FR2 gap should be configured with the same priority.
@Nokia,
Yes, that’s we try to clarify for priority configuration. 

	Xiaomi
	Option 1 and 4, but we are also fine two priority level is supported in Rel-17.

	ZTE
	If the motivation of this issue only focus on concurrent MG, we prefer Option 3a/3b since only two priority levels allowed in concurrent MG. We believe Option 3b provides more clear clarification considering 3 concurrent MGs configured.
However if the motivation is joint consideration between concurrent MG, MUSIM, ePOS, etc, Option 2 and Option 4 should be further discussed.

	OPPO
	Option 2 and 3a are fine based on the agreement that 2 priority levels are considered at Rel-17.

	CMCC
	Whether this issue exists pending on the value of maxNrOfGapPri-r17 (Maximum number of gap priority level), which is under discussion in RAN2. If the value of maxNrOfGapPri-r17 is 2, Issue 2-2-2 does not exist. If the value of  maxNrOfGapPri-r17 is larger than 2, Issue 2-2-2 exists. For the case that more than 2 priority levels are defined in RAN2, we slightly prefer option 4.

	CATT
	Support option 3a. 
Since RAN4 has agreed only 2 priorities are considered in R17, the gap with lower priority will be dropped when colliding and there is no need to further clarify the order. For option 3b, we think the priorities for the gaps in different FRs are independent and no need to consider the order for different FRs. We are fine to clarify this, but it seems not necessary to group the per-FR1 gap and per-FR2 gap together. 

	Huawei 
	RAN4 needs to first decide whether more than 2 priority levels are considered in Rel-17.
· If yes, we support option 4, which enables UEs to utilize MGs as much as possible.
· If not, we support option 3a. On option 3b, we think it is an explanation of option 3a, i.e. it explains why no spec impact is needed if no more than 2 priority levels are considered in Rel-17.

	LG Electronics
	Even though maximum number of gap priority level is FFS in RAN2, we need to consider RAN4 agreement on priority level. So, Option 2 and 3a are fine in Rel-17. 

	Qualcomm
	We support option 4. In our view, option 4 is preferrable to option 2 because, in general, the number of gap instances that are dropped is smaller with option 4. i.e. with option 2 some gaps instances may be dropped unnecessarily. Also, our view is that RAN4 should make the collision rules sufficiently generic so that they can be extended in a straightforward manner to include other types of gaps, e.g. MUSIM gaps. That is one reason why we would not support 3a and 3b. Option 1 is not entirely robust because in some cases the result depends on the order in which collisions are resolved.

	Apple
	Support option 3a. 
We understand that RAN2 may support more than 2 priorities in RRC signaling design and NW may configure more than 2 gap patterns if other R17 features are considered, e.g. MUSIM. However, we don’t think RAN4 shall spend more time in R17 to further optimize this feature, considering only 1) core part has been completed. 2) there are only two meetings left for performance part and RAN4 shall focus on completing performance part on time.

	MTK
	We support Option 2 and are also OK with Option 4.
To our understanding, if we only assume 2 priority levels, there is no need to discuss this issue. As we expect more complicated scenarios will come in Rel-18, it may be good to try to work on a more generic solution, which can also be degenerated into 2-priority case. Therefore, we slightly negative to Option 3a/3b.



Issue 2-2-3: Classic MG and concurrent MG 
· Proposals
· Option 1: Xiaomi, Huawei, [Ericsson]
· RAN4 not to differentiate classic and concurrent MG in the requirements
· Option 2: ZTE
· 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
· Option 3: OPPO
· If the gapPriority indicated in MeasGapConfig for one of the concurrent measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap.
· If the gapPriority of classic measurement gap is configured, then the UE shall perform measurements in the occasion of the measurement gap with higher priority in case of collision between a classic measurement gap and a concurrent measurement gap occasion. 
· If the gapPriority of classic measurement gap is absent, a default rule can be used that classic measurement gap is set as highest priority.
· Recommended WF
· Collect company vies in the 1st round. 
· In moderator’s understanding, there is no different definitions for classic MG and concurrent MG from signalling perspective. As captured below from draft 38.331, the same IE GapConfig is extended with new functionalities and is re-used in Rel-17 MG enh WI. Companies are welcomed to check further.
[image: ]
	Company
	Comments

	Nokia
	We do not see a need for making a difference in the UE requirements as long as the current agreements are captured in the specification. However, we do not see this is the case with the latest agreed CRs and therefore we have made some further clarifications in our CR which we see necessary to capture:
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· [bookmark: _Hlk84919820]SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layer can only be associated to a single MG.

Our understanding is that RAN2 is still discussing the details related to how the signalling is done. This could impact the RAN4 discussion e.g. related to priority being always defined or not for a concurrent gap pattern and whether the Object association will be addressed in RAN2

	Intel
	Option 1. Actually the concurrent MGs are composed by the individual legacy MGs.

	vivo
	We are ok with option 1. To us pption 1 and option 2 are fully exclusive each other, i.e., whether the overlapping between legacy MG and concurrent MG needs be considered or not. 

	Ericsson
	We understand this is a purely RAN2 issue. RAN2 is discussing whether a classic gap configuration is mutual exclusively with a concurrent gaps’ configuration. We’re not sure whether that’s the issue raised by companies in RAN4.
From RAN4’s understanding, any classic/traditional/legacy gap can be one of gaps in concurrent gaps. Concurrent gaps are more like a container which have two objects. Each object can be a classic/traditional/legacy gap with association and priority.
RAN4 not to differentiate classic gap and concurrent MGs in the requirements.

	Xiaomi
	Option 1, similar as Intel, concurrent gaps are configured with two legacy gap. And in Rel-17, it is not allowed to configure simultaneously legacy gap and concurrent gaps.

	ZTE
	We believe the motivations are different between Option 1 and Option 2/3.
[bookmark: OLE_LINK2]Option 1 tries to clarify whether classic gap and concurrent gap are same type or not.
However for Option 2 and Option 3, from our perspective, they do not want to discuss whether classic gap and concurrent gap are same type or not, they just want to clarify the overlapping handling between classic gap and concurrent gap. Since it is possible that not any priority configured for classic gap, i.e. without gapPriority configuration. 
For the question that whether classic gap and concurrent gap are same type or not, we can seek some clarification from RAN2.
For the overlapping handling, RAN4 could discuss two aspects:
1) Whether the possibility of without priority configuration for classic gap existing(which may need RAN2’s clarification)
2) How two resolve the overlapping case between a concurrent gap and a classic gap without priority configured.
If the answer of 1) is yes, go to 2); otherwise, not need to consider 2).


	OPPO

	The signaling design shall depend on RAN2 but the priority rule or applicability should depend on RAN4 discussion. Gappriority-r17 may not be configured for either classic gap or new R17 gaps.
We support option 3. Option 2 is similar to introduce additional rule but the difference is the default priority level for classic MG is low priority. In our view, additional rule is needed, especially for the case of one classic gap + R17 gap and the gapPriority of classic measurement gap (e.g., R15/R16 gap without priority) is absent. A default priority can be set for classic measurement gap, either highest or lowest. For other cases where priority is defined for both R15/R16 gap and R17 gap in concurrent gaps, it seems ok to not differentiate classic gap and concurrent MGs in the requirements.

	CMCC
	If this issue is about the overlapping handling between classic gap and concurrent gap, our initial consideration is that do we have this scenario? We are wondering whether it is supported in Rel-17 to have the combination of classic gap and concurrent gap, taking per -UE gaps as an example, which means 3 per-UE gaps in total. We would like to hear companies’ views on this scenario.

	CATT
	Support option 1. Firstly, there are no definitions for classic gap and concurrent gaps. Secondly, there is no association information between frequency layer and gaps in R16 gap configuration which means all the frequency layers can be measured in the R16 gap. Considering the agreement that each frequency layer can only be measured in one gap, it is not realistic to configure one R16 gap and one of R17 concurrent gap together. 

	Huawei 
	Support option 1, and agree with moderator’s understanding. 
We are open to further discussion, but we understand that when more than two MGs are configured, priority needs to be configured for each of them. 

	LG Electronics
	If there is no differentiation in aspect of signaling, option 1 is more preferable.

	Qualcomm
	UE and network behavior when concurrent gaps are configured by the network is different from cases in which only one gap is configured in two aspects: 1) gap occasions are dropped if they collide with other gap occasions that have higher priority, 2) MOs or layers are associated with one of the concurrent gaps. Therefore it doesn’t really make much sense to talk about legacy gaps in the context of concurrent gaps. From a signalling perspective, RAN2 has introduced gap priority and gap ID to the GapConfig IE in Rel-17. This information can and should be provided for each concurrent gap. If it is not provided for one of the gaps, then additional rules would need to be defined to handle those cases. Still, that doesn’t mean that the gap with the missing info would be a ‘legacy’ gap. If the information is not provided for more than one concurrent gap, we don’t see a straightforward of handling those configurations.
We don’t see any benefit to specifying additional rules to determine the priority and MO association for a concurrent gap that does not contain that information as part of its configuration.
RAN4 should make requirements applicable when both priority and MO association are provided for each cocurrent gap and conclude this discussion.

	Apple
	Prefer option 1. The most important thing is to clearly define rule according to which both NW and UE can know which MO to measure within each gap. This has been already achieved by defining MO association and gap collision handling. 

	MTK
	In our understanding, RAN2 is now discussing a re-structure of the signaling for measurement gap enhancement. RAN4 can revisit our spec, after RAN2 conclusion is clear.
Nevertheless, we tend not to have the differentiation. To proceed, we think RAN4 can try to limit requirements to be only applicable to the scenarios that when more than 1 gap are configured all gaps need to be configured with priority.




Sub-topic 2-3 Overhead
`Issue 2-3-1: Whether to define the overhead cap
· Proposals
· Option 1: Apple, Xiaomi, vivo, Huawei
· Yes
· Option 2: QC, Intel, CATT, CMCC, Nokia, ZTE
· No
· Option 3: Apple, MTK
· Up to UE capability
· Option 4: OPPO
· Postpone the discussion to Rel-18.
· Option 5: Ericsson
· Handling this issue by extending the dropping rule, instead of defining an overhead cap.
· Recommended WF
· Collect company vies in the 1st round.
	Company
	Comments

	Nokia
	Option 2.
It is clear that high MG density will of course impact the throughput in some scenarios. But for some scenarios, e.g. if the gap is used for LTE measurement the GP may be placed differently in time domain among different UEs while it is possible to schedule other UE s during LTE measurement gaps. Having one rule (proximity rule of 4ms) should be sufficient.
In our opinion we should evaluate overhead and proximity together.
To progress the work and find a solution for Rel17, we would be able to compromise to a solution in which we have no explicit overhead defined, but we do define X=4ms for FR2 and we make a condition that when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms (option 3 from Issue 2-3-2). 
We see this as a combined package compromise addressing overhead and proximity.
Introducing limitations and special rules already when introducing a feature may lead to that the feature becomes very complex implement and use in in practice in the field. Additionally, such limitations make further development of the feature more complex. However, RAN4 should of course account network and UE complexity when developing the requirements and we find the proposed compromise here rather reasonable and accounting the companies’ views.
For Rel-17 we do not see a need to introduce any specific capability for handling overhead. As proposed by MTK, RAN4 can potentially introduce a capability later if needed for UEs which can handle different overhead limitations.

	Intel
	In order to resolve this open issue, we can compromise to Option 5 by which some concerns on the problems with too many concurrent gaps can be remedied. 

	vivo
	Option 1 is preferred. Ok with option 3 to make progress. 

	Ericsson
	We support option 2.
To make progress, we also have a compromise solution option 5 to further consider some UE vendors’ concern. We can compromise to extend the overlapping rule when both MGs with MGRP = 20ms instead of defining overhead cap to restrict NW’s configuration.

	Xiaomi
	Option 1

	ZTE
	Option 2.
To make progress, we can compromise to Option 5 or using larger X value(X=4) in proximity condition

	OPPO
	We prefer option 2 or 4 regarding the opinions are diverse.

	CMCC
	Option 2. We do not see the necessity to have this cap, which can be left to network implementation.

	CATT
	Support option 2. The proximity condition and the dropping rule have limited the overhead in some way and no need to further define the overhead cap which can be controlled by NW. 

	Huawei 
	Option 1, and option 3 is also fine as a compromise.

	LG Electronics
	Support Option 1. As compromise, we can also support Option 3.

	Qualcomm
	While we do not see a strong need to introduce an overhead cap for concurrent MG gaps with the concurrent gap combinations that are supported in Rel-17, it may be considered in the broader context of joint configurations of MUSIM gaps, pre-configured gaps for positioning and Rel-17 MG_enh features.
Note that for MUSIM gaps, the UE has control over the associated overhead since those gaps are configured by UE request in Rel-17.
RAN4 will tackle requirements for at least some of these joint gap configurations in Rel-18 so it may be better to postpone the discussion until then.

	Apple
	Option 1 and 3. Besides the unnecessary UE complexity and system throughput loss, there is another point we would like to mention. RAN2 sent an LS to RAN4 () to ask in case of joint configuration of different gaps, e.g. MUSIM gap, concurrent gap, NTN gap and ePOS gap, how many gaps can be activated simultaneously. We understand the LS is handled in another thread. However, the supported maximum gap overhead here could be one of the options to address that issue.

	Moderator
	Agreement in May 9th GTW session: Down-select to Option 3 and Option 5. For option 5, the detailed solution needs further discussion.

	LG Electronics
	Support Option 3.
For UE supporting overhead cap, max overhead should be calculated after applying the dropping rule based on the proximity and priority. In other words, effective max overhead should be considered. 
For Option 5, extending the dropping rule is not clear. Does it mean whether to extend X to larger value than 4ms, or to consider another dropping rule? And, does it mean that UE is not necessary to know the dropping rule because NW configures MGs considering the dropping rule? And, we think a kind of reference is needed even for either one. The reference is similar to max overhead in aspect of concept.  
Based on it, our preference is option 3. 

	MTK
	Option 1, 3, and 5 are fine to us.
In our understanding, Option 5 is not different to define an overhead cap or any limitation to configurations. It is just describing the same issue in a different way. Therefore, Option 5 equals Option 1. 



Issue 2-3-2: Definition of overhead cap
· Proposals
· Option 1: Apple, vivo, Xiaomi
· The max overhead that UE can support in Rel-15/16
· Option 2: Xiaomi, Apple
· The max overhead is 30%
· Option 3: Apple, MTK, Huawei
· When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Option 4: Ericsson
· RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· The lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
· Recommended WF
· Collect company vies in the 1st round.
	Company
	Comments

	Nokia
	See our comments for Issue 2-3-1.
To address overhead we propose following compromise package solution:
Define X=4ms for FR2 and include a condition that when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms (option 3 above).

	Intel
	In order to resolve this open issue, we can compromise to Option 5. 

	vivo
	Up to issue 2-3-1

	Ericsson
	Option 4.
Option 4 is a compromise solution to further consider both NW and UE vendors’ concern. 
@Intel,
I guess you have a typo, it should be option 4?

	Xiaomi
	We support option 1, 2 and 3.

	ZTE
	Wait for the outcome of Issue 2-3-1.

	OPPO
	Up to issue 2-3-1

	Huawei 
	Option 3.
On option 4, we are not sure if this extension of the dropping rule is needed because the consequence is that the MG with lower priority is completely dropped. NW can simply avoid such configuration e.g. by configuring a single MG, or two MGs with 40ms MGRP.
However, we are open to consider a variant of option 4 (option 4a) as a compromise, i.e. when concurrent MGs are configured, the MGRP cannot be smaller than 40ms for all MGs. 

	LG Electronics
	Up to Issue 2-3-1. Continue discussion after issue2-3-1.

	Qualcomm
	See response to issue 2-3-1.

	Apple
	Support option 1 and 2. Option 3 is also acceptable.

	LG Electronics
	As mentioned in Issue 2-3-1, the max overhead should be calculated after applying the dropping rule based on the proximity and priority. In other words, effective max overhead should be considered. 

	MTK
	We support Option 3, which is very simple and easy.
Option 4 is a bit complicated. Maybe we can simply say 2 gaps with MGRP 20ms are not allowed to be configured at the same time.



Issue 2-3-3: Overhead cap regarding other gap-related WIs
· Proposals
· Option 1: Ericsson
· Different type of gaps’ overhead discussion should be precluded in Rel-17, such as concurrent gaps, MUSIM gaps and ePOS gap.
· Recommended WF
· Collect company vies in the 1st round. Note that this issue may be related to Email thread [234]
	Company
	Comments

	Nokia
	Agree with Ericsson and option 1. RAN4 shall not discuss gap overhead cap related to concurrent gaps with more than 2 concurrent measurement gaps configured, and other GPs introduced in other Wis in Rel-17 (e.g. MUSIM and ePos).

	Intel
	Option 1. 

	vivo
	To us, it is not clear the “overhead” in option 1 refers to the total number of active gap patterns or limiting gaps among all gap patterns due to “overhead” reason. To us this discussion is also related to email thread 234. 

	Ericsson
	Option 1.
In Rel-17, we don’t support any further overhead discussion related to gap coordination among different gap types.

	Xiaomi
	This issue can be discussed in thread#234.

	ZTE
	Option 1.
We do not have such joint discussion with other WIs in Rel-17, so not any overhead can be concluded.

	OPPO
	Option 1 is generally fine.

	CATT
	Fine with option 1. 

	Huawei 
	Support option 1.

	LG Electronics
	Support Option1.

	Qualcomm
	See response to issue 2-3-1.

	Apple
	We don’t need to discuss this in this work item. The RAN2 LS is being discussed in thread #234. 

	MTK
	Following the WID scope, we believe Option 1 should be agreed automatically.



Sub-topic 2-4 Others
Issue 2-4-1: Ri in CSSF
· Proposals
· Option 1: Huawei
· RAN4 not to introduce additional clarification for calculation of Ri in CSSF.
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Option 1.

	Huawei 
	Support option 1.

	MTK
	OK to Option 1

	
	

	
	

	
	



Companies views’ collection for 1st round 
Open issues 
Moderator: Companies’ views are collected in previous section together with the list of issues
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2207757
Apple
	Ericsson: Not support the CR for overhead. It should update after RAN4 has consensus on overhead issue.

	
	ZTE: Same view as Ericsson.

	
	MTK: pending on open issue discussion

	
	Nokia: Change #1: pending discussion, Change #2: This change is in principle fine based on GTW agreement, but the condition now only account a UE which is only capable of LTE Objects in one GP. The requirements do apply for a UE which is capable of measuring LTE in more than one of the concurrent GPs.

	R4-2208297
MTK
	Ericsson: Looks fine.

	
	ZTE: Fine to us

	
	Nokia: changes are agreeable

	R4-2208357
OPPO
	Ericsson: Not agree gapPriority indicated in MeasGapConfig absent

	
	ZTE: Same view as Ericsson, RAN4 does not make any conclusion for such case.

	
	OPPO: Has it ever been agreed that gapPriority should be configured for legacy R15/R16 gap? Based on current RAN2 signalling design on MeasGapConfig, it is allowed to configure a legacy R15/R16 gap and R17 additional gap for concurrent gaps. 
The impact of gapPriority indicated for R15/R16 gap needs to investigate. We are open to the details but should consider the case gapPriority is absent for one of the gaps which is exactly a R15/R16 gap.

	
	Huawei: pending on the conclusion of 2-2-3.

	
	MTK: pending on open issue discussion

	
	[bookmark: _Hlk101198979][bookmark: _Hlk101198755]Nokia: Our understanding is that RAN4 does not have such agreement: ‘If the gapPriority indicated in MeasGapConfig for one of the measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap.’. This is still under discussion.

	R4-2208528
CMCC
	Ericsson: OK. We have a same CR. Suggest to merge with our CR 9450.

	
	ZTE: Fine to us

	
	CMCC: we are fine to merge

	
	Nokia: CR is agreeable

	R4-2208593
Nokia
	Ericsson: OK

	
	Huawei: OK with the change related to concurrent MGs. For the change related to NCSG, it is better to discuss the terminology issue together with 1-1-1 of email #211.

	
	MTK: Fine with the part to move the calculation of P. Regarding part involving NCSG and legacy measurement gap, this is discussed in [211]. Suggest to move the discussion there.

	
	Nokia: Thanks for the comments. Concerning the NCSG related aspects we agree that it is best to have the discussion in one place and in [211].

	R4-2208594
Nokia
	Ericsson:
9.1.5.1/.2 Fine
9.1.5.2.2 Not agree. Original wording is for concurrent gaps only not per-FR gap
9.1.8.2 
independent measurement gap patterns (Per-FR) 
[notes]Unnecessary. independent measurement gap patterns is clearly captured in the spec. not only for concurrent gaps.
The UE can be configured with no more than 2 concurrent measurement gaps according to table (below). 
[notes]Not needed, already captured
The UE can be configured with no more than 3 concurrent measurement gaps. 
[notes]Unnecessary. All the combinations are captured in the table.
And each frequency layer can be only associated to one measurement gap pattern. 
[notes] the same wording already in the spec. ‘each monitored carrier frequency layer’
Others fine.
9.1.8.3 FFS based on discussion
9.2.5 Fine
9.2.6 

[notes] Not delete. The wording is for Pre-MG other than concurrent gaps
9.4.2/9.4.3 Fine
9.5.4/9.5.4A/9.8.4.1 Fine

	
	Huawei: we provided some comments to the CR in rev_R4-2208594_v01_HW.docx

	
	MTK:
· 9.1.5.2. We also need “NR PRS-based measurements for positioning” and “E-UTRA Inter-RAT measurement object” to be applicable to concurrent gaps
· 9.1.8.2. The sentence “The UE can be configured with no more than 2 concurrent measurement gaps according to table (below)” is not needed, because 2 is already mentioned in the previous sentanec. Also, the below table is not for per-UE gap case.
· 9.1.8.3. The addition ‘in FR1’ may need to be revised according to the potential agreement in this meeting
· 9.2.6.2, 9.2.6.3, the first sentence regarding Pre-MG should not be deleted. 

	
	Nokia: Thanks for the comments. I will take a look at the detailed comments and update accordingly.

	R4-2209206
Huawei
	Ericsson: Not agree more than 2 priority in Ran4 spec.
Fine to clarify different priority applies

	
	Huawei: To Ericsson, we can wait for conclusion from issue 2-2-2. If it is agreed to stay with 2 priorities, we can remove the change in the revision.

	
	MTK: pending on open issue discussion

	
	Nokia: Change #1: We agree with Ericsson. RAN4 agreed to support 2 priorities in Rel-17. To some extend pending ongoing discussion.

	R4-2209450
Ericsson
	ZTE: Fine to us

	
	Nokia: CR is agreeable (same as CMCC CR R4-2208528)

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Status summary 

	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
Agreement in May 9th GTW session: agree on Option 3.
Recommendations for 2nd round: Capture the agreement in the WF in the 2nd round 

	Issue 2-1-2: UE capability for concurrent gap with only E-UTRAN measurement objectives 
 Status: only Nokia provide views with wording refinement.
Recommendations for 2nd round: Continue discussion on wording refinement in the 2nd round

	Issue 2-2-1: X value in proximity condition for overlapping in FR2
Status: No company has concern to define X=4ms for FR2-1. Regarding FR2-2, 7 companies are fine to FFS. Ericsson prefer to define a smaller value for FR2-1. 4 company prefer to keep it the same. Some companies prefer to reuse the value for FR
Tentative agreements: X = 4ms for FR2-1.
Recommendations for 2nd round: Further discussion on FR2-2, e.g., to share the same value with FR2-1 or to choose a smaller value

	Issue 2-2-2: Clarification to the order in which gap priorities are evaluated 
Status: This issue is related to the # of simultaneous configured gaps in another Email thread [234]. If the maximum # of simultaneous configured gaps (or the max number of the configurable priority levels) is 2. This issue does not need to be discussed any further. Otherwise, the issue needs to be discussed, although companies have different views on whether to discuss it in Rel-17 or later releases.
Tentative agreements: N.A.
Recommendations for 2nd round: Moderator thinks it is true that this issue is out of the scope of this WI. It may not be good to keep discussing this issue here. However, this is still a real issue to be discussed in Rel-17 because there are indeed many gap-related features introduced in Rel-17. Therefore, Moderator suggests moving this discussion to TEI17, which is a better agenda to handle some cross-feature issues. 

	Issue 1-2-3: Classic MG and concurrent MG 
Status: This issue is related to RAN2 signalling design, e.g., whether a gap without priority (so-called classic MG) can be configured simultaneously with a gap with priority (concurrent MG). Nevertheless, 10 companies shared the view that RAN4 does not need to make this differentiation. 
Tentative agreements: N.A
Recommendations for 2nd round: Following the majority view, Moderator would like to suggest no differentiation between classic and concurrent MG in the requirements, based on the understanding that a gap without priority (so-called classic MG) cannot be configured simultaneously any other gap(s). Let’s check if companies are OK with the suggestion in the 2nd round.

	Issue 2-3-1: Whether to define the overhead cap
Agreement in May 9th GTW session: Down-select to Option 3 and Option 5. For option 5, the detailed solution needs further discussion.
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in 2nd round. Companies are encouraged to converge on the exact cap for Option 3 and provide more detail for Option 5. 

	Issue 2-3-2: Definition of overhead cap 
Status: This issue is related to Issue 2-3-1. 
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in the 2nd round. The discussion will be arranged into 2 sub issues 2-3-2a for cap definition for Option 3 in Issue 2-3-1 and detail solution for Option 5 in Issue 2-3-1.

	Issue 2-3-3: Overhead cap regarding other gap-related WIs 
Status: 9 companies are fine with Option 1 to exclude other gap-related features. 3 companies believed that the inter-working with other gap-related features is related to Email thread [234]. 
Tentative agreements: N.A
Recommendations for 2nd round: In Moderator’s understanding the common ground between 2 camps is that the inter-working with other gap-related features is not within the WI scope. If companies see the necessity to have the discussions, it could be handled in TEI17 or later releases. Therefore, Moderator suggests agreeing the following: 
· The overhead discussions in this WI does not consider the gap-related features in other WIs. 

	Issue 2-4-1: Ri in CSSF 
Stauts: No companies disagree Option 1
Tentative agreements: RAN4 not to introduce additional clarification for calculation of Ri in CSSF
Recommendations for 2nd round: Capture the tentative agreement in the WF of 2nd round for further check.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2207757
Apple
	To be revised
· 9.1.8 is regarding the overhead issue. This is pending on possible agreement in the 2nd round. If no agreement can be achieved in this meeting, suggest removing 9.1.8 from the CR.
·  9.4 is regarding the EUTRAN measurement issue. Please update the changes according to the agreement of introducing the UE capability.
· Moderator: According to meeting arrangement, this should be formal CR. please contact MCC to see if you can get a formal CR number.

	R4-2208297
MTK
	To be agreed

	R4-2208357
OPPO
	To be revised
· Revised to capture the potential agreement on “Issue 1-2-3: Classic MG and concurrent MG”

	R4-2208528
CMCC
	To be revised
· The content is agreeable. Just to revise the CR to add Ericsson as the co-sourcing company

	R4-2208593
Nokia
	To be revised
· Changes regarding the calculation of P factors are OK
· Changes involving NCSG are to be removed. 

	R4-2208594
Nokia
	To be revised
· Address Huawei’s points according the revised CR in the inbox folder
· 9.1.5.2: Address comments from Ericsson and MTK
· 9.1.8.2: Address comments from Ericsson and MTK
· 9.1.8.3 on X values for proximity: revised to capture potential agreement in 2nd round
· 9.2.6: keep the part for Pre-MG 
· 9.5.4 & 9.5A.4
· Changes regarding the calculation of P factors are OK
· Changes involving NCSG are to be removed.

	R4-2209206
Huawei
	To be revised
· Remove Change 1 on gap priority evaluation order 
· Other changes can be kept.

	R4-2209450
Ericsson
	Not pursued.
· Merged to CMCC’s CR.



Discussion on 2nd round (if applicable)
Moderator: The discussions of the WF in the 2nd round is copied and pasted as below
	1 Topic #2: Core requirement maintenance (AI 9.10.1.2)
1.1 Sub-topic 2-1 Applicability and configurations
1.1.1 Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
<Agreement in May 9th GTW session>: Agree on Option 3
· Up to UE capability
· For UE supporting the capability, different LTE MOs can be associated with multiple MGs. 
· For UE not supporting the capability, all LTE MOs can be associated with only a single MG.

1.1.2 Issue 2-1-2: UE capability for concurrent gap with only E-UTRAN measurement objectives
< Agreement>: The detail UE capability
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs 

	Concurrent measurement gap
	19-2-1
	Concurrent measurement gaps for E-UTRAN measurement objectives
	Capability of supporting configurations of E-UTRAN measurement objectives associated with more than 1 concurrent measurement gaps
	19-2
	yes
	no

	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	All configured E-UTRAN measurement objectives shall be associated with  a single measurement gap 
	per UE

	No

	No

	
	
	Optional with capability signalling




	Company
	Comments

	Moderator
	You can directly revise Option 1 with change marks

	Huawei
	We are fine with current descriptions.

	Ericsson
	Fine with option 1.

	ZTE
	Fine with option 1.

	vivo
	Ok with option 1.

	Nokia
	We are fine with the current description

	LG Electronics
	We are fine with the current description.

	Intel
	Fine with the current descriptions

	Apple
	Fine with current version.

	OPPO
	Fine with the current description.

	Xiaomi
	Fine with current version

	Qualcomm
	Clarified wording as above.

	MTK
	OK with the clarified version

	CATT
	Fine with the capability. 

	Moderator
	The latest version seems agreeable. This new UE capability will be added into [136] for confirmation



1.2 Sub-topic 2-2 Overlapping and priority rule
1.2.1 Issue 2-2-1: X value in proximity condition for overlapping in FR2
< Agreement>: X = 4ms for FR2-1, FFS for FR2-2
	Company
	Comments

	Huawei
	We support X = 4ms for FR2-1, and suggest to use same value also for FR2-2.
As commented in the first round, we understand that we do not have separate per-FR gap for FR2-1 and FR2-2, so it can lead to more spec efforts if we define different X values for FR1-1 and FR2-2, e.g. what value applies if the serving cell is in FR2-1 and MO in FR2-2. Also, the technical reason to have smaller X value for FR2-2 is unclear.

	ZTE
	We agree with X = 4ms for both FR2-1 and FR2-2, which can relieve the overhead issue.

	vivo
	Ok with same 4ms value for FR2-1 and FR2-2

	Nokia
	We can accept X=4ms as a combined solution with overhead cap.
We do not see a great need to decide about FR2-2 currently. We propose to leave it undefined in Rel-17.

	LG Electronics
	Can support X=4ms for FR2-1 and FR2-1.

	Intel
	Support 4ms for both FR2-1 and FR2-2

	Apple
	Fine with 4ms for FR2-1 and FR2-2.

	OPPO
	Fine with moderator’s suggestion.

	Xiaomi
	Support 4ms for both FR2-1 and FR2-2

	Qualcomm
	We would also support 4ms for both FR2-1 and FR2-2. But if there’s no agreement for FR2-2, we’re OK with the recommended WF.

	MTK
	We are fine to the proposal and also fine to apply 4ms for both FR2-1 and FR2-2.

	CATT
	Fine with 4ms for both FR2-1 and FR2-2. 

	Moderator
	Although we have the majority, but there is no consensus. As this issue is not urgent, let’s FFS the FR2-2 part



1.2.2 Issue 2-2-2: Clarification to the order in which gap priorities are evaluated
< Agreement>: Do not further discuss this issue in this WI.
	Company
	Comments

	Moderator
	It is true that this issue is out of the scope of this WI. However, this is still a real issue to be discussed in Rel-17 because there are indeed many gap-related features introduced in Rel-17. Therefore, Moderator suggests moving this discussion to TEI17, which is a better agenda to handle some cross-feature issues.

	Huawei
	We are fine with moderator’s suggestion.

	Ericsson
	We have concern on whether this issue can be handled in TEI17 considering the workload. It can be further discussed in RAN Plenary.

	ZTE
	We are fine with moderator’s suggestion.

	Vivo
	Ok with the recommended WF

	Nokia
	We agree with Ericsson. We would see this as part of the Rel-18 MGE discussions. 

	LG Electronics
	We need to consider the workload before deciding whether TEI17 or Rel-18 MGE is proper place. If workload is not small, Rel-18 MGE seems to be better.   

	Intel
	Fine with moderators’ suggestion

	Apple
	Ok with the recommended WF. If the work cannot be completed in TEI17, RAN4 can further discuss it in R18.

	OPPO
	Fine with moderator’s suggestion.

	Xiaomi
	Fine with moderator’s recommendation.

	Qualcomm
	We don’t agree that this issue is not within the WI scope. However, since the supported concurrent MG configurations do not feature more than two gaps per FR, it is not strictly necessary to address the issue to complete the WI. We do think that there’s value in addressing the issue in maintenance or TEI17. The effort would be limited, so addressing it in TEI should not be a problem.

	MTK
	As the email moderator of Plenary discussion, we think Rel-18 MGE is even more unlikely for this discussion because Plenary chair has a clear guidance to include up to 2 objectives. But anyway, I think the common ground among companies is not to discuss this issue in Rel-17 MGE WI.

	CATT
	Fine with moderator’s suggestion. 



1.2.3 Issue 2-2-3: Classic MG and concurrent MG
< Agreement>: 
· No differentiation between classic and concurrent MG in the requirements. 
· RAN4 requirements do not apply when a gap without assigned priority is configured simultaneously with any other gap(s) hat affect serving carriers in the same FR.
· RAN4 can revisit the agreement after RAN2 signalling design is concluded
	Company
	Comments

	Huawei
	We are fine with the two suggestions, with a small wording update as follows:
· RAN4 requirements do not apply when a gap without priority is configured simultaneously with any other gap(s) in the same FR
The reason is that for the case with two per-FR gaps in different FRs, i.e. one in FR1 and the other in FR2, RAN4 requirements would still apply.

	Ericsson
	We’re fine with Huawei’s comments. We also suggest to send LS to RAN2 to inform the agreements.

	ZTE
	Fine with Huawei’s comments.

	Nokia
	We can agree to 1st bullet. 
We cannot agree to the 2nd bullet. RAN2 is currently actively discussing this aspect in this meeting.
The group has agreed only to work on MGE and concurrent gaps in Rel-17 assuming 2 priorities and no equal priority. How to signal the priorities we can leave to RAN2. Additionally, we would like to point out that the 2nd bullet above can have impact on the network configurations and signalling overhead. Hence, RAN4 can wait RAN2 decision and continue work based on the current agreements.

	Intel
	Fine with the Huawei’s comments also

	Apple
	Fine with HW’s proposal.

	OPPO
	Fine with Huawei’s comments and agree to send LS to RAN2.

	Xiaomi
	Fine with Huawei’s comment and agree to send LS to RAN2.

	Qualcomm
	We are not sure if the first bullet point is sufficiently clear. But perhaps the second bullet point is sufficient, with a similar clarification as suggested by Huawei:
· RAN4 requirements do not apply when a gap without assigned priority is configured simultaneously with any other gap(s) that affect serving carriers in the same FR
That should cover combinations of per-UE and per-FR gaps.

	MTK
	We are fine with Huawei’s and QC’s suggestion.
Regarding Nokia’s comment, it is true that RAN2 is now having a similar discussion. It is fine to wait. In this case, we can agree on the 1st bullet in this meeting.

	CATT
	Fine with Huawei and QC’s suggestion. 

	Moderator
	Let me add a note that RAN4 can revisit this agreement after RAN2 concludes the signaling design. Hope this addresses the concern from Nokia.



1.3 Sub-topic 2-3 Overhead
1.3.1 Issue 2-3-1: Whether to define the overhead cap
< Agreement in May 9th GTW session>: Down-select to Option 3 and Option 5. For option 5, the detailed solution needs further discussion.
<Way forward >: Open issue needs further discussion
· Option 3: Up to UE capability
· Option 5: Handling this issue by extending the dropping rule, instead of defining an overhead cap.
	Company
	Comments

	Huawei
	Support option 3, but if the overhead cap as discussed in 2-3-2a is acceptable to all companies, then we do not need the UE capability.
On option 5, we understand that the technical effect is that when two MGs in the same FR are both configured with 20ms MGRP, then one of them will be dropped. If this is correct, we would prefer to update option 3 of 2-3-2a to achieve the same. The issue with option 5 is that UE complexity would be increased since it needs to implement another dropping rule for the case of 20ms+20ms MGRP which on the other hand can be easily avoided by the NW.

	Ericsson
	We support option 5 which is a compromise solution between introducing a UE capability and NOT considering overhead cap.
We confirm Huawei’s understanding in option 5.

	ZTE
	Fine with Option 5.

	Vivo
	Ok with option 3. 

	Nokia
	We are as such not in favour either of the options. 
As for option 3 and if it is up to UE capability RAN4 would anyway have to discuss how to handle the overhead cap.
For the extended dropping rule (option 5), we already in the initial round commented that the more special dropping rules we introduce to the concurrent gaps the more complex the feature become.
We could compromise to go along with a simple network configuration limitation as proposed. Either as proposed by Huawei or alternatively that network can configure at most 1 MGP with MGRP=20ms if the UE is configured with concurrent gaps. To us this would be a very simple solution that would not need any UE capability or any additional UE dropping rule.

	LG Electronics
	Support Option 3.
For UE supporting overhead cap, max overhead should be calculated after applying the dropping rule based on the proximity and priority. In other words, effective max overhead should be considered. 
For Option 5, extending the dropping rule is not clear. Does it mean whether to extend X to larger value than 4ms, or to consider another dropping rule? And, does it mean that UE is not necessary to know the dropping rule because NW configures MGs considering the dropping rule? And, we think a kind of reference is needed even for either one. The reference is similar to max overhead in aspect of concept.  
Based on it, our preference is option 3.

	Intel
	Support Option 5

	Apple
	Prefer option 3 to option 5, to increase flexibility of the feature. According to previous RAN4 discussion, apparently different implementations can be observed. In some implementation the overhead may not even be needed. 

	OPPO
	Fine with Option 5.

	Xiaomi
	Prefer option 3

	Qualcomm
	We also think that if a fixed rule is agreed in issue 2-3-2a, then a UE capability is not needed. If not, then we would support a UE capability.

	CATT
	Support option 5 and we are also fine with Nokia’s suggestion to avoid 20ms + 20ms gap combination. 

	CMCC
	If we understanding correctly, the key point is to preclude the combination of 20ms MGRP+ 20ms MGRP. If so, maybe we can skip this issue (i.e. no further discuss whether it is the extension of dropping rule), just focus on Issue 2-3-2a to polish the wording of option 3 in issue 2-3-2a.

	Moderator
	There is no clear consensus. Let’s comeback in the next meeting




1.3.2 Issue 2-3-2a: Definition of overhead cap (assuming Option 3 agreed in Issue 2-3-1)
< Agreement>: Open issue needs further discussion
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 2: The max overhead is 30%
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms 
	Company
	Comments

	Huawei
	We support to update option 3 to achieve similar technical effect as option 5 in 2-3-1:
· Option 3a: When concurrent MGs are configured, the MGRP for both MGs cannot be smaller than 40ms in the same FR
It means in the same FR, we can have two MGs with 20ms + 40/80/160ms MGRP, but we cannot have two MGs with 20ms + 20ms MGRP.

	Ericsson
	We suggest to preclude the capability,

	ZTE
	Fine with Option 3a proposed by Huawei.

	Nokia
	Same as for 2-3-1:
We could compromise to go along with a simple network configuration limitation:
Network can configure at most 1 MGP with MGRP=20ms if the UE is configured with concurrent gaps. 
To us this would be a very simple solution that would not need any UE capability or any additional UE dropping rule.

	LG Electronics
	Can support Option1 & Option 2.

	Intel
	Up to issue2-3-2

	Apple
	For sake of flexibility of this feature we support option 1. But it seems such flexibility is not attractive to some NW vendors. Thus we proposed option 2 to simplify NW design, which is still acceptable to us. With 30% overhead, NW can configure two independent GP#0 (MGL=6ms, MGRP=40ms). Alternatively, it is also possible for NW to configure patterns with 20ms (with 3ms MGL) MGRP and 160ms MGRP. We believe this can cover most scenarios. 
Considering this issue has been discussed for many meetings, we can compromise to option 3a to move forward.

	Intel
	Up to issue2-3-2

	Xiaomi
	We are fine with either option, and we can compromise to option 3a.

	Qualcomm
	Option 3a is OK but perhaps it can be generalized to handle more than two concurrent gaps in each FR.
Option 3b: When concurrent measurement gaps are configured, at most one gap in each FR (including per-UE gaps) can have MGRP < 40 ms.

	MTK
	In general, all options are fine to us.
Nokia’s version is also fine, too.

	CATT
	Same comment as issue 2-3-1, fine with Nokia and Huawei’s version. 

	CMCC
	Both HW’s and Nokia’s revision are OK for us. 

	Moderator
	There is no clear consensus. Let’s comeback in the next meeting



1.3.3 Issue 2-3-2b: Definition of additional dropping rule (assuming Option 5 agreed in Issue 2-3-1)
<Way forward >: Open issue needs further discussion
· Option 1: RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· The lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
· Option 2: 
· Option 3:
	Company
	Comments

	Moderator
	During the GTW session, companies provided some good alternatives to be considered by the group. Unfortunately, Moderator cannot remember all the details. You are encouraged to provide other options to help converge the issue

	Ericsson
	Support option 1 which is a compromise solution between NW and UE vendors.

	ZTE
	Fine with Option 1.

	Nokia
	We suggest a simple network configuration rule eliminating this problem entirely:
Network can configure at most 1 MGP with MGRP=20ms if the UE is configured with concurrent gaps.

	Intel
	Option 1. It is also up to the issue 2-3-2

	Qualcomm
	Our suggestion would be to apply the outcome of issue 2-3-2a.

	MTK
	We think Nokia’s version is simpler and better.

	CATT
	Same comment as issue 2-3-1. 

	CMCC
	Same comment as Issue 2-3-1. The key point is to preclude the combination of 20ms MGRP+ 20ms MGRP. Maybe we can skip this issue (i.e. no further discuss whether it is the extension of dropping rule), just focus on Issue 2-3-2a to polish the wording of option 3 in issue 2-3-2a.

	Moderator
	There is no clear consensus. Let’s comeback in the next meeting



1.3.4 Issue 2-3-3: Overhead cap regarding other gap-related Wis
< Agreement>: The overhead discussions in this WI does not consider the gap-related features in other Wis
	Company
	Comments

	Huawei 
	We are fine with the suggestion.

	Ericsson
	We are fine with the suggestion.

	ZTE
	We are fine with the suggestion.

	Vivo
	We are fine with the suggestion.

	Nokia
	We are fine with the proposal.

	LG Electronics
	We are fine with the proposal.

	Intel
	We are fine with the proposal.

	OPPO
	We are fine with the proposal.

	Xiaomi
	Fine with the proposal

	Qualcomm
	Support the recommended WF.

	MTK
	We are fine with the suggestion

	CATT
	Fine with the suggestion. 



1.4 Sub-topic 2-4 Others
1.4.1 Issue 2-4-1: Ri in CSSF
< Agreement>: RAN4 not to introduce additional clarification for calculation of Ri in CSSF





Topic #3: Performance requirement (AI 9.10.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Discussion papers:
	T-doc #
	Company
	Proposals / Observations

	R4-2207758
	Apple
	Proposal 1: the following major functionalities of concurrent gaps need to be verified:
· Up to two concurrent gaps are configured per frequency range
· Association between measurement object and gap pattern (CSSF design)
· Collision between concurrent measurement gaps
· Inter-frequency measurement, inter-RAT measurement
· Impact on L1 measurement such as RLM, BFD, L1-RSRP and so on.
Observation 1: it is unnecessary to test all functionalities separately. Some of them cannot even be tested alone.
Proposal 2: to increase efficiency, RAN4 shall try to verify multiple functionalities in one test.
Proposal 3: regarding concurrent gaps impact on L1 measurement, only one functionality needs to be tested.
Proposal 4: only test cases for SA need to be specified in R17.
Proposal 5: for gap pattern configuration, RAN4 shall only use mandatory gap patterns, e.g. #0 and #1 in FR1, #13 and #14 in FR2.
Proposal 6: RAN4 only introduces concurrent gaps related test cases for single carrier.

	R4-2208033







	Qualcomm Incorporated
	Proposal 1: The test cases for concurrent MG cover the following scenarios
· NR-SA (not supported in MR-DC)
· Measurement procedure only
· Non-DRX only
· Per-UE or per-FR gaps (no mix)
· Inter-frequency measurements only
· FR1 only
Proposal 2: The test cases for concurrent MG verify the following feature aspects
· MG combinations
· 2 per-UE (MGP #0, #1) or 2 per-FR (MGP #0, #1)
· MO mapping
· SSB Mos only
· Mos assigned to both gaps
· MG collisions
· Priority rule and proximity condition
Proposal 3: The test configuration and procedure for concurrent MG should include the following
· MO1 mapped to MG1 (higher priority) and MO2 mapped to MG2 (lower priority)
· Configure gap offsets to cause collisions between the gaps.
· Configure A3 event triggered on MO2 (mapped to lower priority MG).

	R4-2208068
	Intel Corporation
	Proposal 1: It is necessary to define the test cases for NR standalone scenario only. 
Proposal 2: Two types of measurement reference signals shall be associated with the different gap instances within the concurrent MGs. 
Proposal 3: General testing configurations for SSB, CSI-RS and PRS in TS38.133[2] (e.g.A.3.10	SSB Configurations, A.3.30	CSI-RS configurations for RRM and A.3.31	PRS Configurations) can be reused for these test cases of concurrent gaps.
Proposal 4: Gap combination configuration #2, 3 is sufficient to verify the concurrent gaps requirements.
Proposal 5: Several typical testing configuration combinations for concurrent MGs can be also defined in A.3 in TS38.133, e.g.
Table A.3.x.y.z-1: Concurrent MG Pattern 1:  SSB SCS=15 KHz
	Parameters
	Value

	Reference channel
	Concurrent MG#1

	SCS
	15k

	Gap combination configuration
	#2

	Multiple Measurement objects
	SSB.1 FR1
	PRS.1.1 FR1


Proposal 6: Both the non-collision and collision concurrent gaps test cases shall be defined, in which the proper proximity conditions should be configured. 
Proposal 7: Non-DRX cases will be tested only in Rel17.
Proposal 8: RAN4 needs define the test cases below at least.
· inter-frequency with gap
· RLM
Proposal 9: The following test cases for core requirement (e.g. reporting delay tests) are listed in Table  1 below. 
Table 1 Test cases for concurrent measurement gaps core requirements
	No
	Type of Test
	Description
	Test purpose 
	Notes

	1-1
	Inter-freq measurement with gap reporting 
	TDD/FDD, 
FR1/FR2 
SSB measured by MG#1
PRS measured by MG#2
Gap combination : #2,#3 
Collision/non-collision
No DRX cycle 
AWGN
	Core requirements in section 9.9.2.4  which is also rely on UE’s processing capability to be verified. UE reports RSTD within required delay for certain number of cells  
	

	2-1
	RLM
	TDD/FDD, 
FR1/FR2 
SSB1 measured by MG#1
CSI-RS measured by MG#2
Gap combination : #2,#3 
Collision
No DRX cycle 
AWGN

	Core requirements in section 8.1.2.2  which is also rely on UE’s processing capability to be verified. UE reports RSTD within required delay for certain number of cells  
	For RLM testing, only collision case will be tested.




	R4-2208208
	CATT
	Proposal 1: The test cases for the L1 measurement and intra-frequency measurement without gap due to concurrent gaps are not needed. 
Proposal 2: The tests for the concurrent gaps are set for each measurement, i.e. the following test cases are expected for the concurrent gaps. 
	No.
	Test case

	1
	TC for intra-frequency measurement requirements with concurrent gaps

	2
	TC for inter-frequency measurement requirements with concurrent gaps

	3
	TC for inter-RAT measurement requirements with concurrent gaps

	4
	TC for RSTD measurement requirements with concurrent gaps

	5
	TC for PRS-RSRP measurement requirements with concurrent gaps

	6
	TC for UE Rx-Tx time difference measurement requirements with concurrent gaps

	7
	TC for PRS-RSRPP measurement requirements with concurrent gaps

	8
	TC for CSI-RS based L3 measurement requirements with concurrent gaps


Proposal 3: For each test case, 3 cells are configured. The reference signals of the two neighbor cells are configured non-overlapped and associated with different measurement gaps. 
Proposal 4: For each test case, the following gap combinations can be considered and no collision between two gaps is configured: 
· per UE + per UE, tested in clause A.6
· per UE + per FR1, tested in clause A.6
· per FR2 + per FR2, tested in clause A.7
· per UE + per FR2, tested in clause A.7

	R4-2208301
	MediaTek inc.
	Observation 1: The test case scope for concurrent gap should target to cover the following 3 main functionalities: 1) Multiple gap configurations, 2) Gap association, 3) Gap collision handling and updated UE measurement requirements
Proposal 1: The concurrent gap test cases should also be limited to NR-SA, i.e., Section A.6 and A.7, while Section A.3 can also be updated to capture new configurations if needed.
Proposal 2: Do not introduce test cases for maximum 3 concurrent gaps (which involve both FR1 and FR2).
Proposal 3: Introduce inter-frequency measurement test cases under non-DRX with PPO configuration and without SBI reporting.
Proposal 4: Introducing SSB-based RLM test case under non-DRX to verify UE’s behaviour under concurrent gap configurations.

	R4-2208521
	CMCC
	Proposal 1: considering that concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS, it is better to design test cases for concurrent gaps with different use cases (SSB, CSI-RS, PRS).
Proposal 2: It is proposed to define test cases under different concurrent gaps combination to verify the measurement performance. From our point of view, gap combination configuration Id #2, #0 and #5 need to be considered to design the test cases target for different scenario.
Proposal 3: it is proposed to define test cases for the priority rule introduced to solve the collision issue of concurrent MGs.

	R4-2209210
	Huawei, Hisilicon
	Proposal 1: For all TCs, define test requirements to verify the CSSF is independently calculated for each MG in the measurement period. 
Proposal 2: Define separate TCs for colliding and non-colliding MGs, and for TCs with colliding MGs, define test requirements to verify UE conducts data Tx/Rx during dropped occasions.
Proposal 3: Use inter-frequency SSB based Mos in the TCs with different SMTC offsets.
Proposal 4: Define sub-tests for per-UE MG and per-FR MG with one TC. For the tests with per-FR MGs, only configure 2 per-FR MGs for the concerned FR. 
Proposal 5: Define a separate TC for LTE measurement when concurrent MGs are configured. 
Proposal 6: Define the following TCs for concurrent MGs.
· TC1: measurement with non-colliding concurrent MGs for FR1
· TC2: measurement with non-colliding concurrent MGs for FR2
· TC3: measurement with colliding concurrent MGs for FR1
· TC4: measurement with colliding concurrent MGs for FR2
· TC5: LTE measurement with non-colliding concurrent MGs

	R4-2209451
	Ericsson
	Proposal 1: Define concurrent gaps test cases to cover at least the following usage combinations:
· SSB-based L3 measurement + SSB-based L3 measurement
· SSB-based L3 measurement + LTE inter-RAT measurement
· SSB-based L3 measurement + NR positioning measurement
Proposal 2: Define the test cases with the following general configurations:
· Only inter-frequency measurement
· Only non-DRX
· without SSB time index detection
Proposal 3: When UE also supports per-FR gap, define concurrent gaps test cases for the following cell configuration.
	Test index
	Cell layout
	Gap Combination Configuration Id 

	#0
	Pcell FR1 – target cell 1 NR FR1, target cell 2 NR FR1
	#6

	#1
	Pcell FR1 – target cell 1 NR FR1, target cell 2 LTE

	#6

	#2
	Pcell FR1 – target cell 1 NR FR1, target cell 2 NR FR1(positioning)
	#3

	#3
	Pcell FR2 – target cell 1 NR FR2, target cell 2 NR FR2
	#7

	#4
	Pcell FR2 – target cell 1 NR FR2, target cell 2 NR FR2(positioning)
	#4


Proposal 4: To verify the overlapping rule, define the test cases with the following configurations:
· Two measurement gaps have different MGRPs to avoid the fully overlapping scenario.
· To verify the dropping rule, RAN4 at least to define one test case with two measurement gaps’ offset less than 4ms.

Proposal 5: The test case list for concurrent gaps is as follow. 



Open issues summary
Moderator: Moderator appreciate all the inputs about test case scope and detail designs. As this is the first meeting to discuss the test case scope, Moderator plans to discuss some high-level principles to collect views in the 1st round. (This means not all issues, especially those in very detail, will be covered) Then, based the 1st-round comments, Moderator will suggest the test case list (and detail if needed) in the 2nd round. Because we only have 2 meetings to finalize the test cases, it is important to conclude on the test case list in this meeting.
· If you found that some important high-level issues are not arranged for discussion, feel free to add them.
Sub-topic 3-1 High-level principles
Issue 3-1: Scenarios (DC/SA, FR1/FR2)
· Proposals
· Option 1: Apple, Intel, CATT, MTK, Ericsson
· Only define test case in NR SA in both FR1 and FR2
· Option 2: QC
· Only define test case in NR SA in FR1 only
· Recommended WF
· Collect views from companies
	Company
	Comments

	XXX
	

	Intel
	Option 1.
The testing method in FR1 and FR2 could be different.

	Ericsson
	Option 1.

	Xiaomi
	Option 1

	ZTE
	Option 1.

	OPPO
	Option 1.

	CMCC
	Option 1.

	CATT
	Support option 1. 

	Huawei 
	Option 1.
There seems no clear reason to exclude FR2.

	Qualcomm
	Prefer option 2 in order to reduce the number of test cases but we could compromise to have some test cases defined for each FR.

	Apple
	We don’t need to discuss this in this work item. The RAN2 LS is being discussed in thread #234. 

	MTK
	Option 1

	Nokia
	Option 1. RAN4 should consider test overhead.



Issue 3-2: Whether to introduce test cases for L1 impact
· Proposals
· Option 1:  Apple, Intel, MTK
· Yes
· Option 2: QC, CATT, , Huawei, Ericsson
· No
· Recommended WF
· Collect views from companies
	Company
	Comments

	XXX
	

	Intel
	Both options are fine for us. Slightly prefer to Option 1 since no testing on L1 measurement is a huge hole. 

	vivo
	Option 1 is preferred. 

	Ericsson
	No strong view, also fine with option .1

	ZTE
	Option 1.

	OPPO
	Option 2 is fine.

	CMCC
	Option 1. It is necessary to verify whether UE correctly perform L1 measurement outside all the MGs when concurrent gaps are configured.

	CATT
	Support option 2. Similar as intra-frequency measurement without gap, the impact on L1 measurement is only the resources overlapping with gaps. There is no difference from the existing requirements expect the gap colliding. But the gap colliding can be tested in L3 measurement and no need to be tested in L1 repeatedly. 

	Huawei 
	Option 2.
The impact of concurrent MGs on L1 is that more L1 opportunities are punctured due to multiple MGs. There is no enhancement to L1 measurement, so the motivation of the tests is unclear.

	Qualcomm
	To the proponents of option 1: would these be dedicated (separate) test cases or could the requirements be verified in other tests cases? 

	Apple
	We observed impact from concurrent gap on L1 requirements. that’s the reason why we proposed option 1 in our contribution. However, we are also fine with option 2 to move forward.

	Moderator
	Agreement in May 9th GTW session: Do not introduce the test for L1 impact.



Issue 3-3: Whether to introduce test cases for intra-freq measurement without gap
· Proposals
· Option 1:  CATT, QC, Intel, MTK, Huawei. Ericsson 
· No
· Recommended WF
· Agree on Option 1
	Company
	Comments

	Ericsson
	Option 1

	Xiaomi
	Option 1

	OPPO
	Option 1

	CATT
	Support option 1. 

	Huawei 
	Support the Recommended WF.

	Qualcomm
	Support the recommended WF.

	Apple
	Option 1.

	MTK
	Option 1

	Nokia
	Option 1



Issue 3-4: Measurement target (SSB, CSI-RS, positioning, E-UTRAN)
· Proposals: Please directly add your preference (O, X, FFS) in below table. 
	Company
	SSB
	CSI-RS
	Positioning
	E-UTRAN

	vivo
	O
	X
	O
	FFS

	Ericsson
	O
	X
	O
	O

	Xiaomi
	O
	X
	O
	FFS

	ZTE
	O
	X
	O
	O

	OPPO
	O
	X
	O
	FFS

	CMCC
	O
	O
	O
	O

	CATT
	O
	O
	O
	O

	Huawei 
	O
	X
	X
	O

	Qualcomm (assume O=yes, X=no)
	O
	X
	X
	FFS

	Apple
	O
	X
	X
	FFS

	MTK
	O
	X
	X
	X

	Nokia
	O
	X
	O
	O


· Recommended WF
· Collect views from companies. 
· You can also provide your technical reasons for above preference in below table.
	Company
	Comments

	XXX
	

	Intel
	For the test cases of concurrent gap, we prefer to associate the two different types of targets associated with the different MGs. As the positioning is main usage of the concurrent gaps and SSB is essential measurement target in NR, we propose the combination of “SSB + PRS”.

	Ericsson
	From our understanding, although positioning measurement is an optional feature, SSB + Positioning is the most important use case for Rel-17 concurrent gaps. 

	CMCC
	Considering that concurrent gaps can be used for the measurement of SSB, CSI-RS, PRS, it is better to design test cases for concurrent gaps with different use cases (SSB, CSI-RS, PRS) to guarantee the measurement performance.

	CATT
	For the measurement target we think all the measurement types need to be tested. But we are fine to associate the concurrent gap with a single type or with the combination of different types. 

	Huawei 
	The test is to verify whether UE can use multiple MGs correctly to perform the measurement, while the exact RS to be measured does not matter much, so we prefer to use the simplest test setup with SSB measurement only. 
In addition, CSI-RS and positioning measurement are optional features, so using them in the test will limit the test coverage.

	Qualcomm
	SSB is the typical case. E-UTRAN could also be considered. Positioning is a specialized use case and it can be addressed in the NR_pos_enh WI.
In general, we should add applicability rules so that if the UE passes the test case with concurrent gaps, then it doesn’t have to run the corresponding test case for single legacy gap.

	Apple 
	Considering CSI-RS and PRS measurement are optional, we shall only keep SSB in the test. As for E-UTRAN, it depends on issue 2-1-1.

	MTK
	We need to firstly design minimum set which does not depend on other optional capability, e.g., CSI-RS, positioning or even LTE. With this minimum set ready, we can discuss whether to add test cases for other optional features. If we coupled the test cases with some optional features, we may have test coverage problem for UEs which does not support those optional features.

	Nokia
	SSB is the typical and fundamental RS. We see positioning as one of the baseline use cases for concurrent gaps. For LTE measurements it was now agreed in GTW that these will most likely only be performed in one of the concurrent gaps. Based on this we see a need to test the case where the concurrent gap is configured for LTE measurements.



Issue 3-5: DRX or non-DRX
· Proposals
· Option 1:  QC, Intel, MTK, Ericsson
· Only define test cases under non-DRX
· Recommended WF
· Agree on Option 1
	Company
	Comments

	XXX
	

	Intel
	Support the recommended WF

	vivo
	Ok with the recommended WF

	Ericsson
	Ok with the recommended WF

	Xiaomi
	OK with option 1

	ZTE
	Ok with the recommended WF

	OPPO
	Ok with the recommended WF

	CATT
	Fine with option 1. 

	Huawei 
	Support the Recommended WF.

	Qualcomm
	Support the recommended WF.

	Apple
	Option 1.

	MTK
	Support the recommended WF

	Nokia
	Recommended WF is agreeable to us



Issue 3-6: With or without SBI reporting
· Proposals
· Option 1:  MTK, Ericsson
· Only define test cases without SBI reporting
· Recommended WF
· Agree on Option 1
	Company
	Comments

	XXX
	

	Intel
	Support the recommended WF

	vivo
	Ok with the recommended WF

	Ericsson
	Ok with the recommended WF

	Xiaomi
	OK with option 1

	ZTE
	Ok with the recommended WF

	OPPO
	Ok with the recommended WF

	CATT
	Fine with option 1. 

	Huawei 
	Support the Recommended WF.

	Apple
	Option 1.

	MTK
	Support the recommended WF

	Nokia
	We can agree to option 1 principle to reduce test time. However, we also see benefit in having maybe 1 test that includes SBI reporting. Defining one TC with SBI reporting would not increase test time significantly but would ensure test coverage.



Issue 3-7: Whether to define test case with simultaneous per-UE gap and per-FR gap configurations
· Proposals
· Option 1:  QC, Huawei
· No
· Option 2:  Intel, CATT, CMCC, Ericsson
· Yes
· Recommended WF
· Collect views from companies. This issue has impact on detail choice of gap patterns
	Company
	Comments

	XXX
	

	Intel
	Both options are fine for us.

	Ericsson
	Option 2: the use case is SSB+positioning

	Xiaomi
	Only for SSB+positioning case

	ZTE
	Option 2. The use case is SSB+Rel-16 positioning

	OPPO
	Option 1 is generally fine. 

	CMCC
	Option 2. Prefer to define test case with simultaneous per-UE gap and per-FR gap configurations. Our consideration is that the combination of per-UE gap and per-FR gap is newly introduced in Rel-17, and the per-UE measurement gap is only associated to PRS measurement. It is better to define test cases for this case to verify the performance.

	CATT
	Support option 2. 

	Huawei 
	Option 1.
Simultaneous per-UE and per-FR MGs are applicable only with positioning measurement. As commented for 3-4, we prefer to use SSB as the RS for the test.  

	Qualcomm
	Option 1 This test case would include NR positioning measurements. Our suggestion would be to address it in NR_pos_enh WI.

	Apple
	Option 1. PRS measurement is optional. UE supporting concurrent gap may not support PRS measurement.

	MTK
	Option 1.
RAN4 should start from SSB only. 

	Nokia
	Option 2. Positioning is one use case.



Issue 3-8: Whether to define test case with both FR1 and FR2 gaps (and the corresponding measurements)
· Proposals
· Option 1:  MTK, Ericsson, Apple, Huawei
· No. And only test cases for single carrier
· Recommended WF
· Collect views from companies.
	Company
	Comments

	XXX
	

	Intel
	Option 1 can be fine for us.

	vivo
	OK with option 1

	Ericsson
	Option 1.

	Xiaomi
	OK with option 1

	
	Option 1.ZTE

	OPPO
	Option 1

	CMCC
	We prefer to define test case with both FR1 and FR2 gaps. We would like to know what is the issue to define test case with both FR1 and FR2 gaps.

	CATT
	If this issue is about whether to define test case for per-FR1 + per-FR2 gap, we are fine with option 1. 

	Huawei 
	Option 1.
There is testability issue with both FR1 and FR2 gaps.

	Qualcomm
	Option 1.

	Apple
	 Option 1.

	MTK
	Option 1

	Nokia
	Option states ‘No. And only test cases for single carrier’ – the ‘And only test cases for single carrier’ needs to be clarified before option 1 can be agreed.




Issue 3-9: Whether to only use mandatory gap patterns to define test cases
· Proposals
· Option 1:  Apple
· Yes
· Recommended WF
· Collect views from companies.
	Company
	Comments

	XXX
	

	Intel
	Support Option 1. 

	Ericsson
	Option 1.

	Xiaomi
	Option 1

	ZTE
	Option 1.

	OPPO
	Option 1

	CATT
	Fine with option 1. 

	Huawei 
	Option 1.

	Qualcomm
	Option 1. We favor using the same gap patterns that are used in the existing test cases.

	Apple
	Option 1.

	MTK
	Option 1

	Nokia
	Option 1



Issue 3-10: Overlapping scenarios
· Proposals: Please directly add your preference (O, X, FFS) in below table. 
	Company
	FNO
	FO
	FPO
	PFO
	PPO

	Intel
	Yes
	
	Yes
	
	

	vivo
	Yes
	
	Yes
	
	

	Ericsson
	O
	X
	X
	X
	O

	Xiaomi
	O
	
	
	
	O

	OPPO
	O
	X
	O
	X
	X

	CATT
	O
	
	O
	
	O

	Huawei 
	O
	X
	X
	X
	O

	Qualcomm (assume O=yes, X=no)
	X
	X
	X
	X
	O

	Apple
	O
	X
	Only 1 of 3 scenarios

	MTK
	X
	X
	X
	X
	O

	Nokia
	O
	X
	X
	(O)
	(O)


· Recommended WF
· Collect views from companies. Note that this discussion is related to whether to test UE’s behaviour on dropped gap occasions. 
	Company
	Comments

	Ericsson
	We think at least two test cases are needed, one for non-overlapping and one for overlapping case. It should test UE’s behaviour on dropped gap occasions.

	CMCC
	Both non-overlapped and overlapped need to be considered. The overlapped case can be used to verify the priority rule. For the detail of overlapped case, i.e. whether it is fully overlapped or partially overlapped, we do not have strong view.

	CATT
	For overlapping cases, we think FO and FPO are similar, and PFO and PPO are similar. So we can test only one of them. 

	Huawei 
	We think it is meaningful to test both scenarios with and without MG collision. For collision scenario we believe PPO is the typical case and we can also test UE behavior for the dropped MG occasion with PPO.

	Qualcomm
	To limit the number of test cases, application of collision/proximity rules and measurement delay can be verified in the same test case. PPO is sufficient.

	Apple
	It is fine for us to have different tests for overlapping and non-overlapping scenarios. Duplicated the definitions here for reference.
[image: Timeline
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	MTK
	In our view, PPO is sufficient to test everything we want, including the measurement delay with new calculation of P factor, gap dropping behavior

	Nokia
	FNO is needed. To test proximity and overlapping (and dropping) in one test case this should be possible by testing either PFO or PPO scenario. Either one of those is fine (no need to test both)


Issue 3-11: Whether to introduce test cases to verify gap dropping behaviour
· Proposals
· Option 1:  Ericsson
· Yes. Define the test case with MGs offset less than the proximity.
· Recommended WF
· Collect views from companies.
	Company
	Comments

	XXX
	

	Intel
	Such functionality can be tested in other TCs jointly (e.g. FPO gap based measurement reporting).

	Ericsson
	Option 1.
We’re fine to test it jointly with other test purposes.

	Xiaomi
	Share the same view as Intel, it can be verified with other test purposes jointly.

	ZTE
	Option 1.

	CATT
	Same view as Intel that this can be tested in the measurement reporting with overlapping case. 

	Huawei 
	Option 1. 

	Qualcomm
	Option 1

	Apple
	Option 1 is fine. Agree with Intel that this can be verified together with other functionalities.

	MTK
	Option 1

	Nokia
	Option 1 (and can be verified as part of PFO/PPO test case) 



Companies views’ collection for 1st round 
Open issues 
Moderator: Companies’ views are collected in previous section together with the list of issues
CRs/TPs comments collection
Moderato: No CRs/TPs submitted in this section
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Status summary 

	Issue 3-1: Scenarios (DC/SA, FR1/FR2)
Status: No company disagree with Option 1
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Only define test case in NR SA in both FR1 and FR2

	Issue 3-2: Whether to introduce test cases for L1 impact
Agreement in May 9th GTW session: Do not introduce the test for L1 impact.
Recommendations for 2nd round: keep the agreement

	Issue 3-3: Whether to introduce test cases for intra-freq measurement without gap
Status: No company disagree with Option 1
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Do not introduce test cases for intra-freq measurement without gap

	Issue 3-4: Measurement target (SSB, CSI-RS, positioning, E-UTRAN)
Status:
· All companies support defining test cases with SSB as the measurement target
· 8 companies support Positioning
· 6 companies support E-UTRAN
· 2 companies support CSI-RS
Recommendations for 2nd round: RAN4 to take SSB as the starting point to define test cases which are applicable to UE without additional optional capabilities. Discuss in 2nd round on whether and how to consider Positioning and E-UTRAN.

	Issue 3-5: DRX or non-DRX
Status: No company disagree with Option 1
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Only define test case under non-DRX

	Issue 3-6: With or without SBI reporting
Status: No company disagree with Option 1. Nokia suggested picking 1 test case for SBI reporting
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Define test case without SBI reporting. FFS whether and how to pick 1 test case for SBI reporting

	Issue 3-7: Whether to define test case with simultaneous per-UE gap and per-FR gap configurations
Status: This issue is coupled with Issue 3-4 regarding whether to define test cases for positioning. According to previous agreement, simultaneous per-UE gap and per-FR gap configurations are only possible of per-UE gap is associated with PRS measurements
Recommendations for 2nd round: On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations. FFS other case. 

	Issue 3-8: Whether to define test case with both FR1 and FR2 gaps (and the corresponding measurements)
Tentative agreements: 11 companies are fine with Option 1. 
· CMCC askes the reason for no considering FR1+FR2. Huawei replied that there is some testability issue. 
· Nokia wants the clarification on single CC. 
· In moderator’s understanding, single CC UE has either carrier in FR1 only or in FR2 only. Therefore configuring both FR1 gap and FR2 gap does not make sense.
Recommendations for 2nd round: With above clarification, Moderator suggest going with Option 1

	Issue 3-9: Whether to only use mandatory gap patterns to define test cases
Status: No company disagree with Option 1
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Only use mandatory gap patterns to define test cases

	Issue 3-10: Overlapping scenarios
Status:
· FNO: supported by 9 companies
· FO: supported by zero company
· FPO: supported by 4 companies among which Apple supports only 1 among FPO, PFO, PPO)
· PFO: supported by 2 companies among which Apple supports only 1 among FPO, PFO, PPO and Nokia supports only 1 among PFO, PPO
· PPO: Supported by 7 companies
Recommendations for 2nd round: Focus on only FNO and PPO in the test case design

	Issue 3-11: Whether to introduce test cases to verify gap dropping behaviour 
Status: No company disagree with Option 1. Companies mentioned that no separate test cases are needed.
Recommendations for 2nd round: Capture the following tentative agreement in the WF of 2nd round: 
· Verify gap dropping behaviour without introducing additional test cases



CRs/TPs

Discussion on 2nd round (if applicable)
Moderator: The discussions of the WF in the 2nd round is copied and pasted as below
	2 Topic #3: Performance requirement (AI 9.10.2.2)
2.1 Sub-topic 3-1 High-level principles
2.1.1 Issue 3-1: Scenarios (DC/SA, FR1/FR2)
< Agreement>: Only define test case in NR SA in both FR1 and FR2

2.1.2 Issue 3-2: Whether to introduce test cases for L1 impact 
<Agreement in May 9th GTW session>: Do not introduce the test for L1 impact.

2.1.3 Issue 3-3: Whether to introduce test cases for intra-freq measurement without gap
< Agreement>: Do not introduce test cases for intra-freq measurement without gap

2.1.4 Issue 3-4: Measurement target (SSB, CSI-RS, positioning, E-UTRAN)
	Company
	SSB
	CSI-RS
	Positioning
	E-UTRAN

	vivo
	O
	X
	O
	FFS

	Ericsson
	O
	X
	O
	O

	Xiaomi
	O
	X
	O
	FFS

	ZTE
	O
	X
	O
	O

	OPPO
	O
	X
	O
	FFS

	CMCC
	O
	O
	O
	O

	CATT
	O
	O
	O
	O

	Huawei 
	O
	X
	X
	O

	Qualcomm 
	O
	X
	X
	FFS

	Apple
	O
	X
	X
	FFS

	MTK
	O
	X
	X
	X

	Nokia
	O
	X
	O
	O

	Note:O=yes, X=no


< Agreement>: 
· Define a minimum set of test cases for SSB-based measurement
· FFS whether and how to extend test cases for positioning and E-UTRAN measurements
	Company
	Comments

	Moderator
	Tentative test cases for Positioning and E-UTRAN measurements will still be arranged due in case any of them are agreed in the next meeting, which is the last meeting of perf part.

	Huawei 
	We are fine with the two bullets. On the FFS part, we suggest
· not define test for positioning, and
· define test for LTE
For positioning, it is anyway an optional feature, and we prefer to focus on concurrent MG itself but not the RS-es to be measured.

	Ericsson
	We suggest to define both positioning and LTE test.
Concurrent gaps with positioning test can be defined in positioning test for the UE supporting positioning.

	ZTE
	[bookmark: OLE_LINK1]Due to the consideration of positioning, we agree the per-FR + per-UE concurrent gaps configured  simultaneously. So if not defining test case of positioning, we can not verify the case of per-FR + per-UE concurrent gaps. So we support to define test case for positioning.

	Vivo
	Fine with the way forward

	Nokia
	It is not clear what ‘a minimum set’ means but in our view RAN4 should define test cases in such a way that the feature is tested based widely enough.
We are fine to focus test cases on SSB based measurement.
We would see a need also to positioning as this is from our point of view one of the important use cases for concurrent gaps. Such test cases would of course only be for UE supporting positioning and concurrent gaps.
We also see LTE measurements performed using concurrent gaps as a beneficial use case as it can help in reducing any impact from performing LTE measurements on ongoing NR measurements.

	Intel
	Fine with first bullet. For FFS, we suggest to introduce the positioning test in which one gap associated with PRS measurement , another with SSB.

	Apple
	In general we are fine with the two bullets. Regarding FFS on the second bullet, we are fine with testing PRS since from the beginning of this WI this has been considered as one of the most typical use cases, i.e. PRS with one gap and legacy MO with the other gap. But this test shall apply only to UE supporting both PRS and current gaps.
As for LTE measurement, as agreed in the 1st round a new UE capability will be introduced to indicate support of associating multiple LTE MOs to concurrent gap. Since it is going to be an optional capability. We suggest only testing the case wherein LTE MO is associated to one gap, which can be supported by all concurrent gap capable UEs.

	OPPO
	Fine with the suggestion.

	Qualcomm
	Support the first bullet point from the moderator. We’re OK to add a test case for positioning. To reduce the effort, we suggest leveraging the test configuration of an existing positioning test case.

	MTK
	One possibility is that in FR1 we add TC for EUTRAN and in FR2 we add TC for positioning.

	CATT
	Support to define introduce test case for positioning and E-URTAN measurement. 

	CMCC
	Since the WF does not mention CSI-RS, we would like to understand the technical concerns on defining test for CSI-RS?

	Moderator
	To CMCC, in my view there is no technical issue for CSI-RS, but it does not get sufficient support (e..g, not >50% of the companies). Therefore, the suggestion is to drop it. Technically speaking, the concurrent gap feature only affect how UE choose the gap for measurement and has nothing to do with the RS to be measured. In other words, UE who passes SSB-based test should have no problem to pass CSI-RS based test. Hope this resolve your concern.



2.1.5 Issue 3-5: DRX or non-DRX 
< Agreement>: Only define test case under non-DRX

2.1.6 Issue 3-6: With or without SBI reporting 
< Agreement> Define test case without SBI reporting. FFS whether and how to pick 1 test case for SBI reporting
	Company
	Comments

	Huawei 
	We are fine with the suggestion.
We prefer to define all TCs without SBI reporting, but we can also compromise to pick 1 TC for SBI reporting. No strong view which is to pick.

	Ericsson
	No strong view which is to pick.

	ZTE
	Fine with the suggestion. No strong view on how to pick 1 test case for SBI reporting.

	Nokia
	We are fine to define the majority of the test cases in non-DRX conditions. However, RAN4 should define at least 1 test case using DRX (can be shorter cycle)
Same view for SBI. RAN4 can define the majority of the test cases without SBI but at least 1 test case should include SBI.

	Intel
	Fine with the suggestion. 

	Apple
	We support defining test cae w/o SBI reporting. The fundamental thing to verify is whether UE can perform measurement correctly with multiple concurrent gap patterns. This has nothing to do with DRX or whether SBI reporting is configured.

	OPPO
	Fine with the suggestion.

	Qualcomm
	Support the recommended WF.

	MTK
	To Nokia, DRX is a separate issue. We have the consensus in the 1st round not to define it. 

	CATT
	No strong view whether to define test case for SBI reporting. 



2.1.7 Issue 3-7: Whether to define test case with simultaneous per-UE gap and per-FR gap configurations
< Agreement>: 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations. 
· FFS other cases.

2.1.8 Issue 3-8: Whether to define test case with both FR1 and FR2 gaps (and the corresponding measurements)
< Agreement>: 
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
	Company
	Comments

	Moderator
	Companies to provide views whether concerns raised in the 1st round are resolved.

	Huawei 
	We are fine with the two suggestions.

	Ericsson
	We are fine with the suggestions.

	ZTE
	We are fine with the suggestions.

	Vivo
	We are fine with the suggestions.

	Nokia
	A bit confused. If we do not define TC for with concurrent Per-UR and Per-FR or concurrent Per-FR gaps – what is left to test?
Maybe we misunderstand the options. Perhaps it would be simpler to discuss what to test instead of the opposite.

	Intel
	We are fine with the suggestions.

	Apple
	Support the suggestions. FR1+FR2 gap has testability issue.

	OPPO
	We are fine with the suggestions.

	Xiaomi
	We are fine with the suggestions.

	Qualcomm
	Support the recommended WF.

	MTK
	We are fine with the suggestion.
To clarify this is for a test case with simultaneous FR1 gap and FR2 gap configured.

	CATT
	Fine with the suggestions. 



2.1.9 Issue 3-9: Whether to only use mandatory gap patterns to define test cases
< Agreement>: Only use mandatory gap patterns to define test cases

2.1.10 Issue 3-10: Overlapping scenarios
	Company
	FNO
	FO
	FPO
	PFO
	PPO

	Intel
	Yes
	
	Yes
	
	

	vivo
	Yes
	
	Yes
	
	

	Ericsson
	O
	X
	X
	X
	O

	Xiaomi
	O
	
	
	
	O

	OPPO
	O
	X
	O
	X
	X

	CATT
	O
	
	O
	
	O

	Huawei 
	O
	X
	X
	X
	O

	Qualcomm 
	X
	X
	X
	X
	O

	Apple
	O
	X
	Only 1 of 3 scenarios

	MTK
	X
	X
	X
	X
	O

	Nokia
	O
	X
	X
	(O)
	(O)


< Agreement>: Focus on only FNO and PPO in the test case design
	Company
	Comments

	Huawei 
	We are fine with the suggestion.

	Ericsson
	We are fine with the suggestion.

	ZTE
	We are fine with the suggestion.

	Nokia
	Proposal is agreeable

	Intel
	We are fine with the suggestion.

	Apple
	Fine with the suggestion.

	OPPO
	We are fine with the suggestion.

	Xiaomi
	Fine with the suggestion

	MTK
	We are fine with the suggestion.

	CATT
	Fine with the suggestion. 



2.1.11 Issue 3-11: Whether to introduce test cases to verify gap dropping behaviour
< Agreement>: Verify gap dropping behaviour without introducing additional test cases
	Company
	Comments

	Huawei 
	We are fine with the suggestion.

	Ericsson
	We are fine with the suggestion.

	ZTE
	We are fine with the suggestion.

	Vivo
	We are fine with the suggestions.

	Nokia
	Dropping rule needs to be verified. We are fine doing this as part of another TC.

	Apple
	Fine with the suggestion.

	Xiaomi
	Fine with the suggestion.

	Qualcomm
	Support the recommended WF.

	MTK
	We are fine with the suggestion.

	CATT
	Fine with the suggestion. 

	CMCC
	OK with the recommended WF



2.2 Sub-topic 3-2 Test case list and CR work split
< Agreement>: Introduce event triggered reporting test cases as below
	No.
	Scenario
	FR
	Overlap
	Serving Cell#1
	Neighbour Cell#2
	Neighbour Cell#3
	Company

	1
	SA 
	FR1 only
	FNO
	NR-SSB (f1)
	NR-SSB (f2)
	NR-SSB (f3) 
	Ericsson

	2
	SA 
	FR1 only
	PPO
	NR-SSB (f1)
	NR-SSB (f2)
	NR-SSB (f3)
	MTK

	[3]
	SA 
	FR1 only
	FNO
	NR-SSB (f1)
	NR-SSB (f2)
	E-UTRAN (f3) 
	Nokia

	[4]
	SA 
	FR1 only
	PPO
	NR-SSB/PRS (f1)
	NR-SSB (f2)
	NR-PRS (f1)
	Intel

	5
	SA 
	FR2 only
	FNO
	NR-SSB (f1)
	NR-SSB (f2)
	NR-SSB (f3)
	Huawei

	6
	SA 
	FR2 only
	PPO
	NR-SSB (f1)
	NR-SSB (f2)
	NR-SSB (f3)
	ZTE

	[7]
	SA 
	FR2 only
	PPO
	NR-SSB/PRS (f1)
	NR-SSB (f2)
	NR-PRS (f1)
	Apple


· Note: Whether to introduce test cases 3, 4 and 7 are pending the RAN4 decision
· Common settings
· AWGN
· Non-DRX
· Without SBI reporting by default (pending on issue 3-6)
· Data scheduled during the whole test
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	Huawei, Hisilicon
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	Ericsson
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	N.A
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	Apple
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	N.A
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	Intel Corporation
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	R4-2208208
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	CATT
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	Tdoc number
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	Title
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	R4-2210585
	
	WF on R17 NR MG enhancements – multiple concurrent MGs
	MediaTek inc
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	R4-2211017
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	Apple
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	R4-2211018
	
	CR to maintain concurrent measurement gap in TS 38.133
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	CR on concurrent measurement gaps
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	CR for remaining aspects of concurrent measurement gaps (section 8)
	Nokia 
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	Huawei
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b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Contact information
	Company
	Name
	Email address

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Huawei
	Li Zhang
	zhangli164@huawei.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com

	Apple
	Qiming LI
	Li_qiming@apple.com

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com



Note:
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If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (X
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