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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 

· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)

· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99

· Note 4: This WID does not include any inter-working with MUSIM gaps
In this contribution we provide our further considerations on case 2 requirements of this topic.
2. Discussion
The discussions are based on the following issues from [3] and [4]. 
Issue 4-1-1: [Case 2] Whether to consider NCSG + NCSG in an FR
< Agreement >: 

· Narrow down options to Option 1 and 3

· Option 1: Yes. FFS whether the same RF chain is assumed for the two NCSG patterns.

· Option 3: Yes, up to UE capability

For this issue, similar consideration as that of Pre-MG + Pre-MG, i.e., having NCSG + NCSG will have the benefit of what we have when we design Rel-17 concurrent gaps, i.e., the benefit by configuring two gaps with two sets of parameters such as offset, MGRP, MGL. Hence option 1 should be supported. Regrading the number of RF, to our understanding the same RF chain for two NCSG patterns should be the typical case since the main intention of introducing NCSG + NCSG is take the advantage of the flexibility at the time domain. 
Proposal 1: Support to have NCSG + NCSG with the assumption that the same RF chain is used for the two NCSG patterns. 
Issue 4-1-4: [Case 2] Detail combinations for UE supporting per-FR gap
< Wayforward>: 

· FFS.

In [4], issue 4-1-4 is further explained as:
	Gap Combo

Configuration Id
	The number of simultaneous configured MG patterns
	Q1: Is it OK to arbitrarily change the MG(s) in a specific combination to NCSG?
Q2: If no, what is the limitation to be added.
Note: whether to allow NCSG+NCSG in the same FR is already discussed in Issue 4-1-1

	
	FR1 MG 
	FR2 MG 
	Per-UE MG 
	

	0
	2
	1
	0
	

	1
	1
	2
	0
	

	2
	0
	0
	2
	

	3Note 1
	1
	0
	1
	

	4Note 1
	0
	1
	1
	

	5Note 1
	1
	1
	1
	

	6
	2
	0
	0
	

	7
	0
	2
	0
	

	Note 1:
Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].


To our understanding, the framework of combinations for Rel-17 concurrent gap can be used for NCSG + NCSG scenario hence the answer for Q1 should be yes and we have the following proposal:
Proposal 2:  For the combination for case 2, support to use Table 9.1.8-1 of TS38.133 as the base and arbitrarily change the MGs to NCSG.
Issue 4-2-3: [Case 2] Whether to parallel measurements upon gap collision
< Wayforward >: 

· FFS.

The detailed proposals for this issue were listed at [4] and copied below:
· Proposals

· Option 1: Intel, CMCC, [ZTE]

· Yes

· Option 1a: Intel

· Yes if these measurement objects are in the same band or bands which support NCSG capability 
· Option 2: Qualcomm, Apple, vivo, OPPO, Ericsson, Huawei, Nokia, MTK

· No

· Option 3: CATT

· More clarification on UE assumption is needed.

· Option 4: Xiaomi

· Up to UE capability, e.g., if the UE support the capability to handle the impact on measurement performance due to RTT, UE can perform the measurements on the collided gaps simultaneously.

For this issue, the key point is whether the one spare RF can ensure parallel measurement or not. To our understanding the potential of spare RF should not be exploited beyond its real capability, especially when defining the minimum requirements where overestimation on UE’s potential will limit the UE implementation flexibility significantly. Hence we do not suggest to consider parallelly measurement during gap collision. 

Proposal 3: Do not consider parallelly measurement during gap collision.  

Issue 4-2-4: [Case 2] Potential changes to UE behaviour upon gap collision
< Wayforward >: 

· FFS the following options

· Option 1: RAN4 shall consider potential enhanced requirements on UE behaviour for collision handling in Case 2 (e.g. optimized/enhanced dropping rules).

· Option 2: If the assumption is that UE cannot perform measurement on the two RF chains in parallel, there is no need to define further enhancement on gap collision handling except priority rule. 

This issue heavily depends on the outcome of issue 4-2-3. As aforementioned, the parallelly measurement capability cannot be the default assumption when gap collides. Hence option 2 should be used for this issue. 
Proposal 4: For issue 4-2-4, support option 2, i.e., no need to define further enhancement on gap collision handling except priority rule.
Issue 4-4-2: [Case 2] Gap interruption
< Wayforward >: 

Discuss the options (FFS)

· Option 1: The interruption requirements for the multiple measurement gaps when NCSG being included in the concurrent measurement gaps can be defined as:
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 represented the allowed interruption due to NCSG and legacy measurements defined in clause 9.1.2 and 9.1.9.1 of TS38.133[4] respectively. And [image: image5.png]Toverlap



 is the overlapped time duration in slot among NCSG RTT time and legacy measurement gap length.
· Option 2: Update the existing gap interruption requirements for Case 2 as follows.
· A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion. 
Regarding gap interruption, the intention of option 1 is try to figure out an optimization interruption period where the common part between any two overlapped interruption are reduced. However the definition is complicated and the benefit is limited if the common part is small. Option 2 provides an easy way which is well adaptive to various scenario. 

Proposal 5: For the gap interruption, use option 2 as the definition.  
3. Conclusion
In this contribution, we provide our further considerations on case 2 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Support to have NCSG + NCSG with the assumption that the same RF chain is used for the two NCSG patterns. 
Proposal 2:  For the combination for case 2, support to use Table 9.1.8-1 of TS38.133 as the base and arbitrarily change the MGs to NCSG.
Proposal 3: Do not consider parallelly measurement during gap collision.  

Proposal 4: For issue 4-2-4, support option 2, i.e., no need to define further enhancement on gap collision handling except priority rule.
Proposal 5: For the gap interruption, use option 2 as the definition.  
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