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Introduction

In RAN #95 meeting, the WID on Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps was approved [1]. One of the objectives is about the measurement without gaps, the details are duplicated as following.

	Define RRM requirements for measurement without gaps for the following cases

NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]

Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed

Define related requirements, such as CSSF, measurement period, scheduling restriction etc.

Inter-RAT measurements without gaps [RAN4]

Inter-RAT NR measurements

Inter-RAT LTE measurement


In last meeting, there is discussion on measurements without gaps, and a WF was approved [2]. This contribution provides further discussion on the UE capabilities.

Discussion 
According to previous discussion, for measurement without gap, following UE capabilies are proposed:

UE capability to differentiate whether interruption is needed when UE reports “no-gap” in NeedForGapsInfoNR

UE capability to indicate the support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP (case b-2)
UE capability to indicate the support of inter-RAT EUTRAN measurements without measurement gap using vacant RF chain (case b-1)

UE capability to indicate the support of inter-RAT NR measurements without gap with or without interruption

UE capability to indicate the support of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity

UE capability to indicate the support of concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
In RAN4 #106 meeting, it was agreed to introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption, which is also captured in the LS to RAN2 [3]. From this point of view, it is natually to have the UE feature to differentiate whether interruption is needed when UE reports “no-gap” in NeedForGapsInfoNR.

For inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2), in RAN4 #107 meeting, it was agreed to introduce a new per-UE capability to indicate the support of case b-2 [4]. Furthermore, “No gap with interruption” is not considered for case b-2, and “No interruption” is considered for case b-2. Based on above agreements, it was already agreed to introduce UE capability to indicate the support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP.

For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), in RAN4 #106bis-e meeting, it was agreed to reuse NeedForNCSG-InfoEUTRA-r17 [5], which was introduced in Rel-17 but no requirements was specified. No need to introduce new UE capability. 
Proposal 1: for case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), no need to introduce new Rel-18 UE capability, since it was agreed to reuse existing NeedForNCSG-InfoEUTRA-r17.

As for whether to have UE capability to differentiate whether interruption is needed for inter-RAT measurement without MG, it can be discussed case by case. In total, there are three cases under discussion.

the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.

Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements

the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.

Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 

Case b-2: LTE CRS are fully contained within UE’s active BWP 
For case a-1 ( inter-RAT NR measurements without gap using vacant RF chains), it was agreed to use existing  interRAT-NeedForGapsNR-r16 capability to support case a-1, and RAN4 agreed to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed [3]. For case b-1, whether interuption can be differentiated based on NeedForNCSG-InfoEUTRA-r17, no need additional UE capability about the interruption.For case b-2, “No gap with interruption” is not considered since LTE CRS to be measured is contained in UE’s active BWP [4].

Proposal 2: for case b-1 and case b-2, no need to introduce new UE capability to differentiate whether interruption is needed .

For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), existing NeedForNCSG-InfoEUTRA-r17 can differentiate whether interruption is needed.

For case b-2 (LTE CRS are fully contained within UE’s active BWP), “No gap with interruption” is not considered since LTE CRS to be measured is contained in UE’s active BWP
For EMW, we do not see the necessity to have UE capability. EMW is used to define the location of scheduling restriction. For UE supporting inter-RAT LTE measurement without gap need to support EMW. Since we already have UE capability to indicate the support of inter-RAT LTE measurement, no need to have additional UE capability about EMW.
	Effective Measurement Window (EMW) Id
	Effective Measurement Window Duration (EMWD, ms)
	Effective Measurement Window Repetition Period

(EMWRP, ms)

	0
	5
	40

	1
	5
	80

	2
	5.5
	40

	3
	5.5
	80

	4
	2
	40

	5
	2
	80


Proposal 3: For EMW, no need to have additional UE capability, since we already have UE capability to indicate support of inter-RAT LTE measurement withou MG. It is assumed the UE supporting inter-RAT LTE measurement withou MG is capable of EMW.
In last meeting, it was agreed that for non-DSS scenario, no scheduling restriction with optional UE capability to support the mixed numerologies for case b-2. Othewise, the scheduling resctrction applies.

Based on above discussion, about UE feature list for measurement without MG, we have following proposal:

Proposal 4: for measurement without MG, it is proposed to have following UE capabilities:

UE capability to differentiate whether interruption is needed when UE reports “no-gap” in NeedForGapsInfoNR

UE capability to indicate the support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP (case b-2)

UE capability to differentiate whether interruption is needed for case a-1 ( inter-RAT NR measurements without gap using vacant RF chains)

UE capability to indicate the support of concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
Conclusion

This contribution provides discussion on UE capabilities for measurement without gap. The proposals are:

Proposal 1: for case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), no need to introduce new Rel-18 UE capability, since it was agreed to reuse existing NeedForNCSG-InfoEUTRA-r17.

Proposal 2: for case b-1 and case b-2, no need to introduce new UE capability to differentiate whether interruption is needed .

For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), existing NeedForNCSG-InfoEUTRA-r17 can differentiate whether interruption is needed.

For case b-2 (LTE CRS are fully contained within UE’s active BWP), “No gap with interruption” is not considered since LTE CRS to be measured is contained in UE’s active BWP
Proposal 3: For EMW, no need to have additional UE capability, since we already have UE capability to indicate support of inter-RAT LTE measurement withou MG. It is assumed the UE supporting inter-RAT LTE measurement withou MG is capable of EMW.
Proposal 4: for measurement without MG, it is proposed to have following UE capabilities:

UE capability to differentiate whether interruption is needed when UE reports “no-gap” in NeedForGapsInfoNR

UE capability to indicate the support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP (case b-2)

UE capability to differentiate whether interruption is needed for case a-1 ( inter-RAT NR measurements without gap using vacant RF chains)

UE capability to indicate the support of concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
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