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1. 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.

	(1) 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]

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

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

· Inter-RAT measurements without gaps [RAN4]

i. Inter-RAT NR measurements

ii. Inter-RAT LTE measurement


In last meeting, there is discussion on inter-RAT measurements without gaps, and a WF was approved [2]. This contribution provides discussion on inter-RAT measurements without gaps.
2. Discussion  
Since there are many scenarios under discussion, we would like to firstly summarize the situation of each scenario.  Inter-RAT NR/LTE measurement can be configured for two scenarios: LTE SA, MR-DC. According to the discussion in previous meeting, it was agreed to prioritize SA case when discussing inter-RAT NR/LTE measurements without gap.

In detail, for inter-RAT NR/LTE measurements without gap, there are four scenarios:
a. 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

· Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 

b. 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 
In RAN4 #104bis-e meeting, it was agreed that Case a-1 (Another spare RF chain is available for UE) can be considered as the inter-RAT NR target scenario and Case b-2 (The target CRS to be measured is with UE’s active BWP) shall be considered for inter-RAT E-UTRAN target scenario. In RAN4 #105 meeting, it was agreed that Case b-1(UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements) shall be considered. While Case a-2 for inter-RAT NR measurement was deprioritized, which is more like a LTE enhancement and signaling impacts are expected. In summary, case a-1, b-1, b-2 are prioritized.
For UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1), the agreement in RAN4#105 is to take “interRAT-NeedForGapsNR-r16” UE capability as baseline. In last meeting, it was agreed to add the request on the additional signaling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2. For case b-1 and b-2, how to design the UE capabilities is FFS.

For UE capability to to support the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1), the candidate options are duplicated as following:
•
Option 1:  ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 

•
Option 2:  Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also
It was agreed to reuse  ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN for UE to indicate the support of the inter-RAT LTE measurement when UE has vacant RF chain available (Case b-1), the remaining issue is whether to consider NeedForGap.
With spare RF chain, except NCSG, NeedForGap can also be used. It is preferred to consider NeedForGap. NCSG and NeedForGap are different features. For NeedForGap, both intra-frequency without gap and inter-frequency measurement are supported, it is better to support inter-RAT as well. If inter-RAT measurement is not supported by NeedForGap, for the UE only supports NeedForGap,  as long as there is inter-RAT measurement, measurment gap will be assumed, which is not preferred.
Proposal 1: for inter-RAT E-UTRAN measurement without gap for case b-1 (there is vacant RF chains), it is proposed to consider NeedForGap.
For issue on top of which UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP (Case b-2), the candidate options are duplicated as following:
· Option 1:  

· extend the capability of NeedForGaps

· Option 2:

· A new per-UE capability should be defined 

· FFS on the detailed design on this new IE 

For case b-2, measurement reference signal is contained within UE’s active bandwidth, UE could mesurement it without gap even if there is no spare RF chain, no need to be coupled with NeedForGap or NeedForNCSG. It is preferred to have a new per-UE capability.
Proposal 2: for inter-RAT E-UTRAN measurement without gap for case b-2 (LTE CRS to be measured is contained in UE’s active BWP), it is proposed to introduce a per-UE capability.
Another open issue is about the frameworks used to define inter-RAT NR/LTE measurement without gap. For inter-RAT NR measurements without gap, case a-1 (UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements) is prioritized and case a-2 is deprioritized. In general, the requirements framework of existing inter-frequency measurement without gap (9.3.9, 38.133) can be used as baseline. But the number of samples need to be updated. Acccording to the requirements on inter-frequency measurement without gap, the sample number is 5, since it is aasumed the measurement is within UE active BWP and no AGC is needed. While for case a-1, we cannot always assume no AGC, more samples are necessary.
Proposal 3: for inter-RAT NR measurements without gap (case a-1), the requirements framework of existing inter-frequency measurement without gap (9.3.9, 38.133) can be used as baseline. But the number of samples need to be updated from 5 to 8.

For inter-RAT LTE measurements without gap, case b-1(UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements), it is OK to take the existing inter-RAT LTE measurement requirements in TS38.133 9.4 as baseline, but Tinter1 may need to be updated. Tinter1 is the minimum available time for inter-frequency and inter-RAT measurements during 480 ms period, which is related with measurement gap patterns. Since no measurement gap is used, it is necessary to update Tinter1.
Proposal 4: For inter-RAT LTE measurements without gap (case b-1), the requirements framework of existing inter-RAT LTE measurement (9.4, 38.133) can be used as baseline. But Tinter1 need to be updated since measurement gap is not in use.
3. Conclusion
This contribution provides discussion on inter-RAT measurements without gaps. The proposals are:
Proposal 1: for inter-RAT E-UTRAN measurement without gap for case b-1 (there is vacant RF chains), it is proposed to consider NeedForGap.
Proposal 2: for inter-RAT E-UTRAN measurement without gap for case b-2 (LTE CRS to be measured is contained in UE’s active BWP), it is proposed to introduce a per-UE capability.
Proposal 3: for inter-RAT NR measurements without gap (case a-1), the requirements framework of existing inter-frequency measurement without gap (9.3.9, 38.133) can be used as baseline. But the number of samples need to be updated from 5 to 8.

Proposal 4: For inter-RAT LTE measurements without gap (case b-1), the requirements framework of existing inter-RAT LTE measurement (9.4, 38.133) can be used as baseline. But Tinter1 need to be updated since measurement gap is not in use.
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