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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  
Inter-RAT NR measurement can be configured for two scenarios: LTE SA, EN-DC. In August meeting, it was agreed to prioritize LTE SA case when discussing inter-RAT NRmeasurements, and FFS whether to extend to MR-DC cases. Similar situation for inter-RAT LTE measurement, NR SA case is prioritized. In last meeting, ther is further discussion on this issue, the wayforward/agreement are duplicated as following:
· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-1 in SA only if case a-1 is agreed as one of inter-RAT NR target scenario

· Define capability and/or requirements to support inter-RAT E-UTRAN measurement without gap case b-1 in SA only if case b-1 is agreed as one of inter-RAT LTE target scenario 

· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-2 in SA if case a-2 shall be considered in as one of inter-RAT NR target scenario 

· FFS on MR-DC

· Define capability and/or requirements to inter-RAT E-UTRAN measurement without gap case b-2 in SA if case b-2 is agreed as one of inter-RAT LTE target scenario 

· FFS on MR-DC
For inter-RAT NR measurements for EN-DC for case a-2, if SSB is completely contained in the active BWP of the UE, it is similar like Rel-16 inter-frequency measurement without MG, and the requirements in 9.3.9 can be used as baseline. This scenario can be considerred. Similar consideration for inter-RAT E-UTRAN measurement without gap for case b-2.
Proposal 1: for inter-RAT NR measurements without gap, it is proposed to consider MR-DC for case a-2 (NR reference signal to be measured are fully contained within UE’s bandwidth), and the requirements for Rel-16 inter-frequency measurement without MG can be considered as baseline.
Proposal 2: for inter-RAT E-UTRAN measurement, it is proposed to consider MR-DC for case b-2 (LTE CRS are fully contained within UE’s active BWP).
For inter-RAT NR target scenario, in last 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. FFS for Case a-2.  Case a-2 is the scenario that NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth. This scenario is similar like Rel-16 inter-frequency measurement without MG, and the requirements in 9.3.9 can be used as baseline. It is proposed to consider case a-2 for inter-RAT NR target scenario.

Proposal 3: for inter-RAT NR target scenario, it is proposed to consider case a-2 (NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth).

For inter-RAT E-UTRAN target scenario, in last meeting, it was agreed that Case b-2 (The target CRS to be measured is with UE’s active BWP) shall be considered. FFS for Case b-1.  Case b-1 is the scenario that UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements. If there is spare RF chain, both NCSG and interRATNeedForGaps can be considered. NCSG for inter-RAT E-UTRAN measurement is supported for NR SA in Rel-17. E-UTRANA interRATNeedForGaps is not supported from signaling point of view, additional work is needed if it is agreed to support it.

Proposal 4: for inter-RAT E-UTRAN target scenario, it is proposed to consider case b-1 (UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements).

For issue on top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1), the conclusion in last meeting is duplicated as following:
· On top of “interRAT-NeedForGapsNR-r16” UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)

· The exact value to be reported can be FFS.

· FFS on top of NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
In our understanding, except interRAT-NeedForGapsNR-r16, NCSG also need to be considered. According to TS 36.133 (the details are duplicated as following), NCSG can be used for inter-RAT measurement, but the requirements are missing. It is necessary to specify the requirements.
	TS36.133:

Ues supporting network controlled small gap and which have signaled that they are capable of measurements without gap but requiring NCSG, can be configured with a network controlled small gap pattern in table 8.1.2.1.3-1 on all component carrier(s) to perform inter-frequency and inter-RAT measurement.


According to the discussion in last meeting, some companies argue that the inter-RAT measurement in above duplicated specification does not include inter-RAT NR measurement. We are not sure about that. It is better to align companies’ understanding on this. If companies share common understanding that inter-RAT NR measurement is not included, we are also fine.

Proposal 5: it is proposed to consider NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1).

For issue on top of which UE capability to support the inter-RAT NR measurement without gap when the measurement reference signal can be contained within UE’s LTE channel bandwidth (Case a-2), the waforward in last meeting is duplicated as following:
· FFS on: 

· On top of “interRAT-NeedForGapsNR-r16” UE capability to support the inter-RAT NR measurement without gap when the measurement reference signal can be contained within UE’s LTE channel bandwidth (Case a-2)
In our understanding, it is not necessary to based on “interRAT-NeedForGapsNR-r16” to indicate the support the inter-RAT NR measurement without gap for case a-2. Case a-2 is the scenario that the measurement reference signal is contained within UE’s LTE channel bandwidth, UE could mesurement it without gap even if there is no spare RF chain. In our view, this could be a per-UE capability. But “interRAT-NeedForGapsNR-r16” is reported per band per band combination. A new UE capability can be considered, no need to be coupled with “interRAT-NeedForGapsNR-r16”.
	TS 36.306

1.2.2.1
4.3.6.38
interRAT-NeedForGapsNR-r16

This field defines for each supported E-UTRA band or band combination whether measurement gaps are required to perform SSB based inter-RAT measurements on each supported NR band.


Proposal 6: for inter-RAT NR measurement without gap for case a-2 (measurement reference signal is contained within UE’s LTE channel bandwidth), it is proposed to consider a new per-UE capability, not necessary to couple the UE capability with “interRAT-NeedForGapsNR-r16” . 
For issue on top of which UE capability to support the inter-RAT LTE measurement requirements when UE has vacant RF chain available (Case b-1), the conclusion in last meeting is duplicated as following:
· Reuse the existing capability. 

· UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement

· FFS on: UE indicates via NeedForGap.  
With spare RF chain, except NCSG, NeedForGap can also be used. It is preferred to consider NeedForGap.
Proposal 7: 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:  the capability of NeedForGaps for inter-frequency measurement wo gap in Rel16 can be taken as the baseline

· Option 1a:  extend the capability of NeedForGaps

· Option 2: A new UE capability should be defined to indicate whether UE supports MG-less measurement in this scenario
For case b-2, measurement reference signal is contained within UE’s LTE channel bandwidth, UE could mesurement it without gap even if there is no spare RF chain, no need to be coupled with NeedForGap. It is preferred to have a new per-UE capability.
Proposal 8: 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 consider a new per-UE capability, not necessary to couple the UE capability with NeedForGap.
3. Conclusion
This contribution provides discussion on inter-RAT measurements without gaps. The observations and proposals are:
Proposal 1: for inter-RAT NR measurements without gap, it is proposed to consider MR-DC for case a-2 (NR reference signal to be measured are fully contained within UE’s bandwidth), and the requirements for Rel-16 inter-frequency measurement without MG can be considered as baseline.

Proposal 2: for inter-RAT E-UTRAN measurement, it is proposed to consider MR-DC for case b-2 (LTE CRS are fully contained within UE’s active BWP).
Proposal 3: for inter-RAT NR target scenario, it is proposed to consider case a-2 (NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth).

Proposal 4: for inter-RAT E-UTRAN target scenario, it is proposed to consider case b-1 (UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements).

Proposal 5: it is proposed to consider NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1).

Proposal 6: for inter-RAT NR measurement without gap for case a-2 (measurement reference signal is contained within UE’s LTE channel bandwidth), it is proposed to consider a new per-UE capability, not necessary to couple the UE capability with “interRAT-NeedForGapsNR-r16” . 
Proposal 7: for inter-RAT E-UTRAN measurement without gap for case b-1 (there is vacant RF chains), it is proposed to consider NeedForGap.
Proposal 8: 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 consider a new per-UE capability, not necessary to couple the UE capability with NeedForGap.
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