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1. Introduction
A new R18 work item [1] has been approved to further enhance measurement gap design. Corresponding objectives are duplicated here for reference:
	4.1	Objective of SI or Core part WI or Testing part WI

The following objectives are considered in this WI:
(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 multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase
[bookmark: _Hlk95412263]
(2) 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 this contribution, we provide initial discussion on objective 2).
2. Discussion
The first part of this objective is to study interruption for NeedForGap procedure and define corresponding RRM requirements.
From UE architecture perspective, support of NeedForGap is extremely similar with support of NCSG. UE capability reporting is also similar, i.e. whether gap is needed is reported by UE per band in a given band combination. From network scheduling point of view, they are also quite the same. Depending on UE capability feedback, NW may or may not need to configure measurement gap for UE to perform measurement on target band. 
Therefore, the impact on network side (interruption) shall also be the same as that of NCSG. In NCSG design, UE is allowed to report three different capabilities: gap, ncsg, nogap-noncsg, where value gap indicates that a measurement gap is needed, value ncsg indicates that NCSG is needed, value nogap-noncsg indicates neither a measurement gap nor a NCSG is needed. Difference between ncsg and nogap-noncsg is that UE would cause interruption for the case of ncsg while no interruption for the case of nogap-noncsg. Depending on UE architecture, UE may report ncsg for some bands while nogap-noncsg for some other bands. If the two RF chains are very well isolated, interruption is not needed. Otherwise, interruption is needed.
However, in NeedForGap reporting, UE can only choose gap or no-gap. It is unclear whether interruption is needed when UE reporting no-gap. According to previous RAN plenary discussion. Companies have diverse views on this issue. Technically speaking, even if UE has some spare RF chain to measure the inter-frequency MO, interruption may or may not be needed depending on UE architecture and target band combination. This is not different from NCSG.
[bookmark: _Ref110615600]Observation 1: in existing NeedForGap procedure, when UE indicates “no-gap” on target band, UE may or may not cause interruption when measuring target band. 
It is necessary to align the necessity of interruption between UE and network. There could be several options on the table:
· Option 1: interruption is always allowed for “no-gap”
· Option 2: split “no-gap” into two different capabilities, e.g. “no-gap-no-interruption” and “no-gap-with-interruption”
· Option 3: interruption is always not allowed for “no-gap”
· 
Benefit of option 1 is more UE can indicate support of this feature. Drawback is on certain band interruption is not necessary, but network has no idea when interruption is not needed.
Option 2 is the most flexible solution, even though UE capability reporting needs to be updated. 
Option 3 introduces high bar for UE to support this feature. 
Option 1 and 2 are preferred from our side.
[bookmark: _Ref110615567]Proposal 1: consider the following two options on interruption design for NeedForGap
· Option 1: interruption is always allowed for “no-gap”
· Option 2: split “no-gap” into two different capabilities, e.g. “no-gap-no-interruption” and “no-gap-with-interruption”

The next question is interruption length when it is allowed. As mentioned above, the cause of interruption in NeedForGap is extremely similar with that of NCSG. Therefore, it is straightforward to reuse the same interruption length as defined in NCSG.
[bookmark: _Ref110615571]Proposal 2: when interruption is allowed, the interruption length in NeedForGap is same as that defined in NCSG.

Similarly, other RRM requirements such as CSSF, scheduling restriction, impact on L1 operation for NCSG can also be used as baseline when discussing corresponding RRM requirements for NeedForGap.
[bookmark: _Ref110615575]Proposal 3: RRM requirements for NCSGG, such as CSSF, scheduling restriction, impact on L1 operation, can be used as baseline when discussing corresponding requirements for NeedForGap.

The second part of this objective is to introduce inter-RAT measurement without gap
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement
Similar with inter-frequency measurement without gap, RAN4 may need to discuss the conditions under which UE can perform inter-RAT measurement without gap. For instance, target RS can be covered by UE active BWP. However, before we go to detailed design, we would like to point out that gapless inter-RAT measurement has already been supported in NeedForGap and NCSG. This is unlike inter-frequency measurement w/o gap, which was introduced before NeedForGap and NCSG. 
[bookmark: _Ref110615605]Observation 2: inter-RAT measurement has been supported in NeedForGap and NCSG.
[bookmark: _Ref110615578]Proposal 4: RAN4 shall further study the necessity of introducing inter-RAT measurement w/o gap on top of NeedForGap and NCSG.

3. Conclusion
In this contribution, we provide initial discussion on inter-RAT measurement without gap. After discussion, the following conclusions are provided:
Observation 1: in existing NeedForGap procedure, when UE indicates “no-gap” on target band, UE may or may not cause interruption when measuring target band.
Proposal 1: consider the following two options on interruption design for NeedForGap
· Option 1: interruption is always allowed for “no-gap”
· Option 2: split “no-gap” into two different capabilities, e.g. “no-gap-no-interruption” and “no-gap-with-interruption”
Proposal 2: when interruption is allowed, the interruption length in NeedForGap is same as that defined in NCSG.
Proposal 3: RRM requirements for NCSGG, such as CSSF, scheduling restriction, impact on L1 operation, can be used as baseline when discussing corresponding requirements for NeedForGap.
Observation 2: inter-RAT measurement has been supported in NeedForGap and NCSG.
Proposal 4: RAN4 shall further study the necessity of introducing inter-RAT measurement w/o gap on top of NeedForGap and NCSG.

4. References
[1] RP-221018, New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, MediaTek Inc, Intel Corporation


