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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. The objectives related to further gap enhancement are:
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 our considerations on the topic NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE.
2. Discussion
In this contribution we discuss the following issue based on [2].

Sub-topic 1-1 Definitions
Issue 1-1-1: Measurement cycle/period definition

· Agreements
· Do not introduce new mechanism for UE measurement cycle configuration
· UE measurement cycle per frequency layer is derived based on the maximum of SMTC periodicity and 80ms (i.e., max(SMTC, 80ms))
Issue 1-1-2: Tcycle definition

· Agreements

· Tcycle per MO/frequency layer is the same as UE measurement cycle

· Effective Tcycle across multiple MO/frequency layers is FFS

· Impact from MG on Tcycle is FFS

Issue 1-1-3: Scaling factor definition; the scaling factor is to scale the configured (SMTC) period value towards the actual UE measurement cycle/period value

· Agreements

· All NFG measurements with interruptions are carried within the MG(s), when MGs are configured and SMTC partially or fully overlaps with MG(s)

· Scaling factor to derive UE measurement period
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG

· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG

· FFS for scaling factor when MG is not configured 

At RAN4 108 meeting a few definition regarding measurement cycle, which is for the delay requirements and Tcycle, which is used for interruption requirements, are clarified and defined. Regarding Tcycle, two remaining issues are effective Tcycle across multiple MO/frequency layers and impact from MG on Tcycle.
It was agreed that “Tcycle per MO/frequency layer is the same as UE measurement cycle” and UE measurement cycle per frequency layer is max(SMTC, 80ms). Tcycle will be used to derive interruption requirements and the interruption requirements are specified per serving cell/per UE point of view. When multiple frequency layers are configured, the effective Tcycle for a particular frequency layer can simply be Tcyclei*CSSF, where CSSF is N, is the number of frequency layers. The effective interruption for this frequency layer can be determined by checking the corresponding interruption rate, which copied below, based on Tcyclei*CSSF.  
Issue 1-1-5: Requirements on the interruption ratio, if allowed 

< Way forward/Agreement >: 

· Interruption ratio is defined as follows: 

· 80ms ≤ Tcycle < 160ms: up to [2.50%] probability of interruption

· 160ms ≤ Tcycle < 320ms: up to [1.25%] probability of interruption

· 320ms ≤ Tcycle: up to [0.625%] probability of interruption

· FFS if the interruption rate can be captured in equation format

· Do not define requirement for the case Tcycle < 80ms

· FFS if interruption ratio applies to a single frequency layer or all frequency layers

· Tcycle definition is FFS

· Option 1: Tcycle = SMTC x CSSF x Kp

· Other options are not precluded
However, since the interruption requirements are specified per serving cell/per UE point of view, it is better to derive a total interruption ratio when multiple frequency layers are configured. The total interruption over a particular time window could be the summation of possible interruption occasions per frequency layer as below: 
Sum(Max(Tcyclei)/Tcyclei)* Tcyclei * CSSF); where I = 1 to N and N is the total number of frequency layer.
Proposal 1: The total interruption over a particular time window could be the summation of possible interruption occasions per frequency layer as below: 

Sum(Max(Tcyclei)/Tcyclei)* Tcyclei * CSSF); where I = 1 to N and N is the total number of frequency layer.

Sub-topic 1-2 Interruption requirements 
Issue 1-2-1: Requirements on the interruption length, if allowed
· Way forward
· Option 1: As a starting point, the interruption length can be same as VIL defined for NCSG,e.g,

· When UE reporting “[no-gap,TBD]” in [NeedForGapInfoNR, TBD]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.

· When UE reporting “[others,TBD]” in [NeedForGapInfoNR, TBD] no interruption allowed 
· Option 2: As a starting point, 
· when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR, TBD], the interruption length can be specified based on the same RTT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
· Otherwise, no interruption is allowed
For the issue 1-2-1, we support option 1. The interruption period was extensively discussed during Rel-17 NCSG study and the interruption length defined in Rel-17 NCSG not only considered the RF retune delay but also considered the BB preparing before and after measurement. 
Proposal 2: For requirements on the interruption length, support option 1. 
Sub-topic 1-3 Measurement reporting delay requirements

Issue 1-3-1: Measurement sample number for PSS/SSS detection without AGC
· Proposals

· Option 1: 5.

· Recommended WF

· Agree on 5.
Issue 1-3-2: Measurement sample number for Measurements without AGC
· Proposals

· Option 1: 5.

· Recommended WF

· Agree on 5.
Issue 1-3-3: Measurement sample number for SSB index detection without AGC
· Proposals

· Option 1: 3.

· Recommended WF

· Agree on 3.
Issue 1-3-4: Measurement sample number when AGC is needed
· Proposals

· Option 1: 3 samples are added.

· Recommended WF

· Agree on additional 3.

Issue 1-3-5: Lower bounds 
· Proposals

· Option 1: reuse all existing values.

· Option 2: other values.

· Recommended WF

· Agree on option 1.
Proposal 3: For issue 1-3-1 to issue 1-3-5, agree with the recommended WF. 
Sub-topic 1-4 DRX
Issue 1-4-1: Interruption caused when DRX is configured larger than 320ms
· Proposals

· Option 1: No interruption is expected when DRX is configured larger than 320ms on the serving cell.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.
· Recommended WF

· Agree on option 1.
Issue 1-4-2: Interruption caused when DRX is configured smaller than 320ms
· Proposals

· Option 1: No interruption is expected when SMTC is during DRX-off and UE uses such SMTC to measure NFG measurements with interruption on a certain MO.
· Option 2: Interruption is allowed, and it is according to Tcycle.

· Option 3: No interruption is expected during DRX activity time (DRX ON duration extended by inactivity-timer after each PDCCH reception) 
· Option 4: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.
· Recommended WF

· Discuss upon options.
Regarding DRX based interruption ratio, we do not prefer no interruption when DRX is equal or smaller than 320ms since this condition implies measurement will only be performed outside DRX ON duration, which contradicts with the intention of DRX mechanism. For both issue 1-4-1 and 1-4-2, we prefer option 2.  
Proposal 4: Regarding DRX based interruption ratio, when DRX cycle is equal or smaller than 320ms, interruption will still be expected. Support option 2 of issue 1-4-1 and option 2 of issue 1-4-2. 
3. Conclusion
In this contribution, we provide our considerations on NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE and have the following proposals:
Proposal 1: The total interruption over a particular time window could be the summation of possible interruption occasions per frequency layer as below: 

Sum(Max(Tcyclei)/Tcyclei)* Tcyclei * CSSF); where I = 1 to N and N is the total number of frequency layer.

Proposal 2: For requirements on the interruption length, support option 1. 
Proposal 3: For issue 1-3-1 to issue 1-3-5, agree with the recommended WF. 
Proposal 4: Regarding DRX based interruption ratio, when DRX cycle is equal or smaller than 320ms, interruption will still be expected. Support option 2 of issue 1-4-1 and option 2 of issue 1-4-2. 
References

[1] RP-221018, New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, RAN 95e 
[2] R4-2314324, WF on NR_MG_enh2 Part 2, Intel, RAN4 108
 6 / 6

