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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: Tcycle definition on a certain configured carrier i: lower bound 80ms. 

· Background

· Tcycle is used for interruption requirements specification implementation.

· The UE is allowed to cause a certain interruption length every Tcycle period.

· Previous agreements

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

· Previous agreements

· 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.

· Proposals

· Option 1: Tcycle,i = scaling factors * max (80ms, SMTC period).

· Option 2: Tcycle,i = max (80ms, scaling factors * SMTC period).

· Option 3: Tcycle = max(80ms, SMTCmin), where SMTCmin is smallest SMTC among multiple MO/frequency layers. 

For this issue, we do not think an effective Tcycle is a good way forward since the interruption rate derived could be larger than what is needed in practice. Between option 1 and 2, option 2 is preferred since for MO with a particular SMTC, when multiple MO are configured, it is better to calculate the scaled SMTC firstly then applying the max function with a 80ms limitation. 

Proposal 1: Tcycle definition on a certain configured carrier I, prefer option 2, i.e., Tcycle,i = max (80ms, scaling factors * SMTC period)
Issue 1-1-2: Scaling factor definition when measurement gap is not configured 

· Background

· Previous 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.

· Proposals

· Option 1: Use CSSF outside gap to scale SMTC period when MG is not configured.

· Note: This means that the measurements are shared between NFG measurements and legacy measurements outside gap.

· Option 2: Use Nfx which is the scaling factor due to sharing only among all the frequency layers where the frequencies are configured as target frequencies for measurements without gap from UE supporting NFG.

· Note: This means that NFG measurements are in parallel with legacy measurements outside gap.

For the scaling factor when measurement gap is configured, it is preferred to use legacy method which counting all MOs measured outside MG. 
Proposal 2: Use CSSF outside gap to scale SMTC period when MG is not configured.
Issue 1-1-3: Scaling factor definition for Kp when measurement gap is configured

· Background

· Kp is the scaling factor introduced in legacy releases, applied to the cases where the target SSB is within the UE active bandwidth part and measurement gap is not needed in nature, but since measurement gap is configured the measurements only happen outside gap occasions; Kp is calculated by dividing the total number of SMTCs by available SMTC number outside gap during window length max(SMTC, MGRP); Kp = 1 when SMTC occasion is always overlapped with gap.

· Proposals

· Option 1: Do not apply Kp to Tcycle,i / measurement period.

· Option 2: Apply Kp to Tcycle,i / measurement period.

A scaling factor is needed anyway when multiple MOs share one MG. For the scaling factor when MG is configured, option 2 is preferred. 
Proposal 3: For the scaling factor when MG is configured, option 2 (apply kp to Tcycle,i) is preferred. 

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.
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; otherwise interruption is allowed.

· Option 2: Interruption is always 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); otherwise interruption is allowed.

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: Tcycle definition on a certain configured carrier I, prefer option 2, i.e., Tcycle,i = max (80ms, scaling factors * SMTC period)
Proposal 2: Use CSSF outside gap to scale SMTC period when MG is not configured.
Proposal 3: For the scaling factor when MG is configured, option 2 (apply kp to Tcycle,i) is preferred. 

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. 
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