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1. Introduction
In RAN4#103 meeting, a WF on RedCap RRM requirements was approved in [1]. In this contribution, we further discuss the open issues for RedCap measurement procedure and provide our views.
2. Discussion
2.1
CSSF, gap related issues

CSSF outside gap

In last RAN4 meeting, it was agreed that RedCap UE can support inter-frequency without gap with capability. For RedCap UE, one searcher shall be shared with all frequency layers which are measured without gap. And the CSSF factors for RedCap were agreed as follows: 
	Define the requirement based on the following update. 
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG


In the agreement, there is a note that only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG.

This note came from the agreed WF in R4-2005348 when RAN4 discussed Rel-16 inter-frequency measurement without gap. As shown in the following, non-CA capable UE assumes that UE perform measurement within gaps when inter-frequency measurement without MG partially overlapped with MG. The reason is to avoid the potential negative impact on SCC measurement since SCC and inter without MG MOs share the same searcher. However, after the discussion, companies believed that CA capable with 2 searchers should be a baseline assumption for normal UE. Hence, in the spec, we did not specify the requirements for non-CA capable UE supporting interFrequencyMeas-Nogap-r16.
	Issue 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
· For CA capable UE : 

· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE: 

· Option 1 (Apple, CMCC, vivo, OPPO, Intel, Huawei, Ericsson, Qualcomm): Define requirements based on the assumption that UE perform measurement within gaps 
· Option 2 (MTK): Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 


For RedCap UEs, there is no need to consider SCC measurement for RedCap UEs, the impact on serving cell measurement is not that important compared to normal UE. Also, there will be a network flag interFrequencyConfig-NoGap-r16 configured by the Network to enable this feature. It is more straightforward for UE to follow the network flag instead of determine the behaviour based on SMTC and MG configurations. Hence, we propose that RedCap UEs should perform measurement outside gaps when SMTC of inter-frequency MOs are partially overlapped with MG. 
Proposal 1: When SMTC occasions of inter-frequency measurement object are partially overlapped by the measurement gap are measured outside of MG, RedCap UEs should perform inter-frequency MOs outside MG.
=========================Proposed spec changes===========================

9.1A.5.1
Monitoring of multiple layers outside gaps

The carrier-specific scaling factor CSSFoutside_gap_RedCap,i for measurement object i derived in this chapter is applied to following measurement types:

-
SSB-based intra-frequency measurement with no measurement gap in clause [9.2B.5], when none of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
SSB-based intra-frequency measurement with no measurement gap in clause [9.2B.5], when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
-
SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.

UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps.

9.1A.5.2
Monitoring of multiple layers within gaps

The carrier-specific scaling factor CSSFwithin_gap_RedCap,i for a measurement object i derived in this chapter is applied to following measurement types:

-
SSB-based intra-frequency measurement object with no measurement gap in clause 9.2B.5, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
SSB-based intra-frequency measurement object with measurement gap in clause 9.2B.6.

-
SSB-based inter-frequency measurement object with measurement gap in clause 9.3B.4.

-
SSB-based inter-frequency measurement object without measurement gap for UE capable of interFrequencyMeas-NoGap in clause 9.3B.7, when

-
all of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap

-
E-UTRA Inter-RAT measurement object in clauses 9.4A.2 and 9.4A.3.

UE is expected to conduct the measurement of this measurement object i only within the measurement gaps.
If the higher layer signaling in TS 38.331 [2] of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, CSSFwithin_gap_RedCap,i and requirements derived from CSSFoutside_gap_RedCap,i are not specified.
2.2
per-FR/per-UE gap
Whether to support for per-FR/per-UE gap

Candidate options:
· Option 1 (OPPO, Ericsson, CMCC, Nokia): If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
· Option 2 (MTK, vivo, Apple): If MG is needed, both per-UE gap and per-FR gap can be supported, but UE behavior is same as per-UE gap. 

In previous RAN4 meeting, whether to support per FR gap were discussed. Among the two above two options, we support option 1. Per-FR gap was introduced considering that UE can have independent RF chains for FR1 and FR2, so the gap configuration can also be independent for FR1 and FR2. For RedCap UEs, even though there will be only one serving cell, but one valid scenario is that when serving cell is FR1, MOs contain both FR1 and FR2. Moreover, whether to support the per-FR gap depends on UE capability. 

Proposal 2: If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap (e.g., independentGapConfigdf) depends on UE capability.
3. Conclusions
In this contribution, we discuss the remaining open issues and provide our views:
Proposal 1: When SMTC occasions of inter-frequency measurement object are partially overlapped by the measurement gap are measured outside of MG, RedCap UEs should perform inter-frequency MOs outside MG.
Proposal 2: If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap (e.g., independentGapConfigdf) depends on UE capability.
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