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Introduction
In the WID of REL-17 NR RRM further enhancement [1], one of the objectives is to specify RRM requirements for HO with PSCell as follows.
	(1) HO with PSCell [RAN4]
· Determine the scenarios for HO with PSCell for which RRM requirements are to be specified
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Study the UE behavior for HO with PSCell
· Existing requirements for HO and PSCell addition as baseline
· Timeline and interaction between HO and PSCell addition
·  Specify RRM requirements for HO with PSCell based on agreed UE behavior


[bookmark: _Hlk73468342]
HO with PSCell from NR-DC to NR-DC is one of the important scenarios and enhanced RRM requirements should be specified for this scenario. Both FR1+FR2 NR-DC and FR1+FR1 NR-DC are supported since R16. 
To specify enhanced RRM requirements, the existing requirements in R16 for HO and PSCell addition would be used as baseline according the WID [1]. However, the PSCell addition requirements in Rel-16 are specified for FR1+FR2 NR-DC only in TS 38.133. 
	8.9.2	PSCell Addition Delay Requirement
[bookmark: _Hlk18514597]The requirements in this clause shall apply for the UE configured with only PCell in FR1.
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in subframe n + Tconfig_PSCell:
where:
…


Therefore, there is no baseline requirements for FR1+FR1 NR-DC in Rel-16. The RRM requirements for FR1+FR1 NR-DC are incomplete in existing specification.

[bookmark: _Hlk73468883]There is another similar issue on RRM requirements for UE capability ‘intraFreq-needForGap-r16’ and ‘interFreq-needForGap-r16’.  The UE capability was introduced in Rel-16 as follows.
	The IE NeedForGapsInfoNR indicates whether measurement gap is required for the UE to perform SSB based measurements on an NR target band while NR-DC or NE-DC is not configured.
NeedForGapsInfoNR information element
-- ASN1START
-- TAG-NeedForGapsInfoNR-START

NeedForGapsInfoNR-r16 ::=        SEQUENCE {
    intraFreq-needForGap-r16      NeedForGapsIntraFreqlist-r16,
    interFreq-needForGap-r16      NeedForGapsBandlistNR-r16
}



The existing requirements for the UE capabilities ‘NeedForGap’ are only specified for intra-frequency SSB based measurements without gaps.
	The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].


However, according to discussions in RAN4#99-e there are much more RRM requirements that need to be studied and specified for the UE capabilities. The identified scope and objectives are captured in the WF [2]. Companies in general agree this is an important feature and would be better to be supported in Rel-16. In addition, it may also be relevant to NCSG objective of R17 MG enhancement WI as captured in the WF [2].
In this contribution, we present our views on how the incomplete R16 RRM requirements is improved.
RRM requirements for FR1+FR1 NR-DC
[bookmark: _Hlk73468315]Firstly, enhanced RRM requirements for HO with PSCell should also be specified for FR1+FR1 NR-DC and there is majority view to support this feature. So, at least PSCell addition delay requirements for FR1+FR1 NR-DC should be specified.
Observation 1. PSCell addition delay requirements for FR1+FR1 NR-DC are necessary for R17 WI for RRM requirements enhancement.
Secondly, most of the requirements for NR-DC in Rel-16 are generic so that it applies to both FR1+FR1 NR-DC and FR1+FR2 NR-DC. So, it is much better to have complete RRM requirements in Rel-16 to ensure the performance of the feature.  In addition to PSCell addition delay requirement, the CCSF requirements for SSB-based and CSI-RS based L3 measurements performed outside/inside gaps are also missing for FR1+FR1 NR-DC.
Observation 2. RRM requirements for FR1+FR1 NR-DC are better improved in Rel-16 to ensure completeness of requirements.

If the requirements are to be specified for Rel-16, then there would be four options to handle the work. 
Alt 1: In TEI16
According to discussions in the RAN4#99-e meeting, TEI16 is not appropriate to do the work since it is very late stage of Rel-16 and the work scope may be too large for TEI.
Alt 2: In TEI17
In our understanding, TEI is not appropriate for work with large scope. It would be a little difficult to control the progress and work scope. Moreover, TEI17 may start at the late phase of Rel-17 core part in RAN4. Then this will impact the work on HO with PSCell in Rel-17 FeRRM.
Alt 3: Extending the scope of existing R17 WI for enhanced RRM requirements
The requirements for this WI are all for Rel-17. It may not be appropriate to define RRM requirements for Rel-16, even though it would be release independent from Rel-16. The structure of the scope would be unclear as baseline requirements and enhanced requirements are under the same WI, which is supposed not to be the case. This might be also a choice if other options are not agreeable.
Alt 4: Creating a new R17 WI
The RRM requirements specified in this WI are release independent from Rel-16. All necessary RRM requirements improvements for Rel-16 can be done in the new WI. Comparing to doing the work under TEI, all of the work are manageable in the new WI. Moreover, it has no impact to existing R17 WI in terms of scope extension and TU adjustment. In our view, this is the better way of doing the work.

Proposal 1: RRM requirements for FR1+FR1 NR-DC in Rel-16 are to be improved by creating a new WI in Rel-17.
Proposal 2: The improved RRM requirements for FR1+FR1 NR-DC are specified in release independent from Rel-16.
Scope of RRM requirements for FR1+FR1 NR-DC
Based on our review, following RRM requirements are missing in Rel-16 for FR1+FR1 NR-DC.
· PSCell addition delay requirements
· NR-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based L3 measurements performed outside gaps
· NR-DC: carrier-specific scaling factor for SSB-based and CSI-RS-based L3 measurements performed within gaps

Proposal 3: RRM requirements for FR1+FR1 NR-DC are specified for
· PSCell addition delay requirements
· NR-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based L3 measurements performed outside gaps
· NR-DC: carrier-specific scaling factor for SSB-based and CSI-RS-based L3 measurements performed within gaps

RRM requirements for UE capability NeedForGap
It was discussed in the RAN4#99-e whether the requirements for the UE capability should be in Rel-16 or Rel-17.
	· Signaling for ‘NeedForGap’ has defined in Rel-16 (TS 38.331).
· FFS: If measurement requirements for ‘NeedForGap’ are defined in Rel-16
· If measurement requirements for ‘NeedForGap’ are defined in Rel-17, then whether the measurement requirements will be release independent from:
· Option 1: Rel-16 
· Option 2: Rel-17


From our perspective, the requirements would be better to be specified from Rel-16 since there is already partial requirements related to this feature. But it would also be fine to further discuss during the WI phase.

Similar to missing RRM requirements for FR1+FR1 NR-DC, there would be four possible options to handle the work. We also think it is better to do the work together with FR1+FR1 NR-DC by creating a new R17 WI.
Proposal 4: RRM requirements for UE capability ‘NeedForGap’ are to be specified in a new WI in Rel-17.
Proposal 5: Whether RRM requirements for UE capability ‘NeedForGap’ are specified in release independent from Rel-16 are decided in WI phase.

Scope of RRM requirements for UE capability NeedForGap
The potential objectives for UE capability ‘NeedForGap’ are identified and captured in [2]. Based on [2], the scope and objectives for RRM requirements for UE capability ‘NeedForGap’ are present.
Proposal 6: Objectives for RRM requirements for UE capability ‘NeedForGap’ are
· RRM requirements for UE capability ‘NeedForGap’ are applied to NR SA only.
· The measurements related to ‘NeedForGap’ are limited to SSB based measurements only.
· Study whether the additional interruption is allowed when UE reporting ‘no gap’.
· Specify interruption requirements, if interruption is allowed.
· Study CSSF for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Study scheduling restriction for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Study measurement period for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Decide if requirements are specified in release independent from Rel-16.

Conclusion
In this contribution, we presented our views on how the incomplete R16 RRM requirements. A new R17 WI is proposed and scope of the WI is also presented.
Observation 1. PSCell addition delay requirements for FR1+FR1 NR-DC are necessary for R17 WI for RRM requirements enhancement.
Observation 2. RRM requirements for FR1+FR1 NR-DC are better improved in Rel-16 to ensure completeness of requirements.
Proposal 1: RRM requirements for FR1+FR1 NR-DC in Rel-16 are to be improved by creating a new WI in Rel-17.
Proposal 2: The improved RRM requirements for FR1+FR1 NR-DC are specified in release independent from Rel-16.
Proposal 3: RRM requirements for FR1+FR1 NR-DC are specified for
· [bookmark: _Hlk73469580]PSCell addition delay requirements
· NR-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based L3 measurements performed outside gaps
· NR-DC: carrier-specific scaling factor for SSB-based and CSI-RS-based L3 measurements performed within gaps
Proposal 4: RRM requirements for UE capability ‘NeedForGap’ are to be specified in a new WI in Rel-17.
Proposal 5: Whether RRM requirements for UE capability ‘NeedForGap’ are specified in release independent from Rel-16 are decided in WI phase.
Proposal 6: Objectives for RRM requirements for UE capability ‘NeedForGap’ are
· [bookmark: _Hlk73469830]RRM requirements for UE capability ‘NeedForGap’ are applied to NR SA only.
· The measurements related to ‘NeedForGap’ are limited to SSB based measurements only.
· Study whether the additional interruption is allowed when UE reporting ‘no gap’.
· Specify interruption requirements, if interruption is allowed.
· Study CSSF for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Study scheduling restriction for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Study measurement period for measurements with ‘no gap’ in ‘NeedForGap’ reporting, and specify requirements if needed.
· Decide if requirements are specified in release independent from Rel-16.
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