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Introduction
In Pre-RAN#95e email discussion [1], the potential RRM enhancement in R18 was discussed and two WIDs[2-3] were derived as the results of the discussion. 
Most of the objectives has been endorsed in the WID but there are still some objectives open to be decided. In this paper, we provide some discussions on these objectives give our views. The updated WIDs are provided attached based on the discussions. 
Discussion
Even Further RRM enhancement for NR and MR-DC 
FR2 BWP switching time enhancements 
In the discussion several companies support to specify the reduced FR2 BWP switching time enhancement which aims to provide switching delay in between Rel-15 BWP switching type 1 and type 2 BWP switching delay for FR2. But in our understanding, the justification of this enhancement is not enough. We agree that it is likely beneficial to reduce the FR2 switching delay, but in current requirements, there are already two types of BWP switching delay which has been discussed widely in previous release. It seems no need to repeat the same discussion and if UE vendors think the type 2 delay time is too long, type 1 can be an alternative to be implemented. 
And if the enhancement for type 2 BWP switching is needed, we think this is applicable for DCI/timer based BWP switching and not applicable for RRC based BWP switching. Based on the current requirements for BWP switching delay as specified in 8.6 in TS 38.133, TBWPswitchDelay which is the time used by UE to perform BWP is relevant to UE implementation and is different for type 1 and type 2 UE. But TBWPswitchDelay is only used for DCI based and timer based BWP switching. For RRC based BWP switching delay requirements, the time used by UE to perform BWP is  which is a constant and not relevant to UE type. So the enhancement of type 2 BWP switching delay is not applicable to RRC based BWP switching. 
Proposal 1: Do not include FR2 BWP switching time enhancements in the WID on R18 further RRM enhancement. And this enhancement is not applicable to RRC based BWP switching. 
	[bookmark: _Toc535475993]8.6.2	DCI and timer based BWP switch delay on a single CC
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with more than one BWP configurations configured.
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 
For timer-based BWP switch, the UE shall start BWP switch at DL slot n, where slot n is the first slot of a DL subframe (FR1) or DL half-subframe (FR2) immediately after a BWP-inactivity timer bwp-InactivityTimer [2] expires on a serving cell, and the UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n.
The UE is not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay after bwp-InactivityTimer [2] expires on the cell where timer-based BWP switch occurs.
Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 8.6.2-1.
Table 8.6.2-1: BWP switch delay
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	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



[bookmark: _Toc535475994]8.6.3	RRC based BWP switch delay on a single CC
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with one or more than one BWP configuration(s) configured, with 
· Active BWP switch or parameter change of its active BWPs for SpCell
· Parameter change of its active BWPs except parameter firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for SCell

For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n, where 
	DL slot n is the last slot overlapping with the PDSCH containing the RRC command, and 
	 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
	 is the length of the RRC procedure delay in ms as defined in clause 11.2 in TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], and
	 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [3].


TCI switching enhancement
In the discussion, the following three enhancements for TCI switching delay are proposed:
· Define reduced TCI switch delay requirements considering UE using temporary RS for fast measurements
· Define simultaneous TCI state switching requirements over multiple carriers
· Allow UE to receive DL data after TCI state switch command decoding and before TCI state switch starts
These enhancements aim to improve the TCI switching from different aspects (e.g. reduce the switching delay, extend the scenarios and improve the UE behaviour) and are not exclusive to each other. We think all these enhancements can be considered and the details can be discussed in the WI stage. 
Proposal 2: Include all the following parts of TCI switching enhancement in the WID on R18 further RRM enhancement: 
· Define reduced TCI switch delay requirements considering UE using temporary RS for fast measurements [RAN4, RAN1, RAN2]
· Note: RAN1/RAN2 work can be triggered by RAN4 LS
· Define simultaneous TCI state switching requirements over multiple carriers [RAN4]
· Allow UE to receive DL data after TCI state switch command decoding and before TCI state switch starts [RAN4]
Measurement gap enhancement and measurements requirements without gaps
RRM requirements for measurement without gaps
In the discussion, the objective on the RRM requirements for inter-RAT measurement without gaps is endorsed, but it is open whether to include inter-RAT LTE measurements. We think inter-RAT LTE measurement should be considered. Some companies mentioned in the email discussion that this part can be covered by NCSG feature which can also be used for inter-RAT measurement. But in our understanding, NCSG is an optional feature subject to UE capability, while this inter-RAT measurement without gaps should be a general requirement. So we think we should discuss them separately. 
Proposal 3: Include inter-RAT LTE measurement without gaps in the WID on R18 measurement gap enhancement. 
Further enhancement on Pre-MG, NCSG and concurrent gaps 
In the discussion, further enhancement on Pre-MG, NCSG and concurrent gaps was discussed but not concluded since the R17 WI is still on-going. In RAN4#102e meeting in February, R17 gap enhancement WI was completed and some scenarios were left beyond R17, but some of them are important and should be continued in R18. 
The first one is the support of NCSG for CSI-RS based L3 measurement. As discussed in RAN4 meeting, as the CSI-RS based measurement has been introduced in R16 and is similar to the SSB based measurement, there is no much effort to extend the NCSG to CSI-RS based measurement. And the evolution of SSB based measurement and CSI-RS based measurement should not be distant from each other. 
The second one is the support of Pre-MG, NCSG and concurrent gaps in MR-DC mode. Due to the limit time in R17, all three features are restricted to SA mode. But it is also useful to extend these enhancements to DC case considering the real deployment. 
Proposal 4: Include NCSG for CSI-RS based L3 measurement in the WID on R18 measurement gap enhancement. 
Proposal 5: Include Pre-MG, NCSG and concurrent gaps in MR-DC in the WID on R18 measurement gap enhancement. 
Conclusion
In this contribution, we provide our views on the scopes of R18 RRM enhancement and gap enhancement based on the endorsed WIDs and the following proposals are given. The updated WIDs based on the discussions are provided attached. 
Proposal 1: Do not include FR2 BWP switching time enhancements in the WID on R18 further RRM enhancement. And this enhancement is not applicable to RRC based BWP switching. 
Proposal 2: Include all the following parts of TCI switching enhancement in the WID on R18 further RRM enhancement: 
· Define reduced TCI switch delay requirements considering UE using temporary RS for fast measurements [RAN4, RAN1, RAN2]
· Note: RAN1/RAN2 work can be triggered by RAN4 LS
· Define simultaneous TCI state switching requirements over multiple carriers [RAN4]
· Allow UE to receive DL data after TCI state switch command decoding and before TCI state switch starts [RAN4]
Proposal 3: Include inter-RAT LTE measurement without gaps in the WID on R18 measurement gap enhancement. 
Proposal 4: Include NCSG for CSI-RS based L3 measurement in the WID on R18 measurement gap enhancement. 
Proposal 5: Include Pre-MG, NCSG and concurrent gaps in MR-DC in the WID on R18 measurement gap enhancement. 
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