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1. Introduction
In RAN4#101-bis-e meeting, the signalling characteristics for RedCap UE had been discussed and the agreements are captured in way forward [1]

In this contribution, we discuss the remaining open issues of signalling characteristics for RedCap UE and provide our views.
2. Discussion
2.1 BWP switching delay

New BWP switching delay when only center-frequency is changed in Rel-17
In previous meetings, whether to introduce new BWP switching delay when only center-frequency is changed had been discussed and no consensus was reached. Some companies have concern to tighten the requirements. However, we would like to explain that this is to specify a new BWP switching delay requirements under a new scenario that only center-frequency is changed, but not try to tighten the UE capability. 

According to R4-1803283, RAN4 summarized different scenarios for BWP switching and provide the numbers of BWP switching delay. 
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	Frequency Range
	Scenario
	Type 1
Delay (us)
	Type 2
Delay (us)
	Comment

	1
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective

	2
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective


It can be seen that for scenario 4 involves changing only for baseband parameters, no delay required from RF perspective. Hence, if we only consider center frequency change for RedCap UE, the switching delay for type 1 and type 2 UE should be:

	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050

	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.


Proposal 1: Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:

	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


Last meeting, some companies argued about the benefits of reducing the BWP switching delay. In our view, only center-frequency change is very likely to happen for RedCap BWP switching, and there is no additional efforts for UE side to support this since the numbers come from the previous agreements in RAN4. However, to make compromise, we propose to have a UE capability of supporting this new BWP switching delay when only center-frequency is changed. Hence, not all the RedCap UEs are required to support this. 

Proposal 2: It is proposed to define a new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	xx-1
	BWP switching delay when only center frequency is changed
	Capability of supporting new BWP switching delay when only center-frequency is changed without changing its BW, SCS or any other parameter defined in TS38.133
	
	yes
	no
	UE cannot support the new BWP switching delay when only center-frequency is changed
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling


Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 

· Option 1 (QC): 
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.
· Option 2 (HW, E///, Apple, CMCC, Xiaomi, MTK): Do not introduce L1 measurement gaps. 
In our view, existing UE supporting FG 6-1a already supporting operating in a BWP without any SSB. Hence, how to receive SSB outside active BWP should be up to UE implementation. Also, RLM/BFD/CBD/L1-RSRP can all be preformed based on CSI-RS. There is no need to define a L1 measurement gaps.
Proposal 3: Do not introduce L1 measurement gaps.

2.1 TCI state switching & UL spatial relation switch delay
TCI state switching
· Option 1 (E///):

· For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· Option 2 (HW, vivo): 

· Legacy requirements are reused.
UL spatial relation switch delay
· Option 1 (E///, HW):

· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

For TCI state switching and UL spatial relation switch delay, the “target known” cases were agreed to use legacy requirements. For the “unkonwn” cases, in our view, it is common understanding that the newly defined L1-RSRP requirements for RedCap will be applied here. We only need to refer to “TL1-RSRP” defined for RedCap in the corresponding requirements. Hence, we can agree the following proposal first:
Proposal 4: TCI state switching &UL spatial relation switch delay:
· For MAC-CE based and RRC-based delay requirements: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
3. Conclusions
In this contribution, we discuss the remaining open issues of signalling characteristics requirements for RedCap UE and the proposals are:
Proposal 1: Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:

	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


Proposal 2: It is proposed to define a new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.

	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	xx-1
	BWP switching delay when only center frequency is changed
	Capability of supporting new BWP switching delay when only center-frequency is changed without changing its BW, SCS or any other parameter defined in TS38.133.
	
	yes
	no
	UE cannot support the new BWP switching delay when only center-frequency is changed
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling


Proposal 3: Do not introduce L1 measurement gaps.
Proposal 4: TCI state switching &UL spatial relation switch delay:
· For MAC-CE based and RRC-based delay requirements: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
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