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1. Introduction
In RAN4#101e meeting, the timing requirements 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 timings requirements for RedCap UE and provide our views.
2. Discussion
2.1 RLM/BFD
Condition for RLM for HD-FDD UE

· Option 1 (Apple, HW, vivo): For each RLM-RS in RLM requirement, at least 1 sample must fall with DL occasion within an indication period.
· Option 2 (MTK, E///, CMCC, HW, vivo, QC):
At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
· Option 2a (E///): For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. The indication period is defined as max(10ms, TRLM-RS,M), where TRLM-RS,M is the shortest periodicity of all the configured RLM resources.
In last meeting, the condition for RLM for HD-FDD UE was discussed. The options are the similar meaning, and just need to choose a better wording. Option 2a use the definition of indication period from TS 38.133 which is better than option 1 and option 2. In order to make the description more clear, we propose that:
Proposal 1: For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
CBD for HD-FDD UE

· Option 1 (Apple, QC, vivo, E///): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Option 2 (MTK): Follow corresponding agreement from RLM. 
This issue is similar to the previous issue of “condition for RLM for HD-FDD UE”. This issue is to discuss the UE behavior whether CBD procedure should be prioritized over UL transmission. And BFD procedure also has the same issue. The previous issue is to discuss the network behavior to ensure that RS is available within certain period. In our view, we only need to choose one aspect to ensure the measurement for CBD, BFDs or RLM. And we prefer to specify the availability of RS which is more straight forward to guarantee the measurement performance.
Proposal 2: For HD-FDD, SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the BFD or CBD evaluation period
2.2 Interruptions

Applicability of existing interruption requirements 
	· Option 1 (CMCC, E///, Apple, HW, vivo): The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
· Option 2 (vivo, Xiaomi) For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 

· Option 3 (ZTE): RRM requirements related to interruptions shall be modified for redCap UEs.

· Option 4 (Xiaomi): The following interruption requirements defined at 8.2 of TS38.133 are not applicable (no impact) for Redcap UE:

· Interruptions at SCell addition/release

· Interruptions at SCell activation/deactivation

· Interruptions during measurements on deactivated SCC

· Interruptions at SCell activation/deactivation with multiple downlink SCells

· Interruptions at direct SsCell activation

· Interruptions due to SCell dormancy


For this issue, our understanding is that the interruption requirements in TS 38.133 clause 8.2 are applied for only PCell. So option 1 should be agreed first. Regarding the interruption caused by BWP switching, this should be discussed separately considering that there is other proposal about specifying new BWP switching requirements for RedCap UE.
Proposal 3: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
2.3 BWP switching

If new BWP switching delay when only center-frequency is changed, what is the delay? 
	If new BWP switching delay is introduced:

· Option 1 (E///): BWP reconfiguration (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 between non-initial DL BWP for RedCap and initial BWP for RedCap is defined as follows: based on R4-1803283: 
Frequency Range

Type 1 Delay (us)

Type 2 Delay (us)

1

200

1050

2

200

1050




In last meeting, 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 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. To obtain the delay of RF part, we can simply use the delay of scenario 1/2/3 minus delay of scenario 4. 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


Proposal 4: 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


3. Conclusions
In this contribution, we discuss the remaining open issues of signaling characteristics requirements for RedCap UE and the proposals are:
Proposal 1: For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
Proposal 2: For HD-FDD, SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the BFD or CBD evaluation period
Proposal 3: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Proposal 4: 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
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