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1. Introduction
[bookmark: OLE_LINK1]In the last RAN4 meeting, WF [1] on RedCap RRM requirements was approved. In this contribution, RRM requirements for signaling characteristics are further discussed, and we mainly focus on the BWP switching for RedCap devices.
2. Discussion
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]BWP switching
In the last meeting, we had no consensus on whether to introduce new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed. And we also had no consensus on whether to define BWP switching delay when only center-frequency is changed in Rel-17 for RedCap.
The discussions on BWP switching delay when only center-frequency is changed in Rel-17 during the last meeting are as follows [2] :
	Whether to introduce new UE capability to indicate support of new BWP switching delay when only center-frequency is changed 
· Option 1: RAN4 to define a new UE capability to indicate the support of new BWP switching delay when only center-frequency is changed.
Whether to define BWP switching delay when only center-frequency is changed in Rel-17 
· Option 1: Define BWP switching delay between non-initial DL BWP for RedCap and initial BWP for RedCap involving only changing of the center-frequency of the BWP.
· Option 2: Reuse the legacy BWP switching delay when only center frequency is changed in release 17. 
If new BWP switching delay when only center-frequency is changed is introduced, how to express those: 
· Option 1: Define BWP switching delay between non-initial DL BWP for RedCap and initial BWP for RedCap involving only changing of the center-frequency of the BWP based on the on previous agreement in R4-1803283:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


In terms of slots, the delay is expressed as:
	SCS
	Slot length (ms)
	Type 1 Delay (slots)
	Type 2 Delay (slots)

	15 kHz
	1 
	1
	2

	30 kHz
	0.5
	1
	3

	60 kHz
	0.25
	1
	5

	120 kHz
	0.125
	2
	9





We believe that, compared to normal UE, the BWP switching between non-initial DL BWP and initial BWP involving only changing of the center-frequency of the BWP may be a common scenario for Redcap UE, namely: initial BWP and non-initial BWP may usually use the same parameters such as BW, SCS, etc.
Observation 1：For Redcap UEs, the BWP switching between non-initial DL BWP and initial BWP involving only changing of the center-frequency of the BWP may be a common scenario.
For whether to define BWP switching delay when only center-frequency is changed in Rel-17, it is suggested to focus on the need to define for this scenario. 
In the discussion of the previous meeting, companies supporting the idea of defining a smaller BWP switching delay mentioned that if the BWP switching delay can be reduced, the RedCap UEs configured in the BWP without SSB could quickly switch from the initial BWP to achieve fast RA, in which case the UE still needs to retune to the initial BWP to perform measurements before sending the RACH. We believe that if the network does not command the UE to switch BWP, the UE should not be able to switch autonomously, which will affect normal communication unless it is defined to allow RedCap UEs to do so. However, it has not yet been determined that this BWP switching is allowed, and the relevant handover scenarios are also involved in the LS [3] sent by RAN4 to RAN2 in the last meeting, as shown in scenarios b):
	[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Handover related:
· Are the following Handover scenarios valid from RAN2’s perspective?
a) Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 
b) Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
· the specific Redcap BWP associated with NCD-SSB
· the specific Redcap BWP without presence of NCD-SSB


We think whether the handover scenario is valid or not should wait for the reply from RAN2. Even if this scenario were valid, the benefits of defining new requirements for the fast switching in this scenario appear to be of little benefit, with the downside of increased testing and implementation complexity. In addition, we do not think that it is very necessary to switch to send RACH so quickly, and it is not necessarily only have frequency changes in this scenario, and other parameters may also change. If RAN2 considers the scenario invalid, then there is less need to define a new BWP switching delay.
Proposal 1：For whether to define BWP switching delay when only center-frequency is changed in Rel-17, it is suggested to focus on the need to define for this scenario.
Proposal 2：For the RedCap UEs configured in the BWP without SSB, whether it is necessary to quickly switch from the initial BWP to achieve the fast RA also needs to wait for the reply from the RAN2 to the LS.
· Option 1: It is less necessary to quickly switch from the initial BWP to achieve fast RA.
In addition, if new BWP switching delay when only center-frequency is changed is introduced, we also have confusion about the Tables in proposals on how to express those. The definition of BWP switching delay actually includes three parts: the time to decode the DCI/RRC command, the time of internal parameter configuration and the execution time. The BWP switching delay of 200us is not very reasonable, it seems that only the execution time is considered.
The BWP switching delay parameters for the following four scenarios are defined in R4-1803283 [4]:
	Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.
Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.
Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.
Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.
Table 1: BWP switching delay parameters
	Frequency Range
	Scenario
	Type 1
Delay (us)
	Type 2
Delay (us)

	1
	1
	600
	2000

	
	2
	600
	2000

	
	3
	600
	2000

	
	4
	400
	950





We can see that Scenario 1 only changes the center-frequency of the BWP, while Scenario 3 changes the BW in addition to the center-frequency. However, by comparing the data of Scenario 1 and Scenario 3 in the Table, it can be found that the BWP switching delay is equal in the two scenarios.
Therefore, we prefer to reuse the legacy BWP switching delay when only center frequency is changed in Rel-17, especially for RedCap UEs, there is little point in tightening this requirement.
Proposal 3: It is supported to reuse the legacy BWP switching delay when only center frequency is changed in Rel-17.
3. Summary
[bookmark: OLE_LINK51]In this paper, we provide our views on BWP switching for RedCap devices. From this discussion we have derived the following observation and proposals: 
Observation 1：For Redcap UEs, the BWP switching between non-initial DL BWP and initial BWP involving only changing of the center-frequency of the BWP may be a common scenario.
Proposal 1：For whether to define BWP switching delay when only center-frequency is changed in Rel-17, it is suggested to focus on the need to define for this scenario.
Proposal 2：For the RedCap UEs configured in the BWP without SSB, whether it is necessary to quickly switch from the initial BWP to achieve the fast RA also needs to wait for the reply from the RAN2 to the LS.
· Option 1: It is less necessary to quickly switch from the initial BWP to achieve fast RA.
Proposal 3: It is supported to reuse the legacy BWP switching delay when only center frequency is changed in Rel-17.
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