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1. Introduction
In previous RAN4 meeting, the RRM impact on TS 38.133 for RedCap UE was discussed and approved in R4-2108359 [1] and R4-2115358 [2]. The impact on signaling characteristics are copied in the following table.               
	Section 
	Type of requirements 
	Is requirement impacted? 

	8. Signalling characteristics 
	8.1 Radio Link Monitoring 
	FFS 

	
	8.2 Interruption 
	FFS 

	
	8.3 SCell Activation and Deactivation Delay 
	Not applicalbe for Redcap in release 17 

	
	8.4 UE UL carrier RRC reconfiguration delay 
	FFS 

	
	8.5 Link Recovery Procedures 
	FFS 

	
	8.6 Active BWP switch delay 
	FFS 

	
	8.8 NE-DC: E-UTRAN PSCell Addition and Release Delay 
	Not applicalbe for Redcap in release 17 

	
	8.9 NR-DC: PSCell Addition and Release Delay 
	Not applicalbe for Redcap in release 17

	
	8.10 Active TCI state switching delay 
	FFS 

	
	8.11 PSCell Change 
	Not applicalbe for Redcap in release 17 

	
	8.12 Uplink spatial relation switch delay 
	FFS 

	
	8.13 UE-specific CBW change 
	FFS 


In this contribution, we discuss the open issues on signaling characteristics for Rel-17 RedCap UE.
2. Discussion
Impact on BW used in RLM and BDF
Impact on bandwidth of CSI-RS for RLM and BFD with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
•
Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1

•
Option 2: Exclude 60 kHz SCS in FR1

•
Option 3: other options are not precluded.
During the RedCap discussion in RAN1, all SCSs are supported for RedCap UE. So excluding 60KHz SCS in FR1 is not acceptable from our perspective. Since 48PRB will exceed the maximum channel bandwidth 20MHz in FR1, BW of CSI-RS needs to be reduced to 24PRBs for 60KHz SCS.
Proposal 1: Set BW of CSI-RS to 24PRBs for 60KHz SCS in FR1.
Interruption

Current interruption requirements in TS38.133 clause 8.2 include requirements related to the interruptions on PCell and activated SCell if configured. Since RedCap UE does not support carrier aggregation, the interruption requirements defined at 8.2 are not applicable for Redcap.
Proposal 2: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Active BWP switch delay
Due to the bandwidth reduction of RedCap UE, frequency BWP switching or frequency hopping is required to operate in the whole wide bandwidth. Current BWP switching delay specified in TS 38.133 is 3ms for type 2. If frequency BWP switching is required, the system performance will be impacted. And in this case, UE only needs to perform RF retuning within a wider bandwidth, other parameters are not changed. So we propose RAN4 to define reduced BWP switch delay in the case that only the central frequency is changed. 
Proposal 3: RAN4 to define reduced BWP switch delay in the case that only the central frequency is changed.
Table 8.6.2-1: BWP switch delay

	[image: image1.wmf]m


	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.


UE UL carrier RRC reconfiguration delay
UE UL carrier RRC reconfiguration delay requirements apply for a UE being configured or deconfigured with a supplementary UL carrier or NR UL carrier. TUL_carrier_config equals the maximum RRC procedure delay defined in TS 38.331. For RedCap UE, same requirements can be applied if SUL is supported.

Proposal 4: Existing UE UL carrier RRC reconfiguration delay can be reused for Rel-17 RedCap.
Active TCI state switching delay and Uplink spatial relation switch delay
For delay requirements of active TCI state switch and uplink spatial relation switch, TL1-RSRP is included and need to be re-evaluated considering the reduced bandwidth and number of Rx branches. The actual requirements for TL1-RSRP for SSB and CSI-RS are defined in clause 9.5.4.1 and 9.5.4.2 respectively for normal UE. If new requirements/clauses of L1-RSRP measurement requirements are introduced for RedCap UE, new the active TCI state switch and uplink spatial relation switch delay requirements also need to be introduced.

Proposal 5: New Active TCI state switching delay and Uplink spatial relation switch delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.

UE-specific CBW change
The motivation of introducing UE specific CBW change is to configure the UE specific CBW according to the supported CBWs based on UE capability. For RedCap UE in idle mode, before random access (early identification), network does not know whether the UE is RedCap UE or not. Take n41 as an example, network will broadcast 100MHz in SIB1 since the carrierBandwidth in SIB1 should be larger than or equal to UE supported bandwidth. Then after random access, network can configure UE-specific CBW change for RedCap UE to work on 20MHz. Hence we think UE-specific CBW change is needed for RedCap, and the existing requirements can be reused.
Proposal 6: Existing UE-specific CBW change can be reused for Rel-17 RedCap.
3. Conclusion
In this contribution, we discuss the impacts on signaling characteristics for RedCap UE. The proposals are provided as follows:
Proposal 1: Set BW of CSI-RS to 24PRBs for 60KHz SCS in FR1.
Proposal 2: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Proposal 3: RAN4 to define reduced BWP switch delay in the case that only the central frequency is changed.
Proposal 4: Existing UE UL carrier RRC reconfiguration delay can be reused for Rel-17 RedCap.
Proposal 5: New Active TCI state switching delay and Uplink spatial relation switch delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.

Proposal 6: Existing UE-specific CBW change can be reused for Rel-17 RedCap.
And the table can be updated as follows:
	Section 
	Type of requirements 
	Is requirement impacted? 

	8. Signalling characteristics 
	8.1 Radio Link Monitoring 
	FFS Yes

	
	8.2 Interruption 
	FFS Not applicable for Redcapa in release 17

	
	8.3 SCell Activation and Deactivation Delay 
	Not applicalbe for Redcap in release 17 

	
	8.4 UE UL carrier RRC reconfiguration delay 
	FFS No 

	
	8.5 Link Recovery Procedures 
	FFS Yes

	
	8.6 Active BWP switch delay 
	FFS Yes

	
	8.8 NE-DC: E-UTRAN PSCell Addition and Release Delay 
	Not applicalbe for Redcap in release 17 

	
	8.9 NR-DC: PSCell Addition and Release Delay 
	Not applicalbe for Redcap in release 17

	
	8.10 Active TCI state switching delay 
	FFS 

	
	8.11 PSCell Change 
	Not applicalbe for Redcap in release 17 

	
	8.12 Uplink spatial relation switch delay 
	FFS 

	
	8.13 UE-specific CBW change 
	FFS No
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