3GPP TSG RAN WG1 #114bis			R1-2309404
Xiamen, China, October 9th – October 13th, 2023


Agenda Item:		8.16.4
Source:			Samsung
Title:			UE features for eRedCap
Document for:		Discussion and decision
1 Introduction
In RAN1#113 meeting, following UE feature draft was agreed [1]:

	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	The following components are the same as for supportOfRedCap-r17 (28-1):
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

The following components are new compared to supportOfRedCap-r17 (28-1):
[11. DL/UL peak data rate target of 10 Mbps] 
12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
13. Relaxed RAR-PDSCH processing timeline
FFS whether to add additional components
	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1.
A UE supporting this FG is not allowed to support FG 28-1.
The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A.
	Optional with capability signaling
UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	The capabilities of FG 48-2 are the same as for FG 48-1 except that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
[13. Relaxed RAR-PDSCH processing timeline]
	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	
	Optional with capability signaling



And, in RAN1#114 meeting, following agreements on FG 48 were made [2]:

Agreement
· Reporting type of FG 48-1/48-2 is “per UE” without FDD/TDD differentiation and without FR1/FR2 differentiation
· The column of “Need of FR1/FR2 differentiation” is updated to “FR1 only”

Agreement
· Component 11 in FG 48-1 is confirmed as “DL/UL peak data rate target of 10 Mbps corresponding to vLayers·Qm·f = 3.2”
· Add following in the component column of FG 48-2
· Component 11 in FG 48-1 does not apply and DL/UL peak data rate target of 10 Mbps corresponding to vLayers·Qm·f = 0.75 when vLayers = 1 and vLayers·Qm·f = 0.8 when vLayers = 2

Agreement
· Component 13 in FG 48-1 is revised as follows
· Relaxed processing timeline of 1/0.5 ms for 15/30 kHz SCS when the RAR PDSCH and MsgB PDSCH (if supported) is larger than 25/12 PRBs for 15/30 kHz SCS

Agreement
· Add Component 14 in FG 48-1 as “Network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs”
· Add a note in FG 48-1 as “It is up to RAN2 whether/how to capture the capabilities for additional separate early indication of Rel-18 eRedCap UE in Msg 3 and Msg A PUSCH.”

Agreement
· Component 13 in FG 48-1 is supported by FG 48-2 during initial access. Revisit component 13 for FG 48-2 if RAN2 agrees on differentiation of barring for Rel-18 eRedCap UEs

In this contribution, we discuss the UE features for eRedcap.

2 Discussion
Regarding UE feature on BB bandwidth reduction, the component 12 “Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS” is only for unicast PDSCH/PUSCH. For broadcast PDSCH/PUSCH, BB bandwidth reduction was also agreed in previous meeting as following:

	Agreement (RAN1#111)
· For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
Agreement (RAN1#112)
· For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.




So, the component 12 should be revised to capture broadcast PDSCH/PUSCH bandwidth reduction, e.g., MsgA PUSCH, and Msg3 PUSCH.

Proposal #1: Revise the component 12 as following:
Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast, MsgA PUSCH and Msg3 PUSCH per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
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3 Conclusion
This paper discussed UE features for eRedcap. Based on the discussions, we have the following proposal:
Proposal #1: Revise the component 12 as following:
Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast, MsgA PUSCH and Msg3 PUSCH per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
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