Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #121bis-e
R2-2302532
e-Meeting, 17th – 26th April, 2023

Agenda Item:
7.19.3
Source: 
OPPO
Title:  
Discussion on early indication for eRedCap UE
Document for:
Discussion and Decision
1 Introduction

In RAN#98e meeting, a revised WID on enhanced support of RedCap UEs [1] has been approved. In the WID, one of the objectives is to further reduce UE complexity and cost, as following.
	Complexity/cost reduction

· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]

· UE BB bandwidth reduction

· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL

· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.

· Support additional separate early indication(s) [RAN1, RAN2]

· UE peak data rate reduction

· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction

· The relaxed constraint is, e.g., 1 (instead of 4).

· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.

· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.


In this contribution, we discuss early indication for R18 eRedCap UEs with BB bandwidth reduction and present our views.
2 Discussion 
RedCap UEs need to be identified in order to ensure that the network can provide services properly in the cell, e.g., to schedule messages and to possibly restrict the UE's access to the network. In Rel-17 RedCap, both Msg1-based and Msg3-based early indications can be supported for RedCap UEs. For Msg1-based early indication, RedCap specific RO/preamble may be configured by the network. For Msg3-based early indication, a RedCap UE is identified by the dedicated LCID(s) indicated for CCCH identification (CCCH or CCCH1). Msg1-based indication is optional, depending on whether RedCap specific RO/preamble is configured by the network. Msg3-based indication is always used regardless of whether Msg1-based early indication is configured. 
In Rel-18, BB bandwidth reduction for eRedCap UEs was discussed in last RAN1 meetings. Based on RAN1 agreements, for UE BB bandwidth reduction, the scheduling bandwidth of broadcast/unicast PDSCH is allowed to be larger than 5 MHz, but the UE is not expected to be scheduled with PUSCH resource allocation spanning a bandwidth larger than 5 MHz. In order to enable network to properly schedule eRedCap UEs based on UE BB bandwidth capability, e.g. for Msg3 PUSCH scheduling during initial access, early indication for RedCap UE with BB bandwidth reduction is needed. 
In RAN2#121 meeting, early indication for Rel-18 eRedCap UEs was discussed, with the following agreements made.

	· Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).

· We will wait for RAN1 progress to see if there is a need for a Msg1 early indication for eRedCap.


Since RAN1 has no conclusion on whether to support Msg1-based early indication for Rel-18 eRedCap UEs so far, RAN2 can now focus on Msg3/MsgA PUSCH-based solution. For Msg3/MsgA PUSCH-based early indication, the same approach as that for Rel-17 RedCap UEs can be used, i.e. dedicated LCID(s) indicated for CCCH and CCCH1 are used, which would not result in large specification impact or larger Msg3 size. However, some companies think that there are few LCIDs remaining so they have concern on using new LCIDs indicated for CCCH and CCCH1 for eRedCap UEs.

The LCID values for UL-SCH is defined in MAC spec, as given in the following table.
Table 1 Values of LCID for UL-SCH

	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for a RedCap UE

	1–32
	Identity of the logical channel of DCCH and DTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	36
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	37–42
	Reserved

	43
	Truncated Enhanced BFR (one octet Ci)

	44
	Timing Advance Report

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for a RedCap UE

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


Currently, there are seven reserved values of LCID, if we use two of the reserved LCIDs for CCCH and CCCH1 for eRedCap UE, there are still five LCID values remaining. We think this is acceptable. 
Proposal 1 For Msg3/MsgA PUSCH based early indication, new LCIDs are used for CCCH and CCCH1 for Rel-18 eRedCap.
3 Conclusion
Based on the discussion we give the following proposals:
Proposal 1 For Msg3/MsgA PUSCH based early indication, new LCIDs are used for CCCH and CCCH1 for Rel-18 eRedCap.
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