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1	Introduction
The work item on enhanced support of reduced capability NR devices was approved in RP-223544. RAN1 has already made good progress for the WID and has agreed, e.g., the followings:
Agreement 
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
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH

Agreement
For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e.

Agreement
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.

This TDoc discusses the need for an early indication specified separate from the indication specified for Rel-17 RedCap devices.
2	Discussion
As can be seen from the RAN1 agreements, the R18 RedCap device could access the same RACH as the R17 RedCap device (or even non-RedCap devices), being also able to decode the RAR spanning over more PRBs larger than the maximum number of unicast PRBs that the UE can process per slot. This means that the NW could account the time and PRBs constraint of the R18 RedCap UEs for every Msg3 UL grant it schedules with RAR given the small payload carried with Msg3 (e.g., 56 or 72 bits). However, such constraints seem too restrictive in terms of scheduling the Msg4 RRC message (e.g., RRCSetup/Resume) or Msg5 for all the UEs. Furthermore, NW may want to employ different access control upon congestion even between R17 and R18 RedCap UEs since the R18 UE is less capable. Hence, a separate early indication of R18 RedCap devices is needed the latest in Msg3 (or MsgA PUSCH) of the RA procedure.
Proposal 1: Support separate early indication of R18 RedCap device from the R17 RedCap device. 
If the network would not intend to apply the time/PRB constraint of the R18 RedCap UEs also for R17 RedCap UEs, separate RACH partition could be considered to be configured from the R17 RACH partition.
Proposal 2: Support both Msg1/MsgA preamble (separate RACH partition) and Msg3/MsgA PUSCH based early indications similar to R17 RedCap devices.
R17 early indication in Msg3/MsgA PUSCH is conveyed as part of LCID values reserved for indicating CCCH as follows (TS 38.321):
	[bookmark: _Toc29239902][bookmark: _Toc37296319][bookmark: _Toc46490450][bookmark: _Toc52752145][bookmark: _Toc52796607][bookmark: _Toc115558083]6.2.1	MAC subheader for DL-SCH and UL-SCH
Table 6.2.1-2 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






Reserving further two LCID values for the R18 purpose seems to have rather an extensive impact to the available LCID value space (only 6 reserve values left). It would seem beneficial to exploit the allocated LCID values for R17 RedCap to indicate support of R18 RedCap and utilize, e.g., a reserved bit of the MAC subheader for CCCH for the indication.
Proposal 3: Seek to specify Msg3/MsgA PUSCH early indication such that new LCID values need not to be reserved for the purpose.
3	Conclusion
Proposal 1: Support separate early indication of R18 RedCap device from the R17 RedCap device. 
Proposal 2: Support both Msg1/MsgA preamble (separate RACH partition) and Msg3/MsgA PUSCH based early indications similar to R17 RedCap devices.
Proposal 3: Seek to specify Msg3/MsgA PUSCH early indication such that new LCID values need not to be reserved for the purpose.




