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1 Introduction
In this contribution, we discuss on early indication and access restriction for eRedCap UEs.
2 Discussion
2.1 Early indication for eRedCap
For Rel-17 RedCap UEs, RAN2 introduced early indication for Msg1 and Msg3. Similarly, Rel-18 WID [1] includes separate early indication as an objective, in order for gNB to identify Rel-18 RedCap (i.e., eRedCap) UEs:
	4
Objective

4.1
Objective of Core part WI

The objective is to specify support for the following enhancements: 

Power saving/energy efficiency enhancements

· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

· Note that this objective requires SA2, CT1 and CT4 involvement

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]

<..Skipped..>


In the last meeting (i.e., RAN2#121), RAN2 agreed to introduce separate Msg3/MsgA based early indication for Rel-18 eRedcap. Meanwhile, RAN2 will wait RAN1 progress for Msg1 early indication.

	RAN2#121
· 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.




In Rel-17, Msg3 early indication was introduced for RedCap UEs, and it is implemented using new two LCIDs.
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


Currently, 6 LCIDs remain unused, so we think 2 of them (i.e., for CCCH and CCCH1) can be also dedicated for Msg3/MsgA early indication for Rel-18 eRedCap.
Proposal 1. Two reserved LCIDs are used to support Msg3/MsgA early indication for Rel-18 eRedCap.
2.2 Access restriction for eRedCap 
In Rel-17, for access restriction of RedCap UEs, the following RedCap specific parameters were defined in SIB.

	cellBarredRedCap1Rx

Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx

Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	halfDuplexRedCap-Allowed

The presence of this field indicates that the cell supports half-duplex FDD RedCap UEs.

	intraFreqReselectionRedCap

Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.


Table 1. RedCap specific parameter in SIB1
	redCapAccessAllowed

Indicates whether RedCap UEs are allowed to access the frequency.


Table 2. RedCap specific parameter in SIB4
eRedCap UEs have further reduced UE complexity (in FR1) compared to RedCap UEs. For example, eRedCap UEs support 5MHz BB bandwidth while RedCap UEs support 20MHz bandwidth. Therefore, they are different type of UEs. Besides, considering RedCap was introduced in Rel-17 while eRedCap is scope of Rel-18, NW should have separate access/barring control for these two types of UEs. It means Rel-17 RedCap-specific parameters cannot be shared for eRedCap UEs. Therefore, we first propose to introduce separate IFRI for eRedCap UEs in SIB1. Using eRedCap specific IFRI, gNB can control cell (re)selection to intra-frequecy cells for eRedCap UEs, and also barring for eRedCap UEs. For example, a cell can bar RedCap UEs via RedCap specific IFRI, while allowing eRedCap UEs for cell (re)selection via eRedCap specific IFRI. Similarly, in addition to IFRI, separate inter-frequency barring indication for eRedCap UEs can be introduced in SIB4. 

Proposal 2. eRedCap specific IFRI (e.g., intraFreqReselectionEnhancedRedCap) is introduced in SIB1.
Proposal 3. eRedCap specific inter-frequency barring indication (e.g., eRedCapAccessAllowed) is introduced in SIB4.
Next, it can be discussed whether additional separate access/barring (e.g., for half duplex FDD, 1 or 2 RX branch)is needed. In our understanding, it is up to definition or capabilities of eRedCap UEs. If RAN1 or RAN2 have progress on this, RAN2 can decide whether additional eRedCap specific access/barring is needed.

Proposal 4. FFS whether additional eRedCap specific access/barring (e.g., half duplex FDD, 1 or 2 RX branch) can be introduced.
3 Conclusion

Based on the above, RAN2 is requested to discuss on the following proposals:
Proposal 1. Two reserved LCIDs are used to support Msg3/MsgA early indication for Rel-18 eRedCap.
Proposal 2. eRedCap specific IFRI (e.g., intraFreqReselectionEnhancedRedCap) is introduced in SIB1.
Proposal 3. eRedCap specific inter-frequency barring indication (e.g., eRedCapAccessAllowed) is introduced in SIB4.

Proposal 4. FFS whether additional eRedCap specific access/barring (e.g., half duplex FDD, 1 or 2 RX branch) can be introduced.
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