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One objective of the WID Enhanced support of reduced capability NR devices is [1]:
	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.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.



According to the WID, a new Rel-18 RedCap UE type will be defined, and when in FR1, the new type UE supports 5MHz maximum BB bandwidth and 20MHz maximum RF bandwidth. In this contribution, we discuss the coexistence of the new type UE with non-RedCap UEs and Rel-17 RedCap UEs based on the agreements of RAN1, including early indication and access control of the new type UE. 
Discussion
· Issue1：early indication
In Rel-17, to identify the new defined RedCap UE earlier to configure matched resources for RAR and/or Msg3, Msg1 based and Msg3 based early indication solution has been supported for RedCap UE. And for Msg1 based indication solution, the separate Msg1 resources are defined for Rel-17 RedCap UE. For Msg3 based early indication solution, two dedicated LCIDs are used for Rel-17 RedCap UE [2], as shown in red in the following table:
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


And the Rel-17 RedCap UE always uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition).
If Msg3 based early indication for Rel-18 RedCap UE is also used, another two reserved LCID values has to be used. However, there are very little reserved LCID values left, as shown in blue in the table above. So it may be not so reasonable anymore as Rel-17 RedCap UE to use Msg3 based early indication solution for Rel-18 RedCap UE, from RAN2 aspect.
RAN1 has the following agreements in RAN1# 111e meeting:
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.
Which means the bandwidth of Msg3 PUSCH resource should not be larger than ~5 MHz per slot or per hop.  
And
	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


Which means that the scheduling of RAR PDSCH can be larger than the maximum number of unicast PRBs that the UE can process per slot, but obviously, it is better that the network can know the maximum number of unicast PRBs that the UE can process per slot, to determine the Msg3 transmission time according to the actual scheduling PRB number of RAR PDSCH. Otherwise, the network has to use a larger gap between RAR reception and Msg3 transmission (which is not smaller than NT,1 + NT,2 + 0.5 + X ms), which can result in an access delay for normal UE. 
So it is better for the network to know the Rel-18 RedCap UE type before RAR, i.e., via Msg1.
And in Rel-17, a special item of RACH indication and partitioning was used to consider the RACH partitioning for several Rel-17 features to enable early identification of the feature to network, including RedCap, SDT, CovEnh and Slicing. During the discussion of the special item, feature and/or feature combination based Msg1 resources partitioning mechanism has been defined, which is easy and open to support another new feature, e.g. Rel-18 RedCap UE type. That is, when Msg1 based early indication is used for Rel-18 RedCap UE identification to network, not so much standard effort is needed. So we propose that:
Proposal 1：RAN2 to evaluate whether Msg3 based early indication can be considered for Rel-18 RedCap UE early identification to network.
· Issue2: access control
In Rel-17, the following information can be used to control whether the network allows the Rel-17 RedCap UE access:
· Cell barring indication in MIB
· Presents of RedCap-specific IFRI in SIB1
· Rx-specific indication for RedCap UE in SIB1
· Half-duplex FDD indication in SIB1
The above cell access control indication can be reused for Rel-18 RedCap UE. It is not reasonable that a cell supporting HD-FDD for Rel-17 RedCap UE cannot support HD-FDD for Rel-18 RedCap UE. Similarly, a cell forbidding the access of 1Rx Rel-17 RedCap UE may be interested in serving 1Rx Rel-18 eRedCap UE. Whether additional access control indication is needed for Rel-18 RedCap UE can be further studied. 
Proposal 2: The Rel-17 access control indication can be used as baseline for the access control of Rel-18 RedCap UE.
· FFS for the additional access control indication
Conclusion
In this contribution, we discuss the coexistence of the new type Rel-18 RedCap UE with non-RedCap UEs and Rel-17 RedCap UEs based on the agreements of RAN1, including early indication and access control of the UE type. The following proposals are given:
 Proposal 1：RAN2 to evaluate whether Msg3 based early indication can be considered for Rel-18 RedCap UE early identification to network.
[bookmark: _GoBack]Proposal 2: The Rel-17 access control indication can be used as baseline for the access control of Rel-18 RedCap UE.
· FFS for the additional access control indication

Reference
[1]. [bookmark: _Ref126574176][bookmark: _Ref127174278][bookmark: _Ref66805266][bookmark: _Ref77688400][bookmark: _Ref110760533]RP-223544 Revised WID on Enhanced support of reduced capability NR devices
[2]. [bookmark: _Ref127186802]3GPP TS 38.321 V17.2.0 (2022-09) Medium Access Control (MAC) protocol specification (Release 17)


4

