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1. Introduction
In RAN2#121, there are some discussions on further reduced UE complexity in FR1. Some agreement are achieved. In this paper, we will further discuss the related issues.
	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.
The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs).




2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Discussion
2.1. NW supporting eRedCap indication
R17 RedCap UE is not allowed to access legacy NR cell because of the reduced capability, such as. Maximum bandwidth, PDCP/RLC SN length, number of DRBs. Similarly, considering the BB bandwidth and the peak data rate of R18 eRedCap UE have further reduced, the eRedCap UE cannot access to the legacy NR cell and the R17 RedCap cell, since the legacy cell does not consider the those two special handlings.
Proposal 1: The eRedCap UE is not allowed to access to the R15/R16/R17 legacy cell (including the legacy cell supporting or not supporting RedCap) or the R18 cell not supporting eRedCap.
If the eRedCap UE is supported in a cell, NW should make special scheduling strategy, such as 5 MHz BB bandwidth for PUSCH and limited PRBs for PDSCH. So whether to support eRedCap is a cell level capability and a new support indicator for eRedCap UE should be introduced in SIB1. If the support indicator is absent, it means that the cell is barred for the eRedCap UE.
Proposal 2: SIB1 should be able to indicate whether the cell supports eRedCap UE or not.
As discussed above, eRedCap cannot work well in the cell not supporting eRedCap, e.g. because the transmission resource of eRedCap unicast transmission is restrict within 5MHz. In case of handover, the NW should ensure to handover the eRedCap UEs to the target cell which support eRedCap UE. It seems the similar R17 RedCap Xn capability exchanging method can be reused with a new indication. So we think RAN2 should send LS to RAN3 for supporting such case.
Proposal 3a: Network should ensure to handover eRedCap UE to a gNB which supports/allows eRedcap UE. 
Proposal 3b: RAN2 send LS to ask RAN3 to support the corresponding Xn signalling (similar to R17 RedCap Broadcast Information IE in 38.423).
2.2. Cell Barring 
Similar to R17 RedCap UE, an eRedCap UE is equipped with 1Rx branch or 2Rx branch. Then the R18 eRedCap UE may be also barred according to different RX braches. Considering that NW may have different access control strategies for R17 RedCap UE and R18 eRedCap UE, it is beneficial to introduce the separate barring indication for R18 eRedCap UE with 1Rx branch and 2 Rx branch. Whether to configure eRedCap UE specific cell barring indications is up to NW implementation.
Proposal 4a: It is up to the NW implementation on whether to configure eRedCap UE specific cell barring indications in SIB1, i.e. the optional field cellBarredRedCapEnhanced1Rx-r18 and cellBarredRedCapEnhanced2Rx-r18.
When the NW make the same strategy on access control of 1Rx and 2Rx for R17 RedCap UE and R18 eRedCap UE, the separate cellBarredRedCapEnhanced1Rx-r18, cellBarredRedCapEnhanced2Rx-r18 can be absent. R18 eRedCap UE can follow the 1Rx barring and 2Rx barring indication for R17 RedCap UE in that case.
Proposal 4b: In case the eRedCap UE specific cell barring indication is absent in SIB1 (of the cell supporting eRedCap), the eRedCap UEs follow the R17 RedCap cell barring indication. 
2.3. IFRI 
The intraFreqReselectionRedCap indicates whether to allow RedCap UEs to perform cell selection/reselection to intra-frequency cells when the cell is barred, or the cell is treated as barred by RedCap UE. Considering operators may have different deployment timeline for RedCap and eRedCap, it is more flexible to introduce a separate IFRI for eRedCap UE. Moreover, the eRedCap specific IFRI can also indicate the supporting of eRedCap. 
Observation 1: eRedCap UE specific IFRI in SIB1 can indicate the supporting of eRedCap.
Proposal 5: Introduce eRedCap UE specific IFRI in SIB1.
2.4. HD-FDD indication  
The study of R18 eRedCap is based on the capability framework of R17 RedCap but with further reduced BB bandwidth and peak data rate. R18 eRedCap UE has lower transmission efficiency. It is meaningless for NW to only support R18 eRedCap UE but not support R17 RedCap UE. So a basic working assumption is a cell which supports eRedCap UE should also support RedCap UE.
Observation 2: It is an invalid case that the NW only supports eRedCap UE but does not supports RedCap UE.
Currently, the halfDuplexRedCapAllowed is broadcasted to indicate whether the cell supports half-duplex FDD RedCap UEs. It is a kind of a fixed capability of NW and should not be considered as a method for cell barring. Considering some eRedCap UEs may inherit the HD-FDD capability of RedCap UE, so the legacy halfDuplexRedCapAllowed can be reused directly.
Observation 3: The halfDuplexRedCapAllowed is not introduced for cell barring purpose, which is actually used to indicate whether the NW supports the HD-FDD only UE. And, the HD-FDD NW capability should be same for RedCap and eRedCap UEs.
Proposal 6: There is no need to introduce a new eRedCap UE specific “HD-FDD only” broadcasting indication (i.e. just reuse the legacy halfDuplexRedCapAllowed-r17).
2.5. interFreqCarrierFreqList for eRedCap  
To accelerate R18 eRedCap UE cell selection/Reselection procedure, a new indication can be added to indicate which frequency support R18 eRedCap UE like R17 RedCap. Then a R18 eRedCap UE will not measure the frequency not supporting eRedCap UE.
Proposal 7: Similar to R17, introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap.
2.6. Initial BWP   
According the agreement of RAN1, the current initial DL/UL BWP configuration mechanism for Rel-17 RedCap UEs can be fully reused to Rel-18 RedCap UEs. Thus, there is there is no need to introduce the eRedCap UE specific initial BWP.
[bookmark: _GoBack]Proposal 8: RAN2 confirm there is no need to introduce the eRedCap UE specific initial BWP configuration.
The case is only about when both legacy initial BWP and RedCap specific initial BWP are configured, the R17 RedCap UE is on RedCap specific initial BWP, but non-RedCap and eRedCap UE are on legacy initial BWP if the bandwidth is allowed. The RedCap specific initial BWP is mainly introduced because of bandwidth. So we think that it is a corner case that the Bandwidth of both legacy BWP and RedCap specific BWP allow eRedCap UE to access, but there is an offloading issue leading eRedCap UE to work on legacy initial BWP. For easy implementation, we think eRedCap UE should reuse the RedCap specific BWP if configured.
Observation 4: There is no need to configure eRedCap UE to use legacy initial BWP when the RedCap specific initial BWP is configured. 
Proposal 9: If the R17 RedCap specific initial BWP is configured, eRedCap UEs use that as its specific initial BWP (to be confirmed by RAN1).
2.7. [bookmark: OLE_LINK18]Early identification of eRedCap UE
In last meeting, Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap is agreed to support. However, companies hold different opinions on how to implement this indication. Some companies prefer to using fancy Msg3 indication to avoid use reserved LCIDs. We’ve checked the left reserved LCIDs. There are still six reserved LCID left, which is not so limited/precious. And there is only 1 spare bit in RRC messages (RRCSetupRequest message or RRCResumeRequest message). So we propose to use the similar method as R17 RedCap, two new LCIDs can be introduced for Msg 3 based identification for eRedCap UE. eRedCap specific LCID can be always present in Msg3 similar to R17 RedCap UE.
We notice that there are still seven reserved LCID values left in TS 38.321, which is not so limited/precious. And, the spare bit in Msg3 RRC message is even more precious.
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



Observation 5: There are still seven reserved LCID values left, which may be not quite limited.
Proposal 10: It can be the working assumption that two new LCID are used for Msg3 based eRedCap early identification.
3. Conclusion
The corresponding proposals are listed as below: 
Observation 1: eRedCap UE specific IFRI in SIB1 can indicate the supporting of eRedCap.
Observation 2: It is an invalid case that the NW only supports eRedCap UE but does not supports RedCap UE.
Observation 3: The halfDuplexRedCapAllowed is not introduced for cell barring purpose, which is actually used to indicate whether the NW supports the HD-FDD only UE. And, the HD-FDD NW capability should be same for RedCap and eRedCap UEs.
Observation 4: There is no need to configure eRedCap UE to use legacy initial BWP when the RedCap specific initial BWP is configured. 
Observation 5: There are still seven reserved LCID values left, which may be not quite limited.

NW supporting eRedCap indication 
Proposal 1: The eRedCap UE is not allowed to access to the R15/R16/R17 legacy cell (including the legacy cell supporting or not supporting RedCap) or the R18 cell not supporting eRedCap.
Proposal 2: SIB1 should be able to indicate whether the cell supports eRedCap UE or not.
Proposal 3a: Network should ensure to handover eRedCap UE to a gNB which supports/allows eRedcap UE. 
Proposal 3b: RAN2 send LS to ask RAN3 to support the corresponding Xn signalling (similar to R17 RedCap Broadcast Information IE in 38.423).
Cell Barring 
Proposal 4a: It is up to the NW implementation on whether to configure eRedCap UE specific cell barring indications in SIB1, i.e. the optional field cellBarredRedCapEnhanced1Rx-r18 and cellBarredRedCapEnhanced2Rx-r18.
Proposal 4b: In case the eRedCap UE specific cell barring indication is absent in SIB1 (of the cell supporting eRedCap), the eRedCap UEs follow the R17 RedCap cell barring indication. 
IFRI
Proposal 5: Introduce eRedCap UE specific IFRI in SIB1.
HD-FDD indication
Proposal 6: There is no need to introduce a new eRedCap UE specific “HD-FDD only” broadcasting indication (i.e. just reuse the legacy halfDuplexRedCapAllowed-r17).
interFreqCarrierFreqList for eRedCap 
Proposal 7: Similar to R17, introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap.
Initial BWP
Proposal 8: RAN2 confirm there is no need to introduce the eRedCap UE specific initial BWP configuration.
Proposal 9: If the R17 RedCap specific initial BWP is configured, eRedCap UEs use that as its specific initial BWP (to be confirmed by RAN1).
Early identification
Proposal 10: It can be the working assumption that two new LCID are used for Msg3 based eRedCap early identification.
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