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1. Introduction
In this paper, we discuss the related issues on supporting of eRedCap over Xn and F1 interface based on the following highlighted RAN2 agreements.
	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.
RAN2#121bis:
· SIB1 should be able to indicate whether the cell enables access for eRedCap UEs or not (assuming that eRedCap UE is not allowed to access to the legacy cell nor the cell not supporting eRedCap). FFS on the relationship and granularity with the access control/cell barring purpose indication.
· A Rel-18 eRedCap UE should be able to indicate its support via new UE capability signaling specific to Rel-18 eRedCap.
· Introduce R18 eRedCap UE specific IFRI in SIB1.
· The new R18 eRedCap UE specific IFRI functionality works as follows: 
- Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
- Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.
· Introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap, similar to R17.
· From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
· If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).
· Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).
RAN2#122：
· We introduce R18 versions of 1Rx and 2Rx barring bits and we don’t introduce a R18 version of the HD-FDD allowed-bit, i.e., the R17 HD-FDD allowed-bit is reused for and applied by R18 eRedCap UEs.
· All R18 eRedCap UEs uses the two new LCIDs for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access, i.e., both those with peak rate reduction + BB BW reduction, and those with only peak rate reduction.
· RAN2 confirms there can be cell(s) supporting Rel-18 eRedCap only, i.e., not allowing Rel-17 RedCap UE to camp and access.

RAN1#113：
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.



2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2. XnAP impact
Generally the R18 eRedCap inherits some capabilities of R17 RedCap UE and has further reduced capability on FR1. There are two cases which need to be considered as follows. 
· Case 1: to avoid to handover an eRedCap UE to a neighbour/target cell that it can’t access (e.g. not supporting eRedCap UE)
For this case, it was agreed in RAN2 that a new R18 eRedCap UE specific IFRI can be used to indicate whether the cell support eRedCap. 
· Case 2: “Temporary” eRedCap Support, e.g., the 1Rx or 2 Rx eRedCap UE will be barred until the congestion is alleviated.  
For this case, with the agreement achieved in RAN2 #122 [3], as eRedCap UE is also equipped with 1Rx and 2 Rx, the eRedCap UE can be barred by NW according to eRedCap specific Baring indications i.e. 1Rx and 2Rx barring bits. 
Hence, based on the above quoted agreements, the similar changes as we did for R17 RedCap can be introduced. For XnAP, it is needed to exchange eRedCap UE specific IFRI in Xn setup/configuration update procedures, just like R17 RedCap. Specifically, the presence of eRedCap Broadcast Information can be used to indicate whether eRedCap is supported or not. And the bitmap indicates whether 1Rx or 2Rx is barred. With such enhancement, the source gNB could avoid making handover to a target gNB which not supports eRedCap or temporarily barring an eRedCap UE. 
Also, the R17 HD-FDD allowed-bit was agreed to be reused by eRedCap UE.  This means there is no R18 eRedCap specific HD-FDD indication. However, we think the halfDuplex indication also needs to be contained in eRedCap Broadcast Information, because there may be a case that halfDuplexRedCapAllowed indication is present in SIB1 but the R17 RedCap specific IFRI is not present, and the legacy RedCap Broadcast Information is not exchanged at Xn interface.
Proposal 1: For XnAP, neighbour NG-RAN nodes exchange a new eRedCap Broadcast Information IE via Xn setup/ configuration update to assist Xn based handover. 
Proposal 2: New eRedCap Broadcast Information IE should be optional and include bits indicating 1Rx, 2RX and HD-FDD as R17 RedCap Broadcast Information IE.
2. Early identification of eRedCap UEs over F1AP
Early identification is also supported for R18 eRedCap because of the further reduced capability, e.g. reduced BB bandwidth. In RAN2#121, it was agreed that Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap is supported, and Msg1based early indication is optional supported. 
In order to help the CU to generate Msg4 and following messages, the DU should inform the CU of the eRedCap Capability by the INITIAL UL RRC MESSAGE TRANSFER message similar to the R17 early identification.
Proposal 3: For F1AP, introduce eRedCap UE indication to the F1AP: INITIAL UL RRC MESSAGE TRANSFER message for the early identification(s). 
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Based on the discussion in this paper, we propose the following:
Proposal 1: For XnAP, neighbour NG-RAN nodes exchange a new eRedCap Broadcast Information IE via Xn setup/ configuration update to assist Xn based handover. 
Proposal 2: New eRedCap Broadcast Information IE should be optional and include bits indicating 1Rx, 2RX and HD-FDD as R17 RedCap Broadcast Information IE.
Proposal 3: For F1AP, introduce eRedCap UE indication to the F1AP: INITIAL UL RRC MESSAGE TRANSFER message for the early identification(s). 
The corresponding TPs to capture all the above proposals can be found in the Annex and [4]. 
4. Reference
[1] RAN2#121 Agreements on Further NR RedCap UE complexity reduction
[2] RAN2#121bis Agreements on Further NR RedCap UE complexity reduction
[3] RAN2#122 Agreements on Further NR RedCap UE complexity reduction
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5. Text proposal to TS 38.473
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The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message to the gNB-CU. The procedure uses non-UE-associated signaling.
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Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

If the RRC-Container-RRCSetupComplete IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall take it into account as specified in TS 38.401 [4].
If the NR RedCap UE Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU shall, if supported, consider that the accessing UE is a RedCap UE.
If the SDT Information IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall, if supported, consider that the UE is accessing for SDT as defined in TS 38.300 [6], and may use the information contained in the SDT Assistant Information IE, if any, for context retrieval.
If the Sidelink Relay Configuration IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall, if supported, consider that the UE is a NR ProSe Layer-2 U2N Remote UE identified by the Remote UE Local ID IE, and it is connected to the U2N Relay UE indicated by the gNB-DU UE F1AP ID of Relay UE IE.
If the NR eRedCap UE Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU shall, if supported, consider that the accessing UE is an eRedCap UE.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.
Direction: gNB-DU gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	NG-RAN Cell Global Identifier (NR CGI)
	YES
	reject

	C-RNTI
	M
	
	9.3.1.32
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	Includes the UL-CCCH-Message IE or UL-CCCH1-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	DU to CU RRC Container
	O
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331 [8]. Required at least to carry SRB1 configuration. The ReconfigurationWithSync field is not included in the CellGroupConfig IE.
	YES
	reject

	SUL Access Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	ignore

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	RRC-Container-RRCSetupComplete
	O
	
	9.3.1.6
	Includes the UL-DCCH-Message IE including the RRCSetupComplete message, as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	NR RedCap UE Indication 
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore

	SDT Information
	O
	
	9.3.1.262
	
	YES
	ignore

	Sidelink Relay Configuration
	O
	
	9.3.1.264
	
	YES
	ignore

	NR eRedCap UE Indication 
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	NRRedCapUEIndication,
	NReRedCapUEIndication,
	NRPagingeDRXInformation,
	NRPagingeDRXInformationforRRCINACTIVE,
	QoEInformation,
	CG-SDTQueryIndication,
	CG-SDTKeptIndicator,
	CG-SDTSessionInfo,
	SDTInformation,

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
FROM F1AP-Containers

	id-BroadcastMRBs-FailedToBeModified-List,
	id-BroadcastMRBs-FailedToBeModified-Item,
	id-BroadcastMRBs-FailedToBeSetup-List,
	id-BroadcastMRBs-FailedToBeSetup-Item,
	id-BroadcastMRBs-FailedToBeSetupMod-List,
	id-BroadcastMRBs-FailedToBeSetupMod-Item,
	id-BroadcastMRBs-Modified-List,
	id-BroadcastMRBs-Modified-Item,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	id-NRRedCapUEIndication,
	id-NReRedCapUEIndication,
	id-RANUEPagingDRX,
	id-CNUEPagingDRX,
	id-NRPagingeDRXInformation,
	id-NRPagingeDRXInformationforRRCINACTIVE,
	id-QoEInformation,
	id-CG-SDTQueryIndication,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
InitialULRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-DU-UE-F1AP-ID					CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID						PRESENCE mandatory	}|
	{ ID id-NRCGI								CRITICALITY reject	TYPE NRCGI									PRESENCE mandatory	}|
	{ ID id-C-RNTI								CRITICALITY reject	TYPE C-RNTI									PRESENCE mandatory	}|
	{ ID id-RRCContainer						CRITICALITY reject	TYPE RRCContainer							PRESENCE mandatory	}|
	{ ID id-DUtoCURRCContainer					CRITICALITY reject	TYPE DUtoCURRCContainer						PRESENCE optional	}|
	{ ID id-SULAccessIndication					CRITICALITY ignore	TYPE SULAccessIndication					PRESENCE optional	}|
	{ ID id-TransactionID						CRITICALITY ignore	TYPE TransactionID							PRESENCE mandatory	}|
	{ ID id-RANUEID								CRITICALITY ignore	TYPE RANUEID								PRESENCE optional	}|
	{ ID id-RRCContainer-RRCSetupComplete		CRITICALITY ignore	TYPE RRCContainer-RRCSetupComplete 			PRESENCE optional	}|
	{ ID id-NRRedCapUEIndication				CRITICALITY ignore	TYPE NRRedCapUEIndication  					PRESENCE optional	}|
	{ ID id-SDTInformation						CRITICALITY ignore	TYPE SDTInformation							PRESENCE optional	}|
	{ ID id-SidelinkRelayConfiguration			CRITICALITY ignore	TYPE SidelinkRelayConfiguration			PRESENCE optional	}|,
	{ ID id-NReRedCapUEIndication				CRITICALITY ignore	TYPE NReRedCapUEIndication  				PRESENCE optional	},
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************


<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
NR-PRSBeamInformationItem-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

NR-TADV ::= INTEGER (0.. 7690)

NRRedCapUEIndication ::= ENUMERATED {true, ...}

NReRedCapUEIndication ::= ENUMERATED {true, ...}

[bookmark: _Hlk141446057]NRPagingeDRXInformation ::= SEQUENCE {
	nrpaging-eDRX-Cycle-Idle		NRPaging-eDRX-Cycle-Idle,
	nrpaging-Time-Window			NRPaging-Time-Window												OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { {NRPagingeDRXInformation-ExtIEs} }	OPTIONAL,
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
id-ServingCellMO-List-Item							ProtocolIE-ID ::= 696
id-ServingCellMO-encoded-in-CGC-List				ProtocolIE-ID ::= 697
id-HashedUEIdentityIndexValue						ProtocolIE-ID ::= 698
id-UE-MulticastMRBs-Setupnew-List					ProtocolIE-ID ::= 699
id-UE-MulticastMRBs-Setupnew-Item					ProtocolIE-ID ::= 700
id-ncd-SSB-RedCapInitialBWP-SDT						ProtocolIE-ID ::= 701
id-nrofSymbolsExtended								ProtocolIE-ID ::= 702
id-repetitionFactorExtended							ProtocolIE-ID ::= 703
id-startRBHopping									ProtocolIE-ID ::= 704
id-startRBIndex										ProtocolIE-ID ::= 705
id-transmissionCombn8								ProtocolIE-ID ::= 706
id-NReRedCapUEIndication 							ProtocolIE-ID ::= aaa

END
-- ASN1STOP 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

image1.emf
 

  gNB - DU  

INITIAL UL RRC MESSAGE   TRANSFER  

gNB - CU  


