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Introduction

The work on the NR Redcap Enhancement WID was agreed RP-223544 [2] and started at RAN3#119bis and RAN3#120 with the following main scope involving RAN3:

Power saving/energy efficiency enhancements

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

At RAN3#121 the work was progressed well with the following agreements concerning the MT Communication Handling Request over NG interface:

Introduce a new IE NR Paging Long eDRX Information for RRC INACTIVE IE including two mandatory present IEs: 
· NR Paging Long eDRX Cycle for RRC INACTIVE IE: value range agreed to be: “hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …”

· NR PTW for RRC INACTIVE, agreed to be mandatory in the request message to 5GC.

Rename into UE Reachability Indication IE the HLCom Deactivate IE. 
no need to introduce the Start H-SFN.
and with the following agreements concerning the RAN Paging Request over the NG interface:

· Agree renaming of procedure to “RAN Paging Request”
· Introduce an explicit indication DL Signaling IE ENUMERATED (true,…) to differentiate DL signaling and DL data in the DL DATA NOTIFICATION message
and with the following pending request to SA2 concerning the NG interface:

Ask SA2 if there is need to signal eRedCap indication in the NGAP INITIAL UE MESSAGE to apply different charging policy in 5GC (similar as LTE-M and Rel-17 RedCap)
· LS to SA2 agreed in R3-234725
and with the following agreements concerning both Xn and F1 interface:

Define new NR Paging long eDRX Information for RRC INACTIVE IE containing:

· The NR Paging Long eDRX Cycle for RRC INACTIVE IE and 

· NR Paging Time Window for RRC INACTIVE IE.

Introduce a new eRedCap Broadcast Information IE in XnAP Served Cell Information NR IE and a new eRedCap Broadcast Information IE in F1AP Served Cell Information NR IE

· This indicates which Redcap UEs are allowed access the cell: 1 Rx eRedcap, 2 Rx eRedcap 

and with the following agreements specific to only F1 interface:

For F1AP, introduce NR eRedCap UE indication IE to the F1AP: INITIAL UL RRC MESSAGE TRANSFER message for the early identification(s).

· This corresponds to eRedcap indication received in MSG1/MSG3
This paper addresses the remaining open issues concerning Xn and F1 interfaces, especially the ones remaining as listed in [3] in the summary of discussions at the end of RAN3#121.
eRedcap Broadcast Information
In tdoc [3] a first remaining open issue concerns Xn interface and was captured as follows:
1. FFS how to indicate HD-FDD allowed-bit indication for Rel-18 eRedCap UE

As per RAN2 agreements, some UEs may support R17 redcap, some UEs may support R18 eRedcap, some UEs may support both R17 and R18 redcap.

Conversely, it is possible that some cells support R17 redcap or R18 eredcap or both. Such cells would broadcast some associated barring to prevent UEs to access.

Therefore, the same question arises as in release 17: in case of handover if target cell doesn’t support R18 eRedcap function, then source gNB should prevent handover of R18 eRedcap UEs.

In release 17, some IEs had been introduced into XnAP setup/RAN configuration update messages to support preventing handover of redcap UEs. More precisely, the Redcap Broadcast Information IE within the Served Cell Information NR IE could indicate from target to source that the following barring bits had been set, as shown below:
	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselectionRedCap is broadcast in the SIB1  message of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in the SIB1 message, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 

third bit = halfDuplex,
other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore


Similarly, new IEs are needed in release 18, and therefore a new eRedcap Broadcast Information IE was added at last RAN3#121 into the Served Cell Information NR IE. 
For release 18, R18 eRedcap UEs can also have 1 RX or 2 Rx, therefore two more bits were needed into this new eRedcap Broadcast Information IE. However, for half-duplex, the point remained open at last RAN3 meeting:

· How to indicate the HD-FDD allowed bit indication for release 18 eRedcap UE
As a result, in contrast to release 17, only the bits for 1 Rx and 2 Rx were added at RAN3#121 for release 18 in the new eRedcap Broadcast Information IE in latest version of the baseline CR as shown below:
	eRedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselection-eRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which eRedCap UEs are allowed access, according to the setting of eRedCap barring indicators in SIB1, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 

other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore


RAN2 actually agreed to not introduce a release 18 version of the HD-FDD allowed-bit but instead the R17 HD-FDD allowed bit can be reused and applies for R18 eRedcap UEs. 

However, over Xn interface, the release 17 Redcap Broadcast Information IE and the release 18 eRedcap Broadcast Information IE are separate IEs, and it is cleaner to signal the half-duplex bit as part of the eRedcap Broadcast information when used for eRedcap.

Therefore, we propose to add a third bit for half-duplex in the new eRedcap Broadcast Information IE as follows:

	eRedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselection-eRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which eRedCap UEs are allowed access, according to the setting of eRedCap barring indicators in SIB1, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 
Third bit = halfDuplex,
other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore


Proposal 1: add third bit of Half-Duplex for the eRedcap Broadcast Information IE.
2. WA: the Rel-18 long eDRX info is signalled to DU
At last RAN3#121, the baseline CR was updated by agreeing the same structure for the NR Paging Long eDRX Information for F1 like for Xn:
Define new NR Paging long eDRX Information for RRC INACTIVE IE containing:

· The NR Paging Long eDRX Cycle for RRC INACTIVE IE and 

· NR Paging Time Window for RRC INACTIVE IE.

We think that this is cleaner design to enable UEs which are configured with both R17 RRC_INACTIVE eDRX and R18 RRC_INACTIVE eDRX and the working assumption can be turned into an agreement:

Proposal 2: turn the following WA into agreement: the Rel-18 long eDRX information is signalled to DU.

Conclusion and Proposals
This paper has provided analysis of the remaining open issues related to long eDRX which is to be used for eDRX cycles longer than 10.24 seconds concerning the Xn and F1 interfaces with the following proposals:

Proposals concerning Xn:

Proposal 1: add third bit of Half-Duplex for the eRedcap Broadcast Information IE.

Proposals concerning F1:

Proposal 2: turn the following WA into agreement: the Rel-18 long eDRX information is signalled to DU.

The TP below for XnAP implements proposal 1. 
References

[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.
[2] RP-223544, Enhanced Support of Reduced Capability NR Devices
[3] R3-234535, eRedcap Offline, Summary of Discussions
Annex A : TP for TS 38.423
9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	This IE is ignored for NR operating bands for which uplink range of NREF is not defined in section 5.4.2.3 of TS 38.104 [24].
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	This IE is ignored for NR operating bands for which uplink range of NREF is not defined in section 5.4.2.3 of TS 38.104 [24].
	–
	

	>>>>CSI-RS Index
	M
	
	INTEGER (0..95)
	
	–
	

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



	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselectionRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in SIB1, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 

third bit = halfDuplex,

other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore

	eRedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselection-eRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which eRedCap UEs are allowed access, according to the setting of eRedCap barring indicators in SIB1, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 
third bit = halfDuplex,
other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore
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