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Introduction

At this RAN3#124 meeting, RAN3 has received the following LS from RAN2 in [2]:

1. Overall Description:

In RAN2#125bis RAN2 have endorsed the attached CRs for (e)RedCap UEs with the description of the CRs as below: 

If a (e)RedCap UE is barred in a cell where (e)RedCap is enabled since (e)RedCap UEs with 1Rx branch or 2Rx branches or both are barred in the cell, network may allow those (e)RedCap UEs to consider the cell as acceptable cell for emergency calls if cell selection criteria is fulfilled and, if the (e)RedCap UE supports only half duplex FDD operation, HD-FDD operation is allowed in the cell.

The agreed RAN2 CRs also include the means for the cell to allow or not, the above operation via a SIB1 field. The CRs (R2-2402902, R2-2402903) when agreed, are considered to be implementable by Rel-17 UEs without any interoperability issue.

2. Actions:

To RAN3

ACTION: RAN2 respectfully asks RAN3 to take the above information into account and update RAN3 specifications if needed.
This paper investigates the corresponding changes for RAN3 specifications. 

Discussion
RAN3 received the LS in R3-243012 (R2-2403997) from RAN2 [2]. RAN2 agreed new SIB1 fields barringExempt-Redcap and barringExempt-eRedcap which allow 1 Rx or 2 Rx Redcap UEs (respectively eRedcap UEs) to make emergency calls in cells for which they are barred.

Similarly, such cells should be considered as acceptable candidate target cell for handovers for the neighbour gNB if the UE is involved in an emergency call.
Proposal 1: agree that if a neighbour cell is barred for 1 RX (or 2 RX) Redcap UEs but is broadcasting the barringExempt-RedCap set to “true” in SIB1 then this cell should not be excluded for handover of RedCap UE which has an emergency call.

The same change has been agreed by RAN2 for eRedCap UEs. 

Proposal 2: agree that if a neighbour cell is barred for 1 RX (or 2 RX) eRedcap UEs but is broadcasting the barringExempt-eRedCap set to “true” in SIB1 then this cell should not be excluded for handover of eRedCap UE which has an emergency call.

Proposal 1 and proposal 2 lead to XnAP signalling, similar to the SIB1 barring information which was added carried over Xn in the past.

Similarly, proposal 1 and proposal 2 have F1AP impact because to carry this information over XnAP the gNB-CU needs to first receive it from the gNB-DU.

There are several solutions to encode the above over XnAP or F1AP.
Option 1: Extend existing Redcap Broadcast Information and eRedcap Broadcast Information with new codepoints:

Option 1 is illustrated below, taking F1AP and RedCap as an example:

	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 [8].

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 [8].

First bit = 1Rx, second bit = 2Rx,
third bit = halfDuplex,
fourth bit = 1 Rx except emergency call,

fifth bit: 2 Rx except emergency call,
 other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore


Similar changes would apply for eRedcap Broadcast Information and also over XnAP.

Option 2: Add two new independent IEs for BarringExempt-Redcap and barringExempt-eRedCap:

	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 [8].

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 [8].

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 [8].

Each position in the bitmap indicates which eRedCap UEs are allowed access, according to the setting of the barring indicators in SIB1, see TS 38.331 [8].

First bit = 1Rx, 

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

	Barring Exemption RedCap 
	O
	
	ENUMERATED (true, …)
	If set to “true” the Redcap UE is allowed for handover in this cell even if barred according to the setting of the RedCap Broadcast Information.
	
	

	BarringExemption eRedCap
	O
	
	ENUMERATED (true, …)
	If set to “true” the eRedcap UE is allowed for handover in this cell even if barred according to the setting of the eRedCap Broadcast Information.
	
	


Option 3: Add one new IE for BarringExempt-Redcap and barringExempt-eRedCap with separate codepoints:

Because option 1 and option 2 are not really future-proof, another option is to similar to option 2 but using a bitstring with up to eight codepoints. Only two codepoints are used to signal respectively the BarringExempt-RedCap and the BarringExempt-eRedCap. This is shown below:
	Barring Exemption
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the BarringExempt IE is broadcast in SIB1 of the corresponding cell for some types of UEs, see TS 38.331 [8].

Each position in the bitmap indicates which UEs are barred according to the setting of the barring indicators in SIB1 but allowed for emergency calls under certain conditions as defined in TS 38.304 [24].  

First bit = Redcap UEs, 

second bit = eRedcap UEs,

other bits reserved for future use. Value '1' indicates 'barringExempt' set to “true”.
	YES
	ignore


Proposal 3: RAN3 to select between option1, option 2 or option 3.
Conclusion and Proposals
This paper has followed up on the received LS from RAN2 on supporting emergency calls for (e) Redcap UEs in barred cells and evaluated RAN3 impacts with following proposals:

Proposal 1: Agree that if a neighbour cell is barred for 1 RX (or 2 RX) Redcap UEs but is broadcasting the barringExempt-RedCap set to “true” in SIB1 then this cell should not be excluded for handover of RedCap UE which has an emergency call.

Proposal 2: Agree that if a neighbour cell is barred for 1 RX (or 2 RX) eRedcap UEs but is broadcasting the barringExempt-eRedCap set to “true” in SIB1 then this cell should not be excluded for handover of eRedCap UE which has an emergency call.

Proposal 3: RAN3 to select between option1, option 2 or option 3.

The F1AP and XnAP CRs corresponding to option 3 are presented in [3] and [4].

The reply LS to RAN2 is in [5]. 
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