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1 Introduction
In RAN3#114e meeting, the following agreements were achieved:
	Agree to introduce Paging eDRX Information IE into NGAP Paging message with only one new idle eDRX Cycle IE.  

WA: this IE is for NR and not only Redcap (take NR and add editor’s note in BL CR).

Agree to add the same Paging eDRX Information IE with the same one new idle eDRX Cycle IE in the NGAP Core Network Assistance Information IE. 

Agree to add a new Redcap Indicator IE into the NGAP Initial UE Message message.

Agree to add NR Redcap Indicator to the F1 Initial UL Message Transfer. 

Agree to add a Paging eDRX Information IE with one new eDRX cycle into XnAP Paging message.


Meanwhile, the following open issues are list for further discussion. 

	· Whether to add an additional Inactive eDRX Cycle over XnAP Paging

· Whether to introduce separate IEs or one common IE for Paging eDRX Cycle over F1AP

· Whether to add barring information from CU to DU 


 In this contribution, we will address the major open issues for RedCap. 
2 Discussions
- Issue 1: Inactive eDRX over XnAP 

RAN2 reached the following agreement:

1. Introduce an additional new IE for INACTIVE eDRX to contain all values of INACTIVE eDRX cycles (also include values >10.24, if agreed in future).
In addition, the new IE would be more future-proof. Thus, we propose
Proposal 1: a new IE for INACTIVE eDRX is introduced over XnAP. 
-Issue 2: Applicability of new NR Paging eDRX IE
In last meeting, the NG BL CR has the following editor note:

Editor’s Note: confirm whether the new NR Paging eDRX Information is specific Redcap or generalized NR.
RAN2 agreement

1. eDRX feature can be supported by non RedCap UEs.

2. eDRX support is optional for the RedCap UE.

Thus, the new NR Paging eDRX is not just applicable for RedCap UE. 

Proposal 2: the new NR Paging eDRX Information is generalized NR. 

Issue 3: Page DRX over F1

RAN2 reached the following agreements:

1. For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, FFS which option below is adopted for paging monitoring:


Option 1: T is determined by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle.


Option 2: T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.

2. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, FFS which option below is adopted for paging monitoring:


Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle.


Option 2: T is determined by RAN paging cycle.

It can be observed that the paging is determined by the shortest cycle among different cycles. Over F1 interface, the gNB-DU does not differentiate idle and inactive. Thus, there is no need to define different cycles for IDLE and INACTIVE. In particular, the gNB-CU can calculate the shortest cycle and send it to the gNB-DU. Since the Page DRX for RedCap is different from legacy case, it is better to define a new IE over F1 to transmit the Paging DRX, and the details needs wait for RAN2 progress. 

Proposal 3:  a new Page DRX is introduced over F1 without differentiating IDLE and INACTIVE. 
Issue 4: rename the existing Paging eDRX Information into E-UTRA Paging eDRX Information

In last meeting, some companies raised to rename the existing Paging eDRX Information. Since we define the new IE as NR Paging eDRX Information, it seems to be unnecessary to change the name of existing IE. 
Proposal 4: it is unnecessary to rename the existing Paging eDRX Information into E-UTRA Paging eDRX Information.
Issue 5: CU bar RedCap 
 Till now, the following RAN2 agreements are reached for RedCap UE barring:
1. SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS

2. The cell barring for RedCap UE is per cell (not per PLMN).

3. Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.

4. RedCap UE applies the existing cellBarred field in MIB

It can be observed that the RedCap UE barring is differentiated for 1 Rx branch and 2 Rx branches. Since those baring information is transmitted via the SIB1, it is natural that those barring information is configured to the gNB-DU via OAM. However, after OAM configuration, the cell accessing for the RedCap UE may be changed due to some cases where the OAM cannot determine, e.g., gNB-CU is overloaded so that the RedCap UE cannot be allowed to access, the gNB-CU establishes NG interface with AMF without support of RedCap. To tackle those cases, the gNB-CU should be able to bar RedCap UEs. Thus, we can see the benefit to allow the RedCap UE bar via gNB-CU. In the past, we have the similar design for Rel-15 (e.g., gNB-CU can set to bar the access to a cell in case of, e.g., NG interface is not set up, gNB-CU can set to bar the access to a cell for an IAB node). Moreover, such bar operation should differentiate 1 Rx branch and 2 Rx branches as well. 
Proposal 5: gNB-CU is allowed to bar the RedCap UE by differentiating 1RX branch, and 2Rx branches. 
3 Conclusions
In this contribution, we discuss open issues for RedCap, and have the following proposals:
Proposal 1: a new IE for INACTIVE eDRX is introduced over XnAP. 
Proposal 2: the new NR Paging eDRX Information is generalized NR. 

Proposal 3:  a new Page DRX is introduced over F1 without differentiating IDLE and INACTIVE. 
Proposal 4: it is unnecessary to rename the existing Paging eDRX Information into E-UTRA Paging eDRX Information.
Proposal 5: gNB-CU is allowed to bar the RedCap UE by differentiating 1RX branch, and 2Rx branches. 

In addition, the corresponding stage-3 TP is given below. 
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------------------------------------------------Start Change -----------------------------------------------------
8.2.5
gNB-CU Configuration Update 

8.2.5.1
General

The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation

The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

......<non-related part omitted>......
If the GNB-CU CONFIGURATION UPDATE message contains the Uplink BH Non-UP Traffic Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic. 
If the IAB Barred IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, consider it as an indication of whether the cell allows IAB-node access or not.
If the BAP Address IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, store the received BAP address and use it as specified in TS 38.340 [30].
If the RedCap UE Barred IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, consider it as an indication of whether the cell allows a type of RedCap UE access or not.
------------------------------------------------Next Change --------------------------------------------------
8.7
Paging procedures
8.7.1
Paging 
8.7.1.1
General
The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.

8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.

The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the final paging cycle for the UE.

The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].

At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.

The Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
If the NR Paging eDRX Information IE is included in the PAGING message, the gNB-DU, if supported, use it according to TS38.304 [24].

8.7.1.3
Abnormal Conditions

Not applicable.

------------------------------------------------Next Change --------------------------------------------------
· 9.2.1.10
GNB-CU CONFIGURATION UPDATE

This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.

NOTE:
If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.


	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	>>IAB Barred
	O
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	>>RedCap UE Barred
	O
	
	ENUMERATED (1x barred, 2x barred, both,...)
	This IE indicates the barred RedCap UE, where 1x barred indicates to bar 1x RedCap branch, 2x barred indicates to bar 2x RedCap branch, and both indicates to bar both 1x and 2x RedCap branch
	YES
	ignore

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Identifier IE contained in the ECGI as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum numbers of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


------------------------------------------------Next Change --------------------------------------------------
9.2.6
Paging messages

9.2.6.1
PAGING

This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.

Direction: gNB-CU ( gNB-DU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.x
	FFS
	YES
	ignore


	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 


------------------------------------------------Next Change --------------------------------------------------
9.3.1.x
NR Paging eDRX Information 
This IE indicates the NR Paging eDRX as defined in TS 38.304 [24].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 38.304 [12]. Unit: [number of hyperframes].


