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Introduction

The WID[1] is approved for Support of reduced capability NR devices. The main work of RAN3 involves eDRX impact, and the related objectives in WI are shown as below:
Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:

Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle

Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.

RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
In this contribution, we provide discussion on the eDRX support for RedCap. The corresponding  CR to TS38.413 for RedCap eDRX support is provided in [3].
Discussion
 RedCap eDRX support over NG 
For LTE/MTC and NB-IoT, the Paging eDRX information was introduced for the purpose of the RRC IDLE UE power saving , the MME will inform eNB the IDLE eDRX Information(cycle and PTW) over S1AP during the CN paging. In LTE Rel-16, for LTE-M/NB-IoT connected to 5GC, the 5GC may inform ng-eNB the IDLE eDRX Information over NGAP during the CN paging. Considering the value range of eDRX Cycle and unit of PTW in LTE-M and NB-IoT are different, so there are two independent IE over NGAP as below, e.g, Paging eDRX Information IE for MTC and NB-IoT Paging eDRX Information IE for NB-IoT.

9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore


For RedCap UE, the eDRX cycle and PTW of RedCap may also be different with MTC and NB-IoT, In order to support RedCap eDRX over NG, There are two options, one option is to reuse Paging eDRX Information IE for  and refine range/values(Adding the IE semantics description to interpret which range/values applied for LTE-M or NR Redcap); the other option is to introduce a separate RedCap Paging eDRX information IE  like separate NB-IoT Paging eDRX Information IE, the eDRX cycle and PTW of RRC_IDLE contained in RedCap Paging eDRX information IE. We propose to choose the last option.
Proposal 1 :   In order to support RedCap eDRX paging over NG, There are two options:

Option 1 : To reuse Paging eDRX Information IE  and refine range/values(Adding the IE semantics description to interpret which range/values applied for LTE-M or NR Redcap); 

Option 2 : To introduce a separate RedCap Paging eDRX information IE like NB-IoT, the eDRX cycle and PTW of RRC_IDLE contained in RedCap Paging eDRX information IE. 

We propose to choose the option2.
In last RAN2#114, it is agreed to extend the lower bound of eDRX cycle to 2.56 seconds (quarter HFN) for RedCap UEs.
Agreements via email - from offline 110:

Lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56 seconds. Inform SA2/CT1 and check if there is any concern.

Furthermore, in RedCap WID[1], there is‘Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s (1024 HFN)’. 

Proposal 2 :   To define upper\lower bound for eDRX cycle within RedCap Paging eDRX information IE is 1024HFN\quarter HFN  (The final decision depends on other WGs).

In addition, according to the current progress of RAN2, the length of the PTW of RedCap has not yet been determined. So the PTW length within RedCap Paging eDRX information IE is FFS. (we assume the PTW length for LTE-M can be reused)
Proposal 3 :   The PTW length within RedCap Paging eDRX information IE is FFS, and take the following as WA: the PTW length of  LTE-M can be reused.
In RAN2#113-bis, there are agreements as below: 
Agreements:

RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)

In RAN3 112 meeting, a LS[2] CC to RAN3 with the outcomes of RAN2 on eDRX:
	RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)

RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).

eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC.


RAN2 has agreed that RAN node decides and configures RedCap eDRX for RRC_INACTIVE, the eDRX cycle/PTW for  RRC_IDLE and RRC_INACTIVE can be different . In order to avoid the mismatch eDRX configurations for RRC_IDLE / RRC_INACTIVE, Some coordination between CN and RAN maybe needed. Based on the TS38.413, UE specific DRX and IDLE eDRX information can be included in Core Network Assistance Information for RRC INACTIVE IE, and such IE can always be delivered to the anchor RAN node (be included in any of the following messages: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE).

Since RAN2 assumes  that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC), We propose to introduce RedCap Paging eDRX information IE into Core Network Assistance Information for RRC INACTIVE IE for RAN to decide inactive eDRX.

Proposal 4 :  To introduce RedCap Paging eDRX information IE into Core Network Assistance Information for RRC INACTIVE IE for RedCap eDRX coordination between CN and RAN.

Proposal 5: The corresponding  CR of TS38.413 for proposal 1-4 is provided in [3].
Furthermore, there may be some other enhancements of RedCap eDRX coordination between CN and RAN, for example, the RAN node shall decide and configure RedCap eDRX for RRC_INACTIVE, and then informs CN the configured eDRX parameters of RRC_INACTIVE, and CN can use such information to optimize NAS message retransmission; or CN provides addition information in Core Network Assistance Information for RRC INACTIVE IE, e,g allowed Maximum/ minimum INACTIVE eDRX cycle for RAN. RAN3 can wait for the further progress of RAN2.
Proposal 6 :  For other enhancements of RedCap eDRX coordination between CN and RAN, RAN3 can wait for the further progress of RAN2.
 RedCap eDRX support over XN/F1 
In LTE Rel-16, for LTE-M connected to 5GC, RRC_INACTIVE is supported. At the latest RAN3#112-e meeting, In order to support RAN Node to determine the DRX cycle for LTE-M UE in RRC_INACTIVE,the independent UE Specific DRX and Paging eDRX Information IEs are added in the RAN PAGING message of XnAP specification, and the existing Paging DRX IE in the RAN PAGING is interpreted as the RAN Paging cycle.

In the latest RAN2#114-e meeting, there is agreement on paging eDRX  as below:
Agreements online:

Continue in the next meeting the discussion on how UE is expected to monitor RAN and CN PTW, e.g. whether UE in RRC_INACTIVE monitors for only RAN PTW or both CN and RAN PTW when they overlap

Since the UE monitoring paging behavior is not yet determined by RAN2, it is possible that some of the inactive and idle edRX parameters are useless for inactive UEs paging, so these useless parameters may be not needed for RAN paging.  RAN3 can wait for the further progress of RAN2, and then consider how to support RedCap eDRX paging over XN. Considering CU/DU architecture, the CU shall provide eDRX related information to DU to support paging RedCap UE over F1, But for the same reason, we can wait the further progress of RAN2.
Proposal 7 : The behavior of UE monitoring paging is not yet determined by RAN2, RAN3 can wait for the further progress of RAN2, and then consider how to support RedCap eDRX paging over XN/F1.

Conclusion
Proposal 1 :   In order to support RedCap eDRX paging over NG, There are two options:

Option 1 : To reuse Paging eDRX Information IE  and refine range/values(Adding the IE semantics description to interpret which range/values applied for LTE-M or NR Redcap); 

Option 2 : To introduce a separate RedCap Paging eDRX information IE like NB-IoT, the eDRX cycle and PTW of RRC_IDLE contained in RedCap Paging eDRX information IE. 

We propose to choose the option2.
Proposal 2 :   To define upper\lower bound for eDRX cycle within RedCap Paging eDRX information IE is 1024HFN\quarter HFN  (The final decision depends on other WGs).

Proposal 3 :   The PTW length within RedCap Paging eDRX information IE is FFS, and take the following as WA: the PTW length of  LTE-M can be reused.
Proposal 4 :  To introduce RedCap Paging eDRX information IE into Core Network Assistance Information for RRC INACTIVE IE for RedCap eDRX coordination between CN and RAN.

Proposal 5: The corresponding  CR of TS38.413 for proposal 1-4 is provided in [3].
Proposal 6 :  For other enhancements of RedCap eDRX coordination between CN and RAN, RAN3 can wait for the further progress of RAN2.
Proposal 7 : The behavior of UE monitoring paging is not yet determined by RAN2, RAN3 can wait for the further progress of RAN2, and then consider how to support RedCap eDRX paging over XN/F1.
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