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1	Introduction
This work plan concerns the work item (WI) on the support of reduced capability (RedCap) NR devices for use cases such as industrial wireless sensors, video surveillance, and wearables [1].
The WI and RAN1 part of the work was started in RAN#90e. The WI objectives were updated by RAN#91e in [1] to consider the outcome of the RAN2 part of the RedCap study item [2]. RAN#91e also sent an LS to SA1 and CT1 regarding the applicability and differentiation of UAC for RedCap and non-RedCap UEs in [3].
The current objectives in the WID are [1] (highlight added to indicate RAN2 scope):
	This WI has the following objectives: 
· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 
· Specify necessary updates of UE capabilities (38.306) and RRC parameters (38.331). [RAN2]
· 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.
· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell. 
· Specify RAN4 core requirements for the above.



This contribution presents a work plan for the WI phase in RAN2 for discussion and endorsement by RAN2. Furthermore, an overall WI work plan is presented in [4].
[bookmark: _Ref178064866]2	Discussion
Table 1 presents the RAN#91e endorsed RAN2 TU plan for the RedCap WI [5]. 
[bookmark: _Ref68089274]Table 1. RAN#91e endorsed RAN2 TU plan for the RedCap WI [5].
	Meetings / dates
	RAN2#113bis
21Q2
	RAN2#114
21Q2
	RAN2#115
21Q3
	RAN2#116
21Q4
	RAN2#116bis
22Q1
	RAN2#117
22Q1
	Stage-3 freeze

	RAN2
	0.5 TU
	1 TU
	1 TU
	1 TU 
	1 TU 
	1 TU
	



Table 2 presents a proposed RAN2 work plan for the RedCap WI for the RAN2-led objectives. According to the WID, RAN2 should continue the study of the RRM relaxation criteria until RAN#92e, therefore these discussions should be given high priority during RAN2#113bis-e and RAN2#114e. Additionally, for eDRX the feasibility needs to be checked with other WGs, therefore the suggestion is to start those discussions immediately in RAN2#113bis-e with the intention to progress the discussions to the point to be able to send an LS to the relevant WGs. The eDRX and RRM topics are the only ones suggested to be discussed during RAN2#113bis-e (also according to the latest pre-meeting agenda). 
The discussion for the rest of the objectives can be started in RAN2#114e. Depending on the progress of eDRX discussions it could be reasonable to wait until reply LS assuming an LSout is sent from RAN2#113bis-e.  
Stage 2 details should be concluded during Q3 and gradually move towards stage-3 details during Q4/2021 and finalization of the objectives during Q1/2022. Running CRs to capture the agreements are planned to be kicked-off during Q3.
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[bookmark: _Ref68089280]Table 2. Proposed RAN2 work plan for the RedCap WI.
	
	RAN2#113bis
	RAN2#114
	RAN2#115
	RAN2#116
	RAN2#116bis
	RAN2#117

	Definition of UE type including capabilities for identifying and constraining RedCap UEs
	-
	Start discussion on capabilities and RedCap type definition
	Continue discussion, start capturing stage-2 details in running CRs

	Finalize stage-2 aspects and start discussing stage-3 details
	Continue discussing stage-3 details and CRs
	Finalization of stage-3 details and CRs

	Functionality that will enable RedCap UEs to be explicitly identifiable
	-
	Start discussion on early indication in Msg1/Msg3/MsgA
	
	
	
	

	System information indication /Access control mechanisms
	-
	Start discussion on stage-2 details of SI indication
	
	
	
	

	Necessary updates to UE capabilities in TS 38.306 and TS 38.331
	-
	-
	-
	
	
	

	eDRX enhancements
	Discuss and decide on details on LS to SA2/CT1 
	(Depending on the progress in RAN2#113bis, e.g. related to LS exchange) 
	Continue discussion, start capturing stage-2 details in running CRs
	
	
	

	RRM relaxation for neighboring cells 
	Further analysis and down-scoping of the solutions and/or applicable RRC states 
	Finalize down-selection of the solutions and/or applicable RRC states for RAN#92.
	Discuss and capture details of stage-2 aspects of the down-selected mechanisms
	
	
	




3	Summary
We have the following proposal: 
Endorse the presented RAN2 work plan for the RedCap WI.
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