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1. Introduction
In RAN2-112e it was agreed that the capabilities that are mandatory without capability signaling for legacy NR devices, for RedCap UEs these can be optional/mandatory with capability signaling. In this paper we discuss some of the basic mandatory without signaling capabilities that are not useful to be mandatory for RedCap UEs and propose some resolutions for these. 
2. Capabilities that are mandatory without capability signaling 
Table-1 below lists the Rel-15 basic capabilities that are mandatory for legacy NR devces without explicit capability signalling. While some of these capabilities are expected to be supported mandatorily if the UE actually supports the bigger feature/sub-feature (for eg., support of MR-DC), there are other capabilities that do not have any pre-requisites and all legacy NR devices are expected to support these without any qualification. 
We would like to focus on these, as for RedCap UEs, some of these (as highlighted) are not essential to be supported as is, and it helps with product development if RAN2 concludes on these earlier, before the rest of the capabilities are discussed.  
	Feature
	Sub-feature

	Basic EN-DC procedures
	1) MCG DRB with LTE/NR PDCP
2) SCG DRB with NR PDCP
3) SN addition, modification, and release via RRC connection reconfiguration
4) Joint processing on the combined RRC messages
5) Failure handling (including both MN and SN)

	DRB
	1) Maximum number of DRBs
2) Split DRB with one UL path 


	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment

	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN

	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard

	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization
9) Prioritized bit rate
10) Multiplexing
11) SR with single SR configuration
12) BSR
13) PHR
14) 8bits and 16bits L field

	Intra-NR measurements and reports
	1) Intra-frequency and inter-frequency measurements and reports
2) Event A-based measurement and measurement report

	Inter-NR measurement and reports while in LTE connected
	1) NR measurement and reports while in LTE connected
2) Event B1-based measurement and reports while in LTE connected

	QoS
	1) Flow-based QoS
2) Multiple flows to 1 DRB mapping


	HD format
	2) UL SDAP HD
3) SDAP End-marker

	Handover
	1) Intra-frequency HO


	System information acquisition
	1) Msg.1 based on-demand SI provisioning
2) Msg.3 based on-demand SI provisioning


Table -1: List of Rel-15 mandatory without capability signaling

3. Analysis
We capture in Table-2, the list of capabilities that we like to discuss and propose resolutions, while giving the reasoning within the table itself.
	Capability
	Analysis
	Proposal

	Maximum number of DRBs
	· Legacy NR devices are expected to support 16 DRBs. 
· Not all RedCap UEs need to support these many.
· RedCap does not support MR-DC
· Some RedCap devices like  surveillance might just need 1 or 2 DRBs.
	Proposal 1: The maximum number of DRBs supported is a mandatory with signaling capability and is provided as part of UE capability for RedCap devices. Range is FFS

	PDCP 18-bit SN
	With no support of higher throughput features (like CA or DC), with the current RTT times, there is no scenario where the receiver can run into ambiguity with PDCP SN of 12-bit. 18-bit SN can have higher HW requirements on low end UEs like RedCap.
	Proposal 2: The support of 18-bit SN for PDCP is optional with capability signalling for RedCap UEs.

	RLC AM with 18-bit SN
	With no support of higher throughput features (like CA or DC), with the current RTT times, there is no scenario where the receiver can run into ambiguity with RLC SN of 12-bit during the inflight time with single carrier. 18-bit RLC SN can have higher HW requirements on low end UEs like RedCap.
	Proposal 3: The support of 18-bit SN for RLC AM mode is optional with capability signalling for RedCap UEs.


Table -2: RedCap specific modifications
For ease of reading, we list below the proposals from the above table.
Proposal 1: The maximum number of DRBs supported is a mandatory with signaling capability and is provided as part of UE capability for RedCap devices. Range is FFS
Proposal 2: The support of 18-bit SN for PDCP is optional with capability signaling for RedCap UEs.
Proposal 3: The support of 18-bit SN for RLC AM mode is optional with capability signaling for RedCap UEs.
4. RRC message processing aspects of RedCap UEs
RedCap UEs are not only expected to have lower access stratum capabilities but can also have lower foot-print in area used and lower-cost also drives down the processing capability of the RedCap UEs. While UE processing aspects are delegated as UE internal implementations, the RRC processing delay the UE is expected to adhere to, is standardized.
Observation 2: RedCap UEs may have lower processing power driven out of reduced cost, and mostly operate on lower clock speeds and lower memory speeds. The RRC processing time taken by a RedCap UE for an RRC message (even without CA configuration) can be longer than what a legacy NR UE takes.
RAN2 should take this into account while specifying RRC processing delay times for RedCap UEs.
Proposal 4: RRC processing delay requirements for RedCap UEs can be different from legacy NR UEs. FFS on the actual values.    
5. Proposals 
Proposal 1: The maximum number of DRBs supported is a mandatory with signaling capability and is provided as part of UE capability for RedCap devices. Range is FFS
Proposal 2: The support of 18-bit SN for PDCP is optional with capability signaling for RedCap UEs.
Proposal 3: The support of 18-bit SN for RLC AM mode is optional with capability signaling for RedCap UEs.
Proposal 4: RRC processing delay requirements for RedCap UEs can be different from legacy NR UEs. FFS on the actual values.    
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