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Introduction
In RAN#92e meeting, Rel-17 work item on support of reduced capability NR devices [1] has the following objectives to specify definition of one RedCap UE type, early indication of RedCap UE, and system information indication on access restriction. 
	· 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]
· 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]



In this contribution, we discuss some views on the RAN1 related aspects.
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Early indication for RedCap
Support of 2-step RACH for RedCap UEs has been agreed in RAN1-105-e. Details of how to specify early indication in MsgA is FFS. Meanwhile, RAN2 also agreed to further specify solution for early indication for 2-step RACH in RAN2-115-e. Relevant agreements were as below.  
	RAN1 105 e-meeting
Agreements:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised
RAN1 106 e-meeting
Agreement
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.
RAN2 115 e-meeting
Agreements:
1.	Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
2.	Solution for early identification for 2-step RACH will be specified.
3.	Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
4.	Specify a RedCap specific IFRI in SIB1.
Agreements online:
1.	A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)
Agreements:
1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude




Furthermore, according to the ongoing RAN2 discussion on RedCap topic in RAN2 #116-e meeting, the support of early indication of RedCap UEs in Msg A PUSCH seems to be agreeable. And RAN2 also proposes that it is up to RAN1 on the need of early indication of RedCap UEs in MsgA PRACH. On the other hand, in last RAN1#106bis-e meeting, one FL proposal as below was made regarding whether to support the early indication of RedCap UEs in MsgA PRACH.
	FL2 High Priority Proposal 1-2:
· Alt.1: For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Alt.2: Early indication of RedCap UEs in MsgA PRACH is NOT supported. 
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.



In last RAN1#106bis meeting, companies’ views diverge on whether to support early indication in MsgA preamble. Given both MsgA PRACH and MsgA PUSCH are transmitted before RAR, some views are that early indication in MsgA PUSCH is sufficient for 2-step RACH if RedCap UEs always use dedicated LCID for early indication and there seems no need to simultaneously enable early indication in both MsgA PRACH and MsgA PUSCH. However, although the early indication in MsgA PUSCH can help network to identify a RedCap UE in most situations, there are still some situations, where early indication in MsgA PRACH is required, such as UEs may transmit a PRACH preamble even if the PRACH preamble is not mapped to a valid PUSCH occasion, or the network fails to decode the MsgA PUSCH. Moreover, for RedCap UEs configured with separate initial UL BWP, separate MsgA PRACH resource/preambles in the separate initial UL BWP for RedCap UEs should be naturally considered as a kind of early indication of RedCap UEs in MsgA PRACH. Therefore, regardless of whether the early indication in MsgA PUSCH is mandatorily supported or not, early indication of RedCap UEs in MsgA PRACH is still helpful in these situations for base station to identify the RedCap UE before the RAR is transmitted. 
Another concern from supporting early indication in MsgA PRACH lies in the PRACH resource/preamble fragmentation issue. However, it can be up to network to whether enable or disable the early indication in MsgA PRACH according to real deployments. Moreover, common RACH partitioning is discussed for several Rel-17 features including RedCap to enable early identification of these features on the network side. For RedCap UEs supporting other Rel-17 features, PRACH preamble/resource partition applying to the feature combination may not increase more PRACH resource/preamble fragmentation issue. Instead of always disabling RedCap feature in a featurecombinationIndication signalling for 2 step RACH, a common signalling framework for 4 step and 2 step RACH is more desirable. Therefore, we propose: 
Proposal 1:
· For 2-step RACH, support the early indication of RedCap UEs in MsgA PRACH part.
· The early indication in MsgA PRACH part can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning.

Conclusion
In this contribution, we have discussed RAN1 aspects for RAN2-led features for RedCap and have the following proposal on early indication of RedCap UEs for 2-step RACH.
Proposal 1:
· For 2-step RACH, support the early indication of RedCap UEs in MsgA PRACH part.
· The early indication in MsgA PRACH part can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning.
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