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Introduction
[bookmark: _Hlk525462591]In Rel-17 WI for reduced capability devices [1], there are the following objectives relating to the definition, identification and signaling for supporting RedCap devices –
· 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] 
In this contribution, we address provide our thoughts on outstanding issues from meeting RAN1#105e, including:
· By what means is msg1 early indication supported?
· Is there need for msg3 early indication?
· What information does early indication provide the network?
· Early thoughts on how the 2-step RACH can also support RedCap early indication
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973]Discussions
In RAN1#105-e, it was agreed as a working assumption (see below) that early indication of RedCap UEs was at least supported for the 4-step RACH using Msg1.
Working assumption:
· 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
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
· FFS the possibility of supporting Msg3 for the early indication 

In scenarios where the same initial access configuration (i.e. UL and DL BWPs) is shared by both RedCap and non-RedCap UEs, early indication of RedCap devices by msg1 could enable the network to more efficiently allocate resources during the initial access procedure.   Hence, we propose to confirm the working assumption.
[bookmark: _Hlk79059928]Proposal 1:		Confirm the working assumption, that for 4-step RACH, the early indication of RedCap UEs at least in Msg1, is supported.

Note, for this WA a solution for the first issue, enabling and disabling, has already agreed in RAN1#105-e that enabling/disabling of this Msg1 based early indication (if confirmed) is via SIB. 
Observation 1:		Per the RAN1#105-e agreement (subject to WA confirmation) early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB.
Another issue for the support of Msg1 early indication, is how Msg1 provides the RedCap indication.  Given that deployments can vary significantly, we propose supporting a range of options.   Where bandwidth is not limited and also in line with RAN1#105e WA copied below, it shall be possible to configure a separate initial UL BWP for RedCap UEs.   
Working assumption: 
Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.

[bookmark: _Hlk79060056]Proposal 2:		Confirm the RAN1#105e working assumption agreeing the option of a separate initial UL BWP for RedCap UEs.
[bookmark: _Hlk78964464]Proposal 3:		Support Msg1 early indication of RedCap UEs, via the higher layer configuration of an initial UL BWP dedicated to RedCap initial access.
In some deployments, BW to support a separate initial UL BWP specifically for RedCap, may not be possible or desirable.   In those scenarios, either or both PRACH preamble partitioning and separate RACH Occasion configurations, via higher layer configuration signalled in SIB, between RedCap and non-RedCap device could provide an alternative means Msg1 indication.
Proposal 4:		Support Msg1 early indication of RedCap UEs, via the higher layer configuration of PRACH preambles partitioned specifically for RedCap devices.
Proposal 5:	Support Msg1 early indication of RedCap UEs, via the higher layer configuration of RACH occasions dedicated to RedCap devices.
There are some scenarios where Msg1 early indication may not be possible due to a shortage of bandwidth, PRACH preambles and RACH occasions.   In those scenarios we support some means of RedCap indication via Msg3 transmission.  Note, we do not see the need for a combined Msg1 and Msg3 early indication solution.
[bookmark: _Hlk79060742]Proposal 6:		For scenarios where Msg1 early indication is not possible, Msg3 based early indication can be configured.	
Note:		Combined Msg1 and Msg3 early indication is not supported.

 



An outstanding issue from RAN1#105e captured as part of a working assumption (see below), is what does early indication of RedCap actually provide the network, the minimum set of capabilities to help the network refine the initial access (Option 2) or a more comprehensive set of capabilities (Option 4)?  
Working assumption:
· RedCap UE type is defined based on one of the following options
· Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.
· Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
· FFS: details of the set of reduced capabilities

We support further discussion of this working assumption, as we feel the three is not a clear understanding of what options 2 and 4 actually mean.

For example, with option 2, the current wording could be interpreted as suggesting that the network cannot assume a worst-case RedCap UE during initial access.  A more accurate rephrasing of option 2, would be to replace the "network needs to know" with "network could benefit from knowing"

Also, with a new further bandwidth reduced RedCap style device being considered for Release 18, we would like further discussion around the topic of possible forwards compatibility.  For example, should we be considering the possibility that a Release 18 further bandwidth reduced RedCap device could with some configurations, share initial RACH access resources with Release 17 RedCap devices up to the point where UE capability signalling is exchanged?

[bookmark: _Hlk79142852]Proposal 7:      RAN1 further discuss the working assumption, focussing on the clarification of what options 2 and 4 mean.
In RAN1#105e the following was agreement was made in support of 2-step RACH.
Agreement:
· 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
For RedCap early indication with 2-step RACH, we prefer that the same techniques adopted for 4-step RACH should be reused where possible.  We also support the option of a new indication method using MsgA PUSCH, as this would help save PRACH preamble or RACH occasion capacity. A new MsgA PUSCH based indication method, could potentially be based on the solution adopted for Msg 3 based early indication (assuming that is agreed).
Proposal 8:		Where possible, the techniques for msg1 and msg2 early indication for 4-step RACH, are adopted for 2-step RACH.
Proposal 9:		A new RedCap type indication can be configured in the MsgA PUSCH for the 2-step RACH.
Conclusions
In this contribution, we have discussed Higher Layer Support of Reduced Capability NR Devices from the RAN1 perspective, and have the following observations and proposals:
Observation 1:		Per the RAN1#105-e agreement (subject to WA confirmation) early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB.
Proposal 1:		Confirm the working assumption, that for 4-step RACH, support of the early indication of RedCap UEs at least in Msg1, is supported.
Proposal 2:		Confirm the RAN1#105e working assumption agreeing the option of a separate initial UL BWP for RedCap UEs.
Proposal 3:		Support Msg1 early indication of RedCap UEs, via the higher layer configuration of an initial UL BWP dedicated to RedCap initial access.
Proposal 4:		Support Msg1 early indication of RedCap UEs, via the higher layer configuration of PRACH preambles partitioned specifically for RedCap devices.
Proposal 5:		Support Msg1 early indication of RedCap UEs, via the higher layer configuration of RACH occasions dedicated to RedCap devices.
Proposal 6:		For scenarios where Msg1 early indication is not possible, Msg3 based early indication can be configured.	
Note:		Combined Msg1 and Msg3 early indication is not supported.

Proposal 7:      RAN1 further discuss the working assumption, focussing on the clarification of what options 2 and 4 mean.
Proposal 8:		Where possible, the techniques for msg1 and msg2 early indication for 4-step RACH, are adopted for 2-step RACH.
Proposal 9:		A new RedCap type indication can be configured in the MsgA PUSCH for the 2-step RACH.
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