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1 Introduction
The following RAN2-led features for Redcap was included in [1]:
	· 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.
· [bookmark: _Hlk71104865]Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and MsgA 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 RAN1 106 e-meeting, the following was agreed for early indication of Redcap device by Msg-1 for 4-step RACH: 
	Agreements:
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.

Conclusion
Whether there is RA-RNTI overlapping issue and how to address RA-RNTI overlapping issue in the early indication of RedCap UEs in Msg1 in Rel-17 is up to RAN2



  
In this contribution, we provide our views on the remaining issues including whether and how to support early indication in 2-step RACH and definition of Redcap device type. 
2. Discussions
2.1	Early indication in MsgA for 2-step RACH
In RAN1 105 e-meeting, the following was agreed to support 2-step RACH as optional feature for Redcap UEs [2]: 
	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


Compared to 4-step RACH, the 2-step RACH procedure reduces the latency by having a single round trip cycle between gNB and UE. The 2-step RACH consists of MsgA and MsgB, where a MsgA combines the preamble and Msg3 in 4-step RACH and a MsgB is a compound of Msg2 and Msg4 in a 4-step RACH procedure. 
During the RAN1 106 bis-e meeting, there was a heated debate regarding the need of early indication of Redcap UE by means of MsgA PRACH since MsgA is a compound of ‘back-to-back’ preamble and PUSCH transmission. One potential use case identified in discussion is for coverage recovery of MsgB PDSCH that carries fallback RAR when MsgA preamble is detected but MsgA PUSCH is not decoded correctly or even is not transmitted by the UE. In addition, our assessment is that support of early indication by MsgA preamble does not cause additional complexity at UE side and provides useful flexibility for network if 2-step RACH procedure is enabled. Similar as 4-step RACH, the early indication in MsgA preamble should be configurable, which allows for the desirable flexibility for gNB to choose early indication through either MsgA preamble or MsgA PUSCH. 
We therefore propose the following: 
[bookmark: _Toc84024427]For 2-step RACH, support the early indication of RedCap UEs in MsgA preamble and MsgA PUSCH:
· [bookmark: _Toc84024428]The early indication in MsgA preamble can be configured to be enabled/disabled via SIB
· [bookmark: _Toc84024429]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)
· [bookmark: _Toc84024430]Separate PRACH resource
· [bookmark: _Toc84024431]PRACH preamble partitioning
· [bookmark: _Toc84024432]How to support early indication of RedCap UEs in MsgA PUSCH is up to RAN2.

2.2	Definition of RedCap UE type
The WID limits that only one RedCap UE type should be specified [1]. In addition, the following was agreed in RAN1 106-e meeting for the definition of Redcap UE type [3]: 
	Agreements:
· A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
· Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC



In our view, Redcap UE type definition should include a minimum set of components, which are essential to differentiate them from legacy Rel-15 and Rel-16 and correspondingly serve as filter for network to identify the Redcap devices. With these considerations in mind and one Redcap UE type guideline, our view is that maximum supported bandwidth for Redcap is sufficient to define the Redcap UE type. Note that other advanced UE capabilities to fulfil higher requirements (e.g., 150Mbps peak data rate for wearable and number of Rx branches) can still be reported in RRC_CONNECTED phase by using the existing Rel-15/Rel-16 UE capability framework besides these minimized UE capabilities signaled by Redcap UE type. Similarly, the other cost reduction features can also be reported by UE capability, instead of part of Redcap devices type definition, which include reduced DL/UL modulation as well as the Half-duplex FDD function.  
[bookmark: _Toc84024295]Proposal 2: One Redcap UE type is defined by including the reduced bandwidth only for Redcap earlier identification.

3. Conclusion 
In this contribution, we have presented our views on the support of early identification in two-step RACH procedure for Redcap UEs and definition of Redcap device type. Based on the discussions, we proposed the following: 
1. For 2-step RACH, support the early indication of RedCap UEs in MsgA preamble and MsgA PUSCH:
· The early indication in MsgA preamble 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 PRACH resource
· PRACH preamble partitioning
· How to support early indication of RedCap UEs in MsgA PUSCH is up to RAN2.
Proposal 2: One Redcap UE type is defined by including the reduced bandwidth only for Redcap earlier identification.
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