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1. 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] 
From the most recent RAN1#106-e meeting, the following agreements and conclusions
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.

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.
Agreement
· Send an LS to RAN2 informing RAN2-related agreements in AI8.6.2 in RAN1#106-e
· FFS details
Conclusion
· There is no consensus in RAN1 on whether to have the access barring indication in DCI scheduling SIB1, and RAN1 can come back if triggered by RAN2.
Agreement
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs
Above agreement to be incorporated into agreed draft LS R1-2108615
Agreement
·         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 reduced capabilities to RedCap UE type description
o    Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
o    Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
o    Supports either DL up to 64 QAM or up to 256 QAM for FR1
o    Does not support CA/DC
 Above agreement to be incorporated into agreed draft LS R1-2108615
Draft LS R1-2108615 is endorsed.

Final LS R1-2108631 is endorsed.

In this contribution, we discuss further some remaining details of the 4-step and 2-step RACH process, in addition to the definition of a RedCap device from the RAN1 perspective. 

2. Discussions
2.1   4-step Rach process Message 1 Early Indication
At the previous RAN1#106-e meeting, the below agreement was made.  

		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
· 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
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

As per the above agreement, PRACH preamble partitioning can be utilised for msg1 based early RedCap indication. 
At the RAN2#114-e meeting, RAN2 discussed a unified RACH preamble configuration for several new features introduced since R16 that are being developed to assume the option of dedicated PRACH preamble resources.  These features included,  two-step RACH, RedCap, small data transfer (SDT), slicing, and coverage enhancement.   
[bookmark: _Toc83707100]At the RAN2#115-e meeting, the agenda item,  “8.18	RACH indication and partitioning”, looking at a unified approach to PRACH resource handling across multiple new features, generated several new agreements, including:


3.	New feature and/or feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles 
4.          A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.
 
Given the ongoing RAN2 discussions regarding a unified RACH configuration principle, we propose further discussion of RedCap preamble partitioning be referred to RAN2.

[bookmark: _Hlk83762929]Proposal 1:        	Further discussion of PRACH preamble partitioning for RedCap is referred to the RAN2 discussion on a unified approach to RACH indication and partitioning.

2.2  2-Step RACH Process
At the RAN2#115-e meeting, it was decided to postpone the discussion on the 2-step RACH RedCap early identification until the conclusion of the 4-step RACH discussions.   For the 4-step RACH process, early msg-1 based RedCap indication can immediately help with both msg2 transmission and msg3 RAR settings.    For the 2-step RACH process the equivalent msg-A preamble part based early indication is far less useful to the network and UE.  The only scenario where Msg A PRACH preamble early RedCap indication may be useful, is when the MsgA PUSCH is not received/successfully decoded, then the gNB can send a fallback RAR.  However, even without this MsgA preamble based early indication, the RedCap UE would eventually fallback to the 4-step RACH process.    Given this limited corner case benefit of early RedCap identification via the Msg A preamble, we  propose that it is better to defer 2-step RACH early RedCap indication to RAN2 and the contents of the MsgA PUSCH-part, hence the following proposals.

Proposal 2:	For the 2-step RACH process, Msg-A PRACH preamble based early indication is not supported.

Proposal 3:	RAN1 defer to RAN2, the issue of 2-step RACH process Msg-A PUSCH based early indication. 

2.3  RAN1 Definition of a REDCAP device 
At the previous RAN1#106-e meeting, the following agreement was made regarding the definition of the RedCap device from the RAN1 perspective.  In this sub-section, we discuss the potential inclusion of the additional capabilities as part of the overall definition of a RedCap device.
Agreement
·         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 reduced capabilities to RedCap UE type description
o    Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
o    Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
o    Supports either DL up to 64 QAM or up to 256 QAM for FR1
o    Does not support CA/DC

We believe that RedCap definition should allow the Network to:
· Identify the key capability differences from non-RedCap UEs that allow the network to efficiently constrain, provision and schedule resources.
For the above reason, we support the 3 additional capabilities being included in the RedCap type definition, since:
· With no limitation on the number of RX/mimo layers, a network may have to provision RACH resources (until full UE capability reports have been exchanged) to assume the worst case 1 RX RedCap device, even though the only RedCap devices present all support 2, or even more, RX antennas, until and unless the UE capability report from a specific device to the network indicates that the device can support a maximum of two MIMO layers.
· HD-FDD is not currently supported by other non-RedCap devices and requires more scheduling consideration from the network if supported (e.g. to avoid RACH configurations where the ROs collides with SSBs). Therefore, the network assumes that a RedCap device is capable of only FD-FDD until and unless the UE capability report from a specific device to the network reports a HD-FDD capability to the network.
· 256 QAM support is currently a mandatory capability for FR1 pdsch (not FR2) for non-RedCap devices but is intended to be optional for RedCap devices. A network may assume that a RedCap device supports up to 64 QAM on the DL until and unless the device reports a 256 QAM capability to the network.

Proposal 4:	A RedCap UE type definition from the RAN1 point of view supports the following capability options:
· 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



3. Conclusion
In this contribution, we have discussed further some remaining details of the 4-step and 2-step RACH process, in addition to the definition of a RedCap device from the RAN1 perspective.  From those discussions, we have the following proposals:

Proposal 1:        	Further discussion of PRACH preamble partitioning for RedCap is referred to the RAN2 discussion on a unified approach to RACH indication and partitioning.
Proposal 2:	For the 2-step RACH process, Msg-A PRACH preamble based early indication is not supported.
Proposal 3:	RAN1 defer to RAN2, the issue of 2-step RACH process Msg-A PUSCH based early indication. 
Proposal 4:	A RedCap UE type definition from the RAN1 point of view supports the following capability options:
· 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
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