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[bookmark: _Ref513464071]Introduction
RAN1 aspects of RAN2-led RedCap features were discussed in RAN1 #106-e and the following agreements/conclusions were made [1]:

	2. Definition of RedCap UE type
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 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

3. Early indication of RedCap UEs
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.

4. System information indication
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.

5. Necessary updates of UE capabilities and RRC parameters
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

7. LS to RAN2 informing RAN1 agreements
Agreement
· Send an LS to RAN2 informing RAN2-related agreements in AI8.6.2 in RAN1#106-e
· FFS details

Draft LS R1-2108615 is endorsed.
Final LS R1-2108631 is approved.




In addition, the following FFS remains from RAN1#105-e [2]:
	
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 prioritized



This contribution discusses remaining aspects concerning RAN1.
Identification of RedCap UEs
For identification of RedCap UEs, the following options can be considered:
· Option 1: During Msg1/MsgA transmission: 
· Option 2: During Msg3 transmission.
· Option 3: Post Msg4 acknowledgment: 
· e.g., during Msg5 transmission or part of UE capability reporting.
If the RedCap UE is identified early in the initial access procedure, its access can be restricted if necessary e.g. using RRC Connection Reject, or transmission can be optimized, e.g., to improve the downlink of Msg2, Msg4, and PDCCH during initial access. Therefore, early identification using Msg1/MsgA provides the most benefit. This can be achieved by partitioning the PRACH resources (preambles, time/frequency resources) between RedCap and non-RedCap UEs when the initial UL BWP is shared between those UEs. If a dedicated UL initial BWP is configured for RedCap UEs, then the PRACH resources can naturally be partitioned. 
It has been agreed that separate PRACH resource or PRACH preamble partition can be used for RedCap UE identification, and that this is configurable using RRC broadcast signalling. In the case that there is no separate PRACH resource or PRACH preamble partitioning configured for RedCap UEs, the RedCap UEs may use the PRACH resources configured for other types of devices as well. In this case, the gNB could identify the RedCap UEs either using Msg3 or from the UE capability signaling. 
Although in the previous RAN1 meeting it was agreed to be left for RAN2 to decide, there is an impact in RAN1. Used of a Msg3 indication for e.g., rejecting an RRC connection is a RAN2 matter, however the possibility to use a Msg3 indication for determining Msg3/4 resources and scheduling would be preferable from a RAN1 perspective in case the network configuration does not allow the possibility to indicate the UE capability in Msg1.
In the previous RAN2 meeting [3] the following was agreed:
	A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)



Nevertheless, even in the case that SA3 confirms no security problem, a solution for Msg3 identification is preferable, as discussed above.
Proposal 1: From RAN1 perspective, it is preferable that the UE can indicate RedCap capability using Msg3 in the case that there is no dedicated PRACH resource or preamble partition configured.

In addition, similar logic may apply to 2-step RACH, for which no agreement was made in the previous meeting. It should be possible for the network to configure dedicated (PRACH or PUSCH) resources or a preamble partition to identify RedCap UEs performing 2-step RACH, however the possibility for UE to indicate as part of MsgA should be possible even when this is not configured. Therefore, from a RAN1 perspective it would be preferable to allow indication using a dedicated resource, a preamble partition, or at least in the case that neither of these options are configured, an indication in the MsgA PUSCH part (i.e. RRC). Therefore, we propose to make a similar agreement for 2-step RACH as for 4-step RACH (omitting the obvious part regarding configuring in SIB)
Proposal 2: For 2-step RACH, 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
· separate PUSCH resource
· PRACH preamble partitioning

RAN2 made the following agreement in the previous meeting:
	2.	Solution for early identification for 2-step RACH will be specified.



Nevertheless, for completeness we propose:

Proposal 3: From RAN1 perspective, it is preferable that the UE can indicate RedCap capability in the PUSCH part of MsgA in the case that there is no dedicated PRACH or PUSCH resource, or preamble partition, configured.

Camping Restrictions
The WID objectives include the following [4].
	[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.


 
In the last RAN2 meeting, the above was confirmed to be signaled in system information [3]
	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



The purpose of the abovementioned barring indications is to prevent reduced capability devices from accessing the network. For example, to prevent the reduced performance of 1 Rx chain devices from impacting the overall cell performance these devices may be permanently barred. 
The use-case is certainly not the same as unified access barring (UAB), which may be updated relatively frequently under some circumstances due to a constantly changing congestion situation. The cell barring indications in SIB1 (or IFRI) are unlikely to be changed frequently, if ever, and therefore no mechanism to update quickly using DCI is necessary – the regular SI update procedure as specified in RAN2 is sufficient.
Since there is no use-case for introducing this enhancement, we propose to agree the following:
Proposal 4:  No barring indication in DCI scheduling SIB1 will be introduced.
Necessary updates of UE capabilities and RRC parameters Conclusion
In the previous meeting [1] it was agreed that the current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, and it is FFS whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs.
Currently it is not clear whether any L1 capabilities should be further restricted, some further study and discussion is indeed required. 
Proposal 5: RAN1 to discuss which, if any, L1 capabilities are not applicable to RedCap UEs.
Conclusion
This contribution has discussed several aspects of RAN2-led features for RedCap UEs. The following have been proposed:
Proposal 1: From RAN1 perspective, it is preferable that the UE can indicate RedCap capability using Msg3 in the case that there is no dedicated PRACH resource or preamble partition configured.
Proposal 2: For 2-step RACH, 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
· separate PUSCH resource
· PRACH preamble partitioning
Proposal 3: From RAN1 perspective, it is preferable that the UE can indicate RedCap capability in the PUSCH part of MsgA in the case that there is no dedicated PRACH or PUSCH resource, or preamble partition, configured.

Proposal 4:  No barring indication in DCI scheduling SIB1 will be introduced.
Proposal 5: RAN1 to discuss which, if any, L1 capabilities are not applicable to RedCap UEs.
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