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Introduction
In RAN1#105, the following agreements were reached
	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 
Agreement: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB

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
Conclusion:
· RAN1 postpones the discussion on constraining of reduced capabilities, and if deemed necessary, RAN1 can come back
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







Early RedCap identification and barring

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 
Regarding support of MSG3 early identification, we think it should be supported. Its benefit compared to MSG1 is its low overhead while it still does enable network to provide RedCap-specific configuration in MSG4. On the other hand, the benefit of MSG1 is that gNB may serve MSG2 and MSG3 in RedCap-specific way, e.g. to schedule MSG3 within separate Initial UL BWP and/or compensate for reduced number of receive antennas when scheduling MSG2/3 PDSCH/PUSCH with repetition. Obviously, as a consequence, UE would need to support both MSG1 and MSG3 early identification, which is a drawback when it comes to implementation.
Proposal-1: MSG3 early identification of RedCap UEs is supported in addition to MSG1 early identification.
· gNB configures only one of those for a cell
· Note: if gNB configures separate initial UL BWP and/or separate CORESET#0, network shall configure as well MSG1 early identification.
As pointed out already in RAN1#105. UL coverage enhancement AI has agreed the following 
	Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.

Working assumption: For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.



Above states that a mechanism of sharing PRACH within the preambles of the same RO has been already agreed for indication of MSG3 repetitions. Using the same mechanism for identification of RedCap UE would create unnecessary coupling between AIs, which is not desirable. Therefore, we prefer usage of separate ROs in time or frequency for RedCap early indeftification. Since separate initial UL BWP for RedCap UEs may or may not be configured, signaling design should support both options. Finally, if separate initial UL BWP is configured, it should be possible to reuse legacy RO configuration by shifting it in time of frequency, this significantly lowering overhead in SIB1, as pointed out in [1].
Proposal-2: For enabling MSG1 early identification of RedCap UEs, gNB configures separate RO that are non-overlapping with non-RedCap UE ROs in the initial UL BWP or separate initial UL BWP (if configured).
· Consider also reusing legacy RO configuration by configuring an RedCap-specific offset with respect to separate initial UL BWP. Details up to RAN2

RedCap UE type
In RAN#1, the following WA was agreed:
	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


Furthermore, RedCap WID states:
	· 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.


There are RAN reduced capabilities of a UE type that are already removed by plenary 
· carrier aggregation 
· dual connectivity 
· wider bandwidths.
This means that most of the features 6-x features are not applicable to RedCap UE based on plenary guidance already. Regrading Option 2 vs Option 4, for example support of CA is not necessary to be known during initial access, but is part of definition of UE type, as per plenary guidance above. Therefore, it seems that Option 2 is not compliant with current WID wording. 
Observation-1: Only Option 4 is compliant with WID
Proposal-3: Confirm WA assumption on RedCap UE type and down-select Option 4.
Regarding other capabilities to be reduced we suggest the following:
· Feature of supplemental uplink which requires support of secondary UL carrier and is therefore similar to carrier aggregation shall not be supported by RedCap UEs.
· CBG, being clearly an eMBB feature and thus not needed for RedCap UEs
· Less HARQ processes, up to 16 shall be mandatorily support by NR UEs. We believe that reduction to 8 processes could be sufficient for RedCap UEs. 
On the other hand, features mandatorily to be support by RedCap UE type could be those to overcome the overcome single Rx reduced capability and provide UL coverage enhancement.
· mandatory support of R16 dynamic repetitions for PDSCH with restriction of single TCI state, and R17 dynamic PUSCH and PUCCH repetitions agreed in CovEnh AI.

Proposal-4: For Redcap UE type there is, 
· reduced baseline capability FG5-1 to max 8 HARQ processes,
· no support of supplemental uplink and CBG and
· mandatory support of dynamic repetition for PDSCH, PUCCH and PUSCH. 
Conclusions 
We briefly discussed early identification and type of RedCap UEs and we have the following observation and proposal:
Proposal-1: MSG3 early identification of RedCap UEs is supported in addition to MSG1 early identification.
· gNB configures only one of those for a cell
· Note: if gNB configures separate initial UL BWP and/or separate CORESET#0, network shall configure as well MSG1 early identification.
Proposal-2: For enabling MSG1 early identification of RedCap UEs, gNB configures separate RO that are non-overlapping with non-RedCap UE ROs in the initial UL BWP or separate initial UL BWP (if configured).
· Consider also reusing legacy RO configuration by configuring an RedCap-specific offset with respect to separate initial UL BWP. Details up to RAN2
Observation-1: Only Option 4 is compliant with WID
Proposal-3: Confirm WA assumption on RedCap UE type and down-select Option 4.
Proposal-4: For Redcap UE type there is, 
· reduced baseline capability FG5-1 to max 8 HARQ processes,
· no support of supplemental uplink and CBG and
· mandatory support of dynamic repetition for PDSCH, PUCCH and PUSCH. 
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