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1. Introduction

In RAN1#106-e, the following working assumption and agreements were agreed [1]. 
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

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

In this contribution, the remaining RAN1 aspects for RAN2-led features for RedCap are discussed.
2. Discussion
2.1. Definition of RedCap UE type
During RAN1#106-e, the minimum set of reduced capabilities that one RedCap UE type shall support were discussed [2]. The following were agreed. 
· 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

For some companies, the above agreements is looked as a RedCap UE will have to support.. Consequently, it is consensus that maximum bandwidth supported by a RedCap UE is reduced to 20MHz for FR1 and 100MHz for FR2. It is the only  reduced capability mandatorily supported by RedCap UE in bandwidth per frequency range.
There is no consensus in last meeting which reduced capabilities other than maximum supported UE BW are included in the definition of RedCap UE type in Rel-17. It is flexible that all the other reduced capabilities are optionally supported. However, whether they are mandatory may depend on different consideration aspects, such as supported use cases, commercial strategy, marketing and so on. Different vendors and operators may have different views. The discussion can be continued during UE feature discussion, to draw a majority conclusion on the reduced capabilities to define a RedCap UE type, including mandatory and optional features.
Proposal 1: The mandatory and optional reduced capabilities of a RedCap UE type are defined based on UE feature discussion. 
However, we understand the RedCap UE type minimum set of reduced capabilities should also be needed for the earlier UE identification. The gNB should even know, or assume, specific capability in the earlier stage of access. When UE is into the initial access, it has to be provided with default timing for HARQ-ACK. Some of the default PUCCH resource sets take full slot. It is possible for zero gap between the PUCCH and previous DL transmission. It was also mentioned that the TA is not aligned in the Msg 1 transmission and would also have overlapped DL and UL in UE side. Also, other UL/DL channel conflict can be avoided based on the channel conflict rules. Then, gNB would be better to identify that RedCap UE as HD-FDD in the beginning of initial access. 
The HD-FDD can be naturally bundled into the RedCap UE type as minimum set of reduced capabilities. A HD-FDD or FD-FDD capability can be reported by UE in later stage independently.
Proposal 2: The HD-FDD capability of RedCap UE should be identifiable in the RedCap UE type by gNB during the initial access. 
For other set of capabilities, we would also prefer to set as minimum one and would be helpful for gNB scheduling in the earlier stage of initial access.
2.2. Measurement related issues by reduced number of Rx branches
In our previous contributions, the measurement related issues caused by reduced number of Rx branches are identified. They will have impacts on the RRC parameters configuration. This section discusses possible impacts on the measurement related RRC parameters configuration, and LS to RAN2 is proposed. 
In Rel-15, when UE initiates random access procedure, it will select an SSB whose RSRP is above rsrp-ThresholdSSB. The SSB thresholds are configured assuming a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports for respective frequency bands.
For the RedCap UEs, the minimum number of Rx branches supported is 1 for frequency bands where a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports. The antenna gain will be lost with reduced number of Rx branches. For RedCap UEs, the results of RSRP measurement on SSB will degrade compared to that of legacy NR UEs. If RedCap UEs reuse the same threshold as legacy NR UEs for SSB selection, it is possible that none of the measured SSB RSRP of RedCap UEs can satisfy the threshold. In this case, RedCap UEs may select the SSB with best SSB RSRP, which is up to UE implementation. Or the coverage of a cell is equivalently smaller for RedCap UEs. However, it is desired to follow the same mechanism as legacy NR UE for SSB selection, which allows gNB to configure a RSRP threshold specific for RedCap UEs for SSB selection, and PRACH resource determination. The RSRP threshold specific for RedCap UEs should be relaxed considering the reduced number of Rx branches.
Proposal 2: A relaxed RSRP thresholds is used for RedCap UEs to select SSB for performing random access. 

For other measurement related procedure, currently network configures measurement related thresholds for legacy UEs assuming they are equipped with a minimum of 2 or 4 Rx antenna ports for specific frequency bands. For RedCap UEs with reduced Rx branches number, minimum number Rx antenna ports is reduced to 1 for frequency bands where a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports. It is not feasible that RedCap UEs reuse the same threshold configured for legacy NR UEs for measurement related procedure, since RedCap UEs has lower Rx antenna gain for measurement. The behavior of RedCap UEs triggered by measurement results may not be optimized accordingly. The corresponding threshold specifically for RedCap UE should also be relaxed.
For RedCap UEs with reduced Rx branches number, it is proposed to configure measurement related thresholds specifically for RedCap UEs. The detailed parameters that should be separately configured for RedCap UEs can be identified further in RAN2. RAN1 can send a LS to inform RAN2 about this issue caused by reduced Rx branches number, which can trigger the corresponding discussion in RAN2.
Proposal 3: Other measurement related thresholds are configured specifically for RedCap UEs with reduced Rx branches number. 
Proposal 4: LS is sent to RAN2 to inform the observed measurement related issues by reduced number of Rx branches.
3. Conclusions
In this contribution, RAN2-led aspects related to RAN1 for RedCap UE are further discussed, and our views are provided.
Proposal 1: The mandatory and optional reduced capabilities of a RedCap UE type are defined based on UE feature discussion.
Proposal 2: The HD-FDD capability of RedCap UE should be identifiable in the RedCap UE type by gNB during the initial access. 
Proposal 2: A relaxed RSRP thresholds is used for RedCap UEs to select SSB for performing random access.

Proposal 3: Other measurement related thresholds are configured specifically for RedCap UEs with reduced Rx branches number. 
Proposal 4: LS is sent to RAN2 to inform the observed measurement related issues by reduced number of Rx branches.
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