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1. Introduction
In RAN1#105，#106 and #106b e-meeting, some agreements about RAN1 aspects for RAN2-led features for RedCap have been achieved, as show in the following： 
	
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

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.

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 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  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
Conclusion
It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication


In this contribution, we further analyze the remaining issues and provide our views.
2. Discussion
· Selection of SSB and RACH occasion
For Redcap UEs with limited maximum bandwidth (20 MHz in FR1 and 100 MHz in FR2), if they are configured with 8-FDMed Rach occasions, the required BW is greater than the UE bandwidth. A RACH occasion associated with the best SSB can fall outside the UE bandwidth. 
During the initial access, it is beneficial if a gNB knows which beam is the strongest for UE receiving.  One SSB corresponds to one beam, therefore the SSB RSRP is used to determine which beam is strongest. Each SSB is associated with one or more Rach Occasions, and once a SSB is selected, the ROs that can be selected is determined. In NR specifications, a UE is provided a SSB RSRP threshold for selecting a proper SSB and the number of SSBs per RACH occasion by higher layer. 
Figure 1 shows how to select SSB and RO. It can be seen that the SSB RSRP threshold is the only factor in selecting the SSB. If more than one SSB’s RSRP are greater than the RSRP threshold, the SSB may be selected randomly among them. If more than one ROs associated with the selected SSB, select one associated RO randomly with equal probability; otherwise select the associated RO.


Figure 1 Steps for selecting SSB and RO procedure
According to the current mechanism, Redcap UE may select a RACH occasion that is out of its bandwidth, and the frequency retuning is required between step 2 and step 3. The UE may need to retune back to the original frequency after transmitting preamble. As we know, the frequency retuning requires transition time. This complicates the initial access procedure and spends more time, thus may increase access latency. Avoiding RO falling outside the Redcap UE bandwidth can be done through the configuration by gNB. However, it will causes inflexibility. 
For the current mechanism, the selection of SSB is based only on the SSB RSRP threshold, and UE may select an improper SSB (e.g. SSB3 in Figure 2a/2b) and the associated RO.  If the frequency position of the associated RO is also taken as a factor when selecting SSB, SSB3 will be excluded and SSB2 will be selected, and no other optimizations are need. Therefore, optimizing the selection of SSB (step 1) may be a feasible option.


Figure 2a One SSB per RO


Figure 2b Multi-SSB per RO
Observation 1：According to the current specification, UE may select an improper SSB-RO pair even with a proper SSB-RO pair.  
Proposal 1: Whether the associated RO is within the UE bandwidth is a consideration for SSB selection.
For one SSB is associated more than one RO, under the mechanism with random equal probability for selecting RO, UE also may select an improper RO(RO#8 in Figure 4) even with a proper RO (RO#7 in Figure 3).


Figure 3 Multi-RO per SSB
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Observation 2：According to the mechanism with random equal probability, UE may select an improper RO even with a proper RO.  
Proposal 2: Whether the associated RO is within the UE bandwidth is a consideration for RO selection.

3. Conclusion
In this contribution, the following proposals have been made:
Observation 1：According to the current specification, UE may select an improper SSB-RO pair even with a proper SSB-RO pair.  
Proposal 1: Whether the associated RO is within the UE bandwidth is a consideration for SSB selection.
Observation 2：According to the mechanism with random equal probability, UE may select an improper RO even with a proper RO.  
Proposal 2: Whether the associated RO is within the UE bandwidth is a consideration for RO selection.
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