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1. Introduction

In RAN1#102-e, other considerations for reduced UE capability, including access control and identification of RedCap UEs, were discussed. The following agreements were made [1]. 

Agreements:
· Further study the options for identification of RedCap UEs, including at least the following indication methods:

· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.

· Opt. 2: During Msg3 transmission. 
· Opt. 3: Post Msg4 acknowledgment. 
· E.g., during Msg5 transmission or part of UE capability reporting.

· Opt. 4: During MsgA transmission (subject to support of if 2-step RACH)

· Other options are not precluded.

· Note: This study intends to establish feasibility of, and pros and cons for the identified options from RAN1 perspective, without any intention of down-selection without guidance from RAN2.

In this contribution, these issues are further considered, and views are provided.
2. Discussion
2.1. Access control
In NR Rel-15, cell barring related information are indicated in MIB and SIB1. For cell barring for RedCap UEs, the following implicit and explicit indication methods were discussed [2].  
· Implicit or explicit indication (as may apply): 

· Alt. A: Via separate SSB and/or CORESET 0.
· Alt. B: Via indication in MIB.

· Alt. C: Via indication in DCI format scheduling SIB1.
· Alt. D: Via indication in SIB1.

For Alt.A, separate SSB and/or CORESET 0 for RedCap UEs may use initial DL BWP or a separate DL BWP. The initial DL BWP is responsible for SSB, CORESET for Type0 and even Type0A/1/2 PDCCH transmission. Beam sweeping further brings challenges to the resource comsumption of initial DL BWP. If the periodicity of SSB is shorter, the situation will be more severe. It is difficult to introduce separate SSB and/or CORESET 0 for RedCap UEs in initial DL BWP. 
For separate SSB and/or CORESET 0 in a separate DL BWP, we should study the need of supporitng a separate DL BWP for SIB and/or other common control (RAR, paging) transmissions to RedCap UEs. In our view, this method can well solve the issue of coexistence with regular/legacy UEs. However, separate SIB and/or SSB will have high system overhead. If RedCap UEs still need to receive legacy SIB, power consumption is another issue to consider. 
In our view, separate SSB and/or CORESET 0 for RedCap UEs is not preferred, regardless of using initial or separate DL BWP, considering the system overhead. 
Proposal 1: Separate SSB and CORESET 0 are not used for cell barring indication. 
Alt.B and Alt.D are used for regular NR UE in Rel-15. They can be reused as a unified access control mechanism for RedCap UEs. Alt.C has some impacts on DCI format 1_0 in RAN1. This can be further discussed in RAN2. From RAN1 perpective, Alt B and D have least standard impacts. 
Proposal 2: Leagacy Access Control  mechanism is reused for RedCap UE as much as possible. The details are discussed in RAN2. 

For the soft access control via PRACH resource and/or transmission configurations specific to RedCap UEs, it is mainly a RAN2 issue. We can wait for the outcome from RAN2 discussion. If the solution has RAN1 impacts, RAN1 can further study this issue.
2.2. Identification of RedCap UEs
During last meeting, the issue on identification of RedCap UEs was discussed. The following options for identification of RedCap UEs are for further study.

· Further study the options for identification of RedCap UEs, including at least the following indication methods:

· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.
· Opt. 2: During Msg3 transmission. 

· Opt. 3: During Msg5 transmission.
During initial random access procedure, the RedCap UE can receive the RAR and Msg4 within the initial DL BWP configured for normal NR UEs. For the case of 20MHz bandwidth capability in FR1 and 100MHz bandwidth capability in FR2, RedCap UE has no limitation on the SSB detection, system information acquisition and reception of RAR and Msg4. For the case of 50MHz bandwidth capability in FR2, RedCap UE has limitation on the SSB detection, system information acquisition and reception of RAR and Msg4, if the bandwidth of CORESET 0 is configured higher than 50MHz. RedCap UE has problem of SSB reception and system information acquisition. In this case, separate SSB and/or CORESET 0 in initial DL BWP or separate DL BWP. Then, RedCap UE has no limitation on the reception of RAR and Msg4. 

The RedCap UE can be identified by Msg1 or Msg3. The RedCap UE has reduced RX antenna number and lower antenna gain. If RedCap UE is identified by Msg1, gNB can schedule RAR and Msg4 for RedCap UEs with suitable MCS, which may improve their performance. However, separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning will reduce the utilization efficiency of PRACH resource. 
Observation: Identification of RedCap UEs by Msg1 will reduce the utilization efficiency of PRACH resource.

If RedCap UE is identified by Msg3, RAR transmission cannot be optimized for RedCap UE. The identification by Msg3 will have no impacts on PRACH resource configuration. Normal and RedCap UE can share the same PRACH resource, preamble and UL initial BWP. The PRACH resource can be used efficiently. On the other hand, based on the LLS evaluation result from companies, Msg2 and Msg4 PDSCH are not bottleneck channels for the coverage of RedCap UEs. Besides, it is not difficult to carry identification indication in Msg3. We slightly prefer Msg3 as indication method for identification RedCap UE.
Proposal 3: Msg1 or Msg3 can be used for the identification of RedCap UE. Msg3 is slightly preferred. 
3. Conclusions
In this contribution, consideration on the definition of device types with reduced capabilities is discussed. The following are observed and proposed.

Observation: Identification of RedCap UEs by Msg1 will reduce the utilization efficiency of PRACH resource.

Proposal 1: Separate SSB and CORESET 0 are not used for cell barring indication. 

Proposal 2: Leagacy Access Control  mechanism is reused for RedCap UE as much as possible. The details are discussed in RAN2. 

Proposal 3: Msg1 or Msg3 can be used for the identification of RedCap UE. Msg3 is slightly preferred. 
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