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1 Introduction
In the previous RAN2#112-e, the following agreements were made for UE identification and access restrictions [1]:

Agreements:

1.
Whether it is needed to identify RedCap UEs during Msg3 from RAN2 perspective or not depends on the following two aspects:

-
Whether Msg4/5 special handing for RedCap UE is needed, pending RAN1

-
Whether there is a need to reject part of RedCap UEs in addition to cell barring and UAC mechanism
Agreements:

1. Include the possible options (msg1, msg3, msg5) in the TP without saying anything on RAN2 preferences on when identification is required
2. Do not send a LS on RedCap UE identification to RAN1 and wait for more RAN1 process

3. Postpone the LS to SA1 on UAC enhancement for RedCap UEs.

4. Postpone the discussion on the camping indicator for RedCap UEs to the WI phase.

5. Postpone the discussion on intraFreqReselection indicator for RedCap UEs to the WI phase.

In the previous RAN2#113-e, RAN2 analysed the pros and cons of Msg1/Msg3/Msg5 and in the last RAN1 meeting, the following agreement was captured [2]:
	Working assumption:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· The bandwidth and location of the initial DL BWP for RedCap UEs can be the same as the bandwidth and location of the MIB-configured initial DL BWP for non-RedCap UEs.
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.

· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).
Agreement:

· During initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e

· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.

· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.

· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.




And in the previous WID discussion, the objectives includes specifying functionality that would allow the operator to restrict the access of Redcap. This issue was also extensively discussed in RAN1 and several potential solutions were identified [3]. 
· 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.

· Other methods are not precluded.

It seems that the identification and UE access restrictions for Redcap devices have not progressed much during the previous meetings. In this contribution, we give some general principles on these issues.
2 Discussion
2.1 Discussion on Identification for Redcap devices
According to the pros and cons of Msg1/Msg3/Msg5 early indications, Msg1 can benefit the coverage recovery for Msg2 PDCCH/PDSCH or Msg3 PUSCH and PDCCH scheduling. While unfortunately the coverage recovery for DL is not included in the WID and the coverage recovery for Msg.3 PUSCH is discussed in CE project, introducing msg1 early indication for CE is not valid. On the other hand form the reduced UE bandwidth point of view, if the gNB is ignorant of UE’s bandwidth, it is possible that gNB schedule the Msg.3 /PUCCH out of Redcap’s bandwidth. Hence if a Redcap UE is not expected to operate beyond its maximum bandwidth, then msg1 early indication is still needed. A typical way to identify Redcap for instance is to assign separated RACH resources for Redcap devices from NR normal UEs. However, if a new Initial UL BWP will be deliberately for initial access for Redcap we will get the Redcap UE early indication for free. However, if the network restricts the initial UL BWP of legacy UE within Redcap’s bandwidth, there is no need for the early indication of Redcap devices via Msg1.And this will depend on RAN1 output.
It is desirable that all the Redcap UEs can have a unified initial access scheme if the network can schedule the UE based on the least capable Redcap UE. Therefore, as the first step during the initial access the Redcap devices can be identified by the network with the minimum set of Redcap UE capabilities, i.e., a set of capabilities in terms of the minimum bandwidth, minimum Rx (1Rx, 20M bandwidth)etc. And more complex Redcap UEs can be reported to the network afterwards. How a Redcap UE conveys to the network what it supports beyond this set of minimum capabilities can be consider to be conveyed by the current UE capability framework.
Proposal 1 Early indication of Redcap UE capabilities during the initial access by Msg1/Msg3/Msg5 depends more on RAN1 output.

2.2 Discussion on access restrictions for Redcap devices
Definitely, not all the network implement the Redcap functions based on practical requirements. Therefore, it suggests the gNB can indicates the reduced capability NR devices that it is allowed to access or not. And RAN2 has agreed that for RedCap UEs, an explicit or implicit indication in broadcast system information can be used to indicate whether a RedCap UE can camp on the cell or not. For implicit indication in broadcast system information, the feasibility needs more RAN1’s input, e.g., the initial UL BWP for non-Redcap UEs wider than the Redcap UE bandwidth means the Redcap UE is barred if a Redcap UE is not expected to operate in an initial UL BWP wider than its maximum bandwidth.
For explicit indication in system information, the legacy cellBarred and intraFreqReselection IE can be reused while for Redcap UEs, the new separate parameter should be introduced to facilitate the operators to restrict the access of Redcap UEs. RAN1 has several potential solutions on how to convey this. Putting an indication in MIB or DCI format scheduling SIB1 will be discussed in RAN1. If RAN1 confirms that the Redcap devices can get the indication from MIB, there is no RAN2 impact. However, to utilize the valuable spare bit in MIB seems not a promising way. If RAN1 decides to use the reserved bits in the scheduling DCI of SIB1, there would be some impact in RAN2’s system information update procedure while currently system information modification only applies to a change of BCCH mapped to BCH or DL-SCH not for BCCH mapped to DCI scheduling SIB. 
However, if RAN1 confirms that MIB or DCI format scheduling SIB1 are not feasible, then RAN2 need to handle it by using SIB1. Currently, there is 1 bit cellBarred in MIB, indicating whether the cell is barred or not. Such an overall barring indication offers the basic barring capability to a cell regardless the UE’s type or capability. Additional indication of cell status and special reservations for Redcap UEs can be put in SIB1 as we did in LTE. An example is the existing field “cellReservedForFutureUse” is to bar access from legacy UEs but allow for future use cases. Similarly for the RedCap scenario, a new “cellReservedForeMBB” can be added to bar access from RedCap UEs. In that case, a new explicit indication is defined to allow the access from RedCap UEs in SIB1. 
Whether we will have separate barring bits for a RedCap UE with 1 Rx branch or 2 Rx branches will be further discussed.
Proposal 2 RAN2 waits for RAN1’s output on providing indication of cell status to Redcap UE.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 3 Early indication of Redcap UE capabilities during the initial access by Msg1/Msg3/Msg5 depends more on RAN1 output.

Proposal 4 RAN2 waits for RAN1’s output on providing indication of cell status to Redcap UE. 
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