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1 Introduction
In the previous RAN2#114-e, the following agreements were made for UE identification and access restrictions [1]:

Agreements:

1. SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS

2. The cell barring for RedCap UE is per cell (not per PLMN).

3. RedCap UE supports the Intra Frequency Reselection Indicator.

4. Either Msg1 and/or Msg3 early identification will be supported
5. There is no need to support Rx branches specific early identification from RAN2 perceptive (final decision up to RAN1).

In the previous RAN1#105-e, RAN1 had the following agreement as captured [2]:
	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
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



It seems that there are some FFS on the identification and UE access restrictions for Redcap devices. In this contribution, we give some views on these issues.
2 Discussion
2.1 Discussion on Identification for Redcap devices
According to RAN1, Msg1 can be beneficial from the reduced UE bandwidth point of view. If the gNB is ignorant of UE’s bandwidth, it is possible that gNB schedules 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 needed. 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. That is the reason that RAN1 captured that the network should enable/disable the early indication.

For the case that early indication is needed, RAN1 is still discussing how to enable it. There are some possible ways. A typical way to identify Redcap for instance is to assign separated RACH resources, e.g., separate PRACH resource or PRACH preamble partitioning 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. So early indication of Redcap UEs during the initial access by Msg1 really depends more on RAN1 output.

As mentioned above, another option is to support early identification by using Msg3. However, once early identification is supported using Msg1, we think there is no need to spend time getting both to work. People may want to support early identification by using both Msg1 and Msg3 in case msg3 can be used to indicate the 1RX or 2RX. However, the benefit is marginal even if scheduling optimization is adopted based on different Rx numbers. That is the reason that RAN2 confirms in last meeting that there is no need to support Rx branches specific early identification. Furthermore, specifying Msg3 needs a lot of efforts in RAN2. According to the enhancement of Msg3 as captured in TR 38.875, except for the option of using the spare bit of Msg3, the other options are likely to introduce additional spec efforts, e.g., introduction of new larger RRC message (e.g. on CCCH1)or new MAC control element or LCID. 
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 depends more on RAN1 output.

Proposal 2 If early indication of Redcap UE capabilities during the initial access by Msg1 is confirmed by RAN1, Msg3 early identification will not be supported from RAN2’s point of view.
2.2 Discussion on access restrictions for Redcap devices
Definitely, not all the network implement the Redcap functions based on practical requirements. It is agreed that the cell barring indication must be provided in the system information (e.g., FFS SIB1), either explicitly or implicitly. Also, the indication must be specific to the number of Rx branches of the UE as the 1Rx Redcap UEs will degrade the network performance thus the network want to restrict part of Redcap UEs (e.g. Redcap UEs with 1Rx) according to the strategy.
RAN1 has several potential solutions on how to convey this. Putting an indication in DCI format scheduling SIB1 will be discussed in RAN1. 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 DCI format scheduling SIB1 are not feasible, then RAN2 need to handle it by using SIB1. 
Proposal 3 RAN2 waits for RAN1’s output on how to provide the indication of cell status to Redcap UE.
The next question is whether Redcap UEs need to ignore the legacy cellBarred or intraFreqReselection IE in MIB. 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. If Redcap UE ignores the legacy cellBarred when it is set to false, it means we create a dedicated cell to RedCap UEs. We think this depends on whether the operators need to support dedicated cell to RedCap UE. In the actual network environment, especially for the initial deployment phase, it is possible that some cells do not support Redcap UEs in the early stage. For the commercialization of networks, support of Redcap UEs could be deployed gradually. The operator may do not want a cell for Redcap exclusively. In such case, applying the cellbarred in MIB is a simple way and that also saves UE’s power consumption for having to check SIB1 anyway as the earlier the network indicates its capability, the better the UEs can save power consumption. Furthermore, if the operator really wants to have a dedicated cell to RedCap UEs, some other solutions, e.g., NPN solution can also be used. So we think the NR MIB “cellBarred” bit applies to all UEs (Normal UEs and Redcap UEs) attempting to access the cell.

The intraFreqReselection is to indicate the UE only camp on the strongest cell of the same frequency or not. For Redcap UEs (no matter 1RX or 2RXs), camp on the cell based on the strongest signalling strength is good for the coverage enhancement, but may not be needed for normal UE. So we think for Redcap UEs, the new separate intraFreqReselection parameter should be introduced to facilitate the operators for the access of Redcap UEs. So we support introducing Redcap specific intraFreqReselection in SIB1 or SIB1 DCI if RAN1 confirms the DCI format scheduling SIB1 will be used for cell status to Redcap UE.
Proposal 4 The NR MIB “cellBarred” bit applies to all UEs (Normal UEs and Redcap UEs).
Proposal 5 To introduce a Redcap specific intraFreqReselection in SIB1 or SIB1 DCI (no matter 1RX or 2RXs).

3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 6 Early indication of Redcap UE capabilities during the initial access by Msg1 depends more on RAN1 output.

Proposal 7 If early indication of Redcap UE capabilities during the initial access by Msg1 is confirmed by RAN1, Msg3 early identification will not be supported from RAN2’s point of view.

Proposal 8 RAN2 waits for RAN1’s output on how to provide the indication of cell status to Redcap UE.
Proposal 9 The NR MIB “cellBarred” bit applies to all UEs (Normal UEs and Redcap UEs).
Proposal 10 To introduce a Redcap specific intraFreqReselection in SIB1 or SIB1 DCI (no matter 1RX or 2RXs).
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