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1 Introduction

In RAN#86, a new study item on support of reduced capability NR devices [1] has been approved. In RAN2#111e, following agreements have been made on RedCap UE’s identification and access control.

Agreements:

1. An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 

2. UAC mechanism also apply to REDCAP UEs.

3. System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag

4. Further discuss enhancement of UAC for REDCAP UEs, including e.g.:


a. define new Access Identity for REDCAP UEs


b. define new Access Categories for REDCAP UEs


(for any final decision we need to check with SA1 and/or CT1)

In RAN#91e, the WID was further revised [2] to include:
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]

· Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 


In this contribution, we provide our further views on the access control for RedCap UEs.
2 Discussion 
In RAN2#111e, the concept of RedCap device type has been agreed and the following principle in yellow is confirmed, i.e. to minimize the device type number.

Agreements:

1. At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is redCap UE or not. FFS on whether based on explicit or implicit signalling.

2. The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)

3. The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1

4. Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;

Regarding the access control, RAN2#111e made some initial agreements on cell barring mechanism for RedCap UEs as below.
Agreements:

1. An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 

The above FFS part can be further elaborated with the below two options:

· Option 1: To introduce separate cellBarred indication in SIB for RedCap UEs;
· Option 2: Cell barring (or not barring) for RedCap UEs is implicitly indicated by the absence (or presence) of some radio resource configuration.
We understand that feasibility of option 2 is mainly up to RAN1’s decision. For example, RAN1 is now discussing whether to configure a separate initial BWP or separate PRACH resources for RedCap UE’s initial access, but there is no agreement till now. Option 1 is more like a higher layer solution and does not rely on any RAN1 discussion.
According to the new WID, RAN will define only one RedCap UE type, which is mainly to avoid market fragmentation. However, this does not necessarily mean that all RedCap UEs are to be controlled in a uniform way. In RAN#91e, some operators have expressed the strong desire to differentiate the access control for RedCap UEs with different RX branches. For example, in some cases network would like to bar access only for RedCap UEs with 1 RX branch while not to bar RedCap UEs with 2 RX branches. This kind of finer cell barring could be beneficial, e.g. in case of radio congestion, high-end RedCap devices can still get the chance for access, while low-end RedCap devices need to wait until congestion is gone. We don’t think RAN1 is discussing to define multiple radio resource configuration, like multiple initial BWPs or multiple PRACH resources, for RedCap UEs, and therefore option 2 seems not so feasible. Instead, option 1 would be more straightforward to define separate cellBarred indication for each number of RX branches. 
Proposal 1 Introduce separate cellbarred indications in SIB, one for RedCap UEs with 1 RX branch and the other for RedCap UEs with 2 RX branches. 
3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
Introduce separate cellbarred indications in SIB, one for RedCap UEs with 1 RX branch and the other for RedCap UEs with 2 RX branches.
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