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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In the RAN#91-e meeting, the objectives related to identification and access restrictions for RedCap UEs in the WID are updated as follows [1]:
	· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early identification in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early identification to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]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 paper, we’d like to share our views on early identification and SI enhancement for RedCap UEs. In addition, an LS about UAC has been received from CT1[2]. Based on the LS, our suggestions on UAC enhancement for Redcap are also provided in this paper.
2. Discussion
2.1. [bookmark: OLE_LINK1]Early Identification for RedCap Devices
In the last RAN2 meeting, how to handle early identification for RedCap was briefly discussed. Some companies think that RAN2 is the leading WG for early identification issue and can work before RAN1 input, while others think that RAN2 should simply wait for RAN1’s input. No conclusion has been made.
There are 3 candidate schemes (i.e. Msg1, Msg3 or Msg A based schemes) for early identification on the table. In our understanding, what should be discussed firstly is which one(s) should be specified for early identification for RedCap devices. As captured in TR38.875 [3] and mentioned by some companies online, the early identification is mainly motivated by RAN1’s requirements, and different schemes can meet different requirements. Therefore, RAN1 is the most suitable WG to discuss and make the final decision on which scheme should be adopted. In addition, detailed requirements on early identification from RAN1(e.g. whether the number of Rx branches needs to be reported via early identification procedure) are needed for RAN2’s further work on early identification. Hence, we propose:
[bookmark: _Ref71534799]Proposal 1: For early identification, RAN2 should wait for RAN1’s input, e.g. which one(s) of the potential schemes (i.e. Msg1, Msg3 or Msg A based schemes) should be specified and detailed requirements (e.g. whether the number of Rx branches needs to be reported via early identification procedure) on the selected scheme(s). 

2.2. SI Enhancement for RedCap Devices
In the RAN2#111-e meetings, it was agreed as follows:
An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. 
But whether the indication is explicit or implicit is still FFS.
Using explicit indication in system information to indicate whether a certain type of UE can camp on the cell is already applied in Rel-16 NR for IAB. That is, if the IE iab-Support is present in SIB1, the cell supports IAB and is also considered as a candidate for cell (re)selection for IAB-nodes. Following the same principle, we think explicit indication for RedCap could be introduced in SIB1. According to the WID: the system information indication shall be possible for the indication to be specific to the number of Rx branches of the UE,and the specification supports RedCap UE with 1 and 2 Rx branches. Hence, two optional IEs, i.e. redCap1rx-Support and redCap2rx-Support, could be introduced in SIB1. 
On the other hand, using implicit indication in system information to indicate whether a RedCap UE can camp on the cell is also possible. If some dedicated IEs for RedCap UE will be introduced in system information, a RedCap UE could deduce that it is allowed to camp on a cell if at least one of the dedicated IEs is present; otherwise, it regards the cell as barred. The benefit of implicit indicate solution is 2 bits in system information (i.e. redCap1rx-Support and redCap2rx-Support) can be saved compared with explicit indicate solution. 
Since the explicit indication solution is already applied in SIB1 for IAB and leads to only 2-bits extra overhead, we prefer to avoid implicit indication solution which will introduce dependency between IEs and restriction on network configuration. 
[bookmark: _Ref71534801]Proposal 2: Two optional IEs, i.e. redCap1rx-Support and redCap2rx-Support, are introduced for RedCap with 1 and 2 RX branches respectively in SIB1. If present, RedCap UEs with corresponding number of RX branches consider the cell supports camp and is a candidate for cell (re)selection.
Another open issue is whether the legacy intraFreqReselection can be reused to indicates cell (re)selection is allowed/barred for RedCap UEs on a frequency. We believe separate intraFreqReselection IEs for RedCap UEs are necessary, which can be explained with the following example.
In the example, the frequency F is dedicated to RedCap, so all cells on frequency F set cellBarred IE in MIB to " true" to forbid non-RedCap UE from camping. For the same reason, all the cells set intraFreqReselection to "notAllowed". At a time, cellA on frequency F decides to block RedCap accessing due to severe congestion via changing SIB1 to remove the redCap1rx-Support and redCap2rx-Support indications. If the intraFreqReselection IE is shared by non-RedCap and RedCap, all RedCap UEs camping on cellA will think that cell (re)selection on frequency F is not allowed any longer. To avoid such misunderstanding, separate intraFreqReselection IEs for RedCap and non-RedCap are necessary. For the same reason, separate intraFreqReselection IEs for RedCaps with 1 and 2 RX branches are also necessary.
[bookmark: _Ref71534803]Proposal 3: Two optional IEs, i.e. intraFreqReselection1rx-RedCap and intraFreqReselection2rx-RedCap, are introduced for RedCap with 1 and 2 RX branches respectively in SIB1. If the IE(s) present and set to "notAllowed", RedCap UEs with corresponding number of RX branches regard cell (re)selection is not allowed on the frequency; otherwise, cell (re)selection is allowed on the frequency.

2.3. [bookmark: _GoBack]UAC Enhancement for RedCap Devices
An LS on UAC enhancement for RedCap was received from CT1, it said: 
From CT1 perspective it would be possible to extend UAC to support differentiation between RedCap and non-RedCap UEs via creation of one or more new Access Identities, creation of one or more new Access Categories, or both of them. 
CT1 will follow SA1’s requirement on UAC for RedCap UEs. 
[bookmark: OLE_LINK2]In this section, we discuss the requirements for extending the UAC mechanism for RedCap from RAN2 perspective.
According to section 13 conclusions and recommendations of TR 38.875[3]: UAC should apply to RedCap UEs and one option is that UAC can differentiate between RedCap and non-RedCap UEs. Different solutions for RedCap UAC have been studied and down-selection can be done in WI phase. 
Based on the conclusion: RedCap and non-RedCap UE need to be treated differently in some aspects, hence it is very likely that the operator would like to differentiate RedCap devices from non-RedCap UE via user subscriber, e.g. to apply different charging policy. Given Access Identity is associated with user subscriber, it is reasonable to use new Access Identities for RedCap devices. 
Using new Access Identities for RedCap devices enables UAC to bar RedCap devices. Sometimes, the congestion is not very serious, one cell may only want to bar a portion (e.g. 20%) of access requests from RedCap devices, to reduce the load of the network. According to the UAC mechanism, the cell can indicate UAC-BarringInfoSet only for the Access Identity allocated to RedCap devices to achieve this.
Therefore, the following requirement is proposed:
[bookmark: _Ref71534805]Proposal 4: A new Access Identity for RedCap is defined to support differentiation between RedCap and non-RedCap UEs.
For the emergency service and voice call, we think the same user experience and QoS should be guaranteed no matter the service is initiated via a Redcap or non-RedCap device. If this is a common understanding, then the same access control configurations should be applied to Redcap and non-RedCap devices for those services. And the principle could also be applied to MO signaling resulting from paging. 
For other services except for the service mentioned above, there may be requirements from operators to apply different access control configurations (i.e. different probability of blocking a service) for the Redcap and non-RedCap devices, since RedCap devices may consume more radio resource and services on RedCap could be more delay-tolerant when compared with non-RedCap devices. 
Therefore, the following two requirements are proposed:
[bookmark: _Ref71534806]Proposal 5: For emergency service, voice call, and MO signaling resulting from paging, the 5G network shall apply the same access control for access attempts from Redcap and non-Redcap devices.
[bookmark: _Ref71534807]Proposal 6: For other services except for emergency service, voice call, and MO signaling resulting from paging, the 5G network shall be able to apply the different access control for access attempts from Redcap and non-Redcap devices.
If proposal 4~6 could be agreed, an LS is sent to inform SA1 about RAN2’s requirements on UAC.
3. Conclusion
In this contribution, we provide our views on early identification, SI enhancement and UAC enhancement for RedCap UEs. The proposals are following:
Proposal 1: For early identification, RAN2 should wait for RAN1’s input, e.g. which one(s) of the potential schemes (i.e. Msg1, Msg3 or Msg A based schemes) should be specified and detailed requirements (e.g. whether the number of Rx branches needs to be reported via early identification procedure) on the selected scheme(s).
Proposal 2: Two optional IEs, i.e. redCap1rx-Support and redCap2rx-Support, are introduced for RedCap with 1 and 2 RX branches respectively in SIB1. If present, RedCap UEs with corresponding number of RX branches consider the cell supports camp and is a candidate for cell (re)selection.
Proposal 3: Two optional IEs, i.e. intraFreqReselection1rx-RedCap and intraFreqReselection2rx-RedCap, are introduced for RedCap with 1 and 2 RX branches respectively in SIB1. If the IE(s) present and set to "notAllowed", RedCap UEs with corresponding number of RX branches regard cell (re)selection is not allowed on the frequency; otherwise, cell (re)selection is allowed on the frequency.
Proposal 4: A new Access Identity for RedCap is defined to support differentiation between RedCap and non-RedCap UEs.
Proposal 5: For emergency service, voice call, and MO signaling resulting from paging, the 5G network shall apply the same access control for access attempts from Redcap and non-Redcap devices.
Proposal 6: For other services except for emergency service, voice call, and MO signaling resulting from paging, the 5G network shall be able to apply the different access control for access attempts from Redcap and non-Redcap devices.
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