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Introduction
Rel-17 RedCap SI [1] includes the following RAN2-led objectives:
Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired 
This paper discusses enhancements needed to support those objectives.
Discussion
Identification
[bookmark: _GoBack]Since the SID asks for functionality that makes UE explicitly identifiable, a RedCap UE should signal its type when it connects to network. This contrasts with approaches that have network implicitly identify RedCap UEs, e.g. through UE’s radio capability signaling.  

Since reduced capabilities are most relevant to scheduling and resource allocation by RAN, we think a RedCap UE should indicate its type during RRC connection setup (except RRC resume or RRC re-establishment). And there may be two possible options for UE to signal this indication:
· UE includes this indication in its NAS signaling message to core network; core network then informs RAN of UE’s RedCap type; or
· UE includes this indication in its RRC connection establishment message to RAN; RAN then informs core network of UE’s RedCap type in its Initial UE Context message to core network. 
We think the signaling details for this step can be left to SA2 to discuss and decide, since it is outside the scope of RAN2.
Proposal 1.	A RedCap UE should signal core network its type during RRC connection setup. Exact method of this signaling can be left to SA2 to decide.
We think early indication by UE that it has reduced capabilities is also necessary before RedCap UEs perform the signaling described above. This is because with reduced capabilities (e.g. less number of antennas), RedCap UEs may need extra support during their RACH procedure for RRC connection setup. For example, gNB may need to apply coverage enhancements for msg2 or msg3 for RedCap UEs to compensate their lower link budget. However, gNB currently is not able to identify the capabilities of a UE until the radio capability inquiry procedure is completed. We therefore think there is a need to study enhancements by which network can identify RedCap UEs during early steps of a RACH procedure. For example, gNB may allocate separate PRACH resources (e.g. RACH occasions or RACH preambles) for RedCap UEs. Then gNB can identify a RedCap UE after its msg1/msgA transmission. 
Proposal 2. Study enhancements that enable gNB to identify RedCap UEs early in RACH procedure.

Access restriction
Restricting access on certain categories of UEs is a well-establishment feature since LTE. We believe those existing procedures can be reused for access restriction on RedCap UEs.

First, we think Redcap UEs need to know if a cell supports RedCap during its cell re-/selection procedure. For example, if a neighbour cell is a legacy cell, then a RedCap should skip it. For RedCap UEs to get this information, cells that support RedCap can advertise its support in its system information, very similar to how the same feature in LTE’s eMTC works.
Proposal 3. 	gNB advertises its support for RedCap in System Information in the same fashion as for eMTC in LTE.
Second, because RedCap UEs may require more radio resources, network may want to apply access control when there is congestion in access. For that purpose, we think NR’s Unified Access Control (UAC) is flexible enough to be used to control whether/when RedCap UEs may access this cell. To use UAC for RedCap, we need to introduce new Access Identities for RedCap UEs.   
Note that since the current spec (TS38.304) prohibits UE from including access control in their cell re-/selection decision, access restriction and access control should be kept separate, hence both of them are needed. 
Proposal 4. 	gNB uses Unified Access Control to control access by RedCap UEs during congestion, which are defined by new Access Identity(s);
Lastly, we think configuration by dedicated signaling, i.e. network configures RedCap UE with a list of cells that it may or may not access through dedicated signaling, is also reasonable and thus can be discussed too. 
Proposal 5. 	Discuss whether dedicated signaling can be used for network to configure RedCap UEs with a list of cells that it may or may not access. 
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1.	UE should signal core network that it is RedCap during RRC connection setup. Exact method of this signaling can be left to SA2 to decide.
Proposal 2. 	Study enhancements that enable gNB to identify RedCap UEs early in RACH procedure.
Proposal 3. 	gNB advertises its support for RedCap in System Information in the same fashion as for eMTC in LTE.
Proposal 4. 	gNB uses Unified Access Control to control access by RedCap UEs during congestion, which are defined by new Access Identity(s);
Proposal 5. 	Discuss whether dedicated signaling can be used for network to configure RedCap UEs with a list of cells that it may or may not access. 
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