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1. Introduction
RAN3 has received an LS from RAN2 [1] regarding “coordination between gNBs on the supporting of RedCap UEs”. This document analyses the issues raised in the LS. An LS reply is provided in an accompanying document [2].
2. Access restriction for RedCap UEs
The main LS text is reproduced below:

[image: image1]
The related action is to “consider enhancements to enable the coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, if needed, to avoid handover RedCap UE to a target cell that it can’t access”.

From this we can observe that, using SIB1, UEs with 1 Rx and/or 2 Rx branches may be restricted from accessing a cell.

Observation 1: UEs with 1 Rx and/or 2 Rx branches may be restricted from accessing a cell.

The action point from RAN3 perspective is whether such restrictions should be reflected also over Xn. It seems reasonable that if, certain UEs cannot access a cell in general, then handover of such UEs to the same cell should not happen. In fact, RAN2 states in the LS that “it is necessary to avoid handover a RedCap UE to a neighbour/target cell that it can’t access”.

Observation 2: RAN2 thinks it is necessary to avoid handing over UEs with 1 Rx and/or 2 Rx branches to cells that they would not be able to access.
Then we can consider how this functionality may be supported. As usual, there are a number of options e.g.:

1) OAM setting

2) Trial and error (rejection by the target with a suitable cause)

3) Explicit signalling in setup / configuration update

In order to examine these options, we should consider first whether the proposed SIB1 restrictions are likely to be static. For example, certain bands or frequencies may support RecCap UEs in a particular deployment. In our view this may be the case, but it should be possible to change the restrictions in particular cells e.g. based on load considerations. 
With that assumption, use of OAM seems problematic, as the local change would need to be propagated to OAM, and then to the configuration of all neighbours’ nodes / cells – which may in addition not be synchronized instantaneously. If such changes happen from time to time, OAM seems not to be a desirable option.

The second option also seems unsuitable for several reasons. We note firstly that multiple cause values are needed, so that the source gNB can distinguish between failure due to 1 Rx and/or 2 Rx branches being restricted. This fact in itself suggests that we would be stretching the use of cause values far beyond the normal application area. Secondly, discovery is via means of a failed handover preparation, which is undesirable but could be acceptable if this was a once-and-for-all situation. But in fact this is not the case because different restrictions mean that multiple failures may be needed. And worse, the removal of a restriction could only be discovered via a pro-active trial-and-error procedure when a previous handover preparation has failed.

Observation 3: If restrictions are not fully static, explicit signalling seems beneficial to avoid complex trial-and-error attempts on handover or need for OAM configuration updates.
The third option is self-explanatory and would work for any cases of change via the configuration update. A likely implementation here would be to reproduce the SIB1 broadcast IEs, as is often done for other functionality. Examples are:

· In LTE, FreqBand Indicator Priority IE, indicates that the eNodeB supports FreqBandIndicationPriority, and whether FreqBandIndicatorPriority is broadcasted in SIB 1

· In LTE, Bandwidth Reduced SI IE, indicates that the SystemInformationBlockType1-BR is scheduled in the cell
· In NR, NPN Broadcast Information IE indicates that NPN information is broadcast in the cell (and includes this information)

It seems that the best approach would therefore be to follow this approach, where the exact details would depend on how RAN2 designs the SIB details. Hence,
Proposal 1: Agree to include signalling of 1RX/2RX restrictions as part of the cell configuration in Xn, in line with SIB contents.

A related topic that should be clarified is what is the desired behaviour in respect of cells that do not support such indicators (i.e. legacy cells). Our understanding is that RedCap UEs should not access legacy / non-supporting cells since a legacy cell cannot ensure correct handling of RedCap UEs. This has an impact on Xn signalling structure (and probably SIB), since absence of an indicator should not indicate absence of access restriction. In this case, and simply as an example, the restrictions are more suitably structured as “access allowed” indicators, as shown below:
1-RX-access-support
  ENUMERATED {true}   OPTIONAL,

2-RX-access-support
  ENUMERATED {true}   OPTIONAL,
This structure could then easily be supported over XnAP, either as two separate IEs as part of the cell configuration, or as an IE including two optional sub-IEs; the IEs would basically indicate whether the corresponding RRC IEs are broadcast in the cell in SIB1.

It is therefore proposed to respond to RAN2 stating that RAN3 has agreed the above (P1) and requesting RAN2 to provide further information regarding SIB1 changes when agreed (and also clarify the behaviour in respect of access and mobility into legacy cells).

Proposal 2: Respond to RAN2 stating that RAN3 has agreed the above (P1) and requesting RAN2 to provide further information regarding SIB1 changes when agreed (and also clarify the behaviour in respect of access and mobility into legacy cells).

An LS draft reply is provided in [2].
3. Conclusions

This contribution has examined the issues raised by the received RAN2 LS on “coordination between gNBs on the supporting of RedCap UEs” [1]., and developed the following observations and proposals:

Observation 1: UEs with 1 Rx and/or 2 Rx branches may be restricted from accessing a cell.

Observation 2: RAN2 thinks it is necessary to avoid handing over UEs with 1 Rx and/or 2 Rx branches to cells that they would not be able to access.
Observation 3: If restrictions are not fully static, explicit signalling seems beneficial to avoid complex trial-and-error attempts on handover or need for OAM configuration updates.

Proposal 1: Agree to include signalling of 1RX/2RX restrictions as part of the cell configuration in Xn, in line with SIB contents.

Proposal 2: Respond to RAN2 stating that RAN3 has agreed the above (P1) and requesting RAN2 to provide further information regarding SIB1 changes when agreed (and also clarify the behaviour in respect of access and mobility into legacy cells).

An LS draft reply is provided in [2].
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RAN2 have discussed access restriction for RedCap UEs. RAN2 have agreed that network can indicate cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs in SIB1. In addition, from RAN2’s perspective, it is necessary to avoid to handover a RedCap UE to a neighbour/target cell that it can’t access (e.g. not supporting RedCap), through coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, if needed.
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