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Introduction
RAN3 has received a LS form RAN2 in [1] to consider possible coordination between NG-RAN nodes, if needed, to prevent a Reduced Capability (RedCap) UE from being handed over to target/neighbour cell that does not support RedCap UEs or is configured not to serve RedCap UEs.
This contribution focuses mainly on RAN2’s question in the LS. For general background on RedCap, we invite the reader to check our proposed workplan in [2] and other contribution [3] in AI 11.
Discussion
The WID of NR RedCap lists the following bullet:
	· 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]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.



RAN2 has made the following agreements in RAN2#114 concerning RedCap UE’s identification, access and camping restrictions: 
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
1. The cell barring for RedCap UE is per cell (not per PLMN).
1. RedCap UE supports the Intra Frequency Reselection Indicator.
1. Either Msg1 and/or Msg3 early identification will be supported
Agreements via email (from offline 106):
1. There is no need to support Rx branches specific early identification from RAN2 perceptive (final decision up to RAN1).
1. Send LS to ask RAN3 to consider the coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, if needed, to avoid handover RedCap to a target cell that it can’t access. We can come back in the next meeting with discussions on other restrictions, e.g. related to number of RX

The very first agreement above mentions that a gNB broadcasts an indication in SIB1 which explicitly allows RedCap UEs to access the cell. If the indication is absent in the SIB1, the UE would not access. This is the current baseline that RAN2 has adopted on how a (source) gNB can allow or restrict the access of RedCap UEs in its cells. 
Considering mobility aspects, when a RedCap UE is handed over from an old gNB to new gNB, the UE does not check any SIB1 during the handover process. Instead, the source gNB forwards the HandoverPreparationInformation RRC message in the HANOVER REQUEST message to the target node, which contains, among others, the UE Radio capabilities info. See below extract from TS 38.331: 
HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

The HandoverPreparationInformation RRC message is encoded as an OCTET STRING in XnAP, which the target decodes in order to generate the new RRCConfiguration for the UE.
Considering the above points, two scenarios can happen for RedCap UEs:
1. If the (upgraded) target gNB supports RedCap it understands from the UE Radio Capability info that the UE is a RedCap UE. 
a. If the target gNB is configured to accept RedCap UEs, it generates a target RRCReconfiguration based on the given UE capabilities and the UE’s sourceConfig and returns this RRCReconfiguration in the HANDOVER REQUEST ACKNOWLEDGE message to source gNB. The source gNB then triggers the handover by sending the RRCReconfiguration message to UE.
b. If the target gNB is configured not to accept RedCap UEs it will reject the HANDOVER REQUEST and include an appropriate cause value in the HANDOVER PREPARATION FAILURE (e.g. “Control Processing Overload” if it is temporary or “Handover Target not Allowed” if it is permanent choice not to accept RedCap UEs). 
2. A legacy target gNB which does not support RedCap yet, should deduce from the UE capabilities that it cannot handle this UE since it does not support the minimum UE capabilities required by this gNB. The gNB shall hence reject the incoming HO by sending the HANDOVER PREPARATION FAILURE message with appropriate cause value, such as “insufficient UE capabilities”.
The above-mentioned behaviour of the target gNB follows the existing principle that the target node rejects a handover when the UE lacks functionality that is required for operation in the target cell. While the source gNB is able to verify that the UE supports the band that the target node operates on, the source node does not know whether the target node uses e.g. dynamic spectrum sharing and does hence not know whether or not the target node will accept UEs that do not support the necessary capabilities for that mode of operation. The same principle is herein applied for RedCap (in-)capabilities. 
The outlined target-node behaviour assumes that the UE-NR-Capabilities reveal that a RedCap UE supports lower capabilities than existing regular NR UEs. The case 2 (RedCap UE approaching legacy gNB) assumes furthermore that the UE-NR-Capabilities are formatted in a way that even a legacy gNB can derive the absence of required functionality. How to add the RedCap “incapabilities” to the UE capabilities is in a backwards compatible way should be dealt with by RAN2. 
Observation 1: If RedCap UE (in-)capabilities are defined in a backwards compatible way, both new and legacy target gNBs may reject RedCap UEs if they are configured not to accept those UEs or since they do not support them, respectively. 
Observation 1a: The source gNB can know from the handover acknowledgment failure message and the cause field therein, whether the target supports RedCap UE or not.
If the UE Radio capabilities convey the RedCap (in-)capabilities in such way, there will be no need for an extra indication over XnAP. Since CU-C forwards the UE radio capabilities to the DU, there is also not need for additional indications on F1-AP. Besides that, one should also bear in mind that a separate Xn- and F1-indication could not be realized as just an additional enumerated IE: a legacy target gNB would simply ignore that IE and assume that it is a regular UE. 
Observation 2: It is cleaner and cost-efficient if the target node simply inspects the capabilities from the RedCap UE, then concluding that it cannot configure this UE and rejecting the incoming HO, if such happens.
The Source can then know that target does not support RedCap and the coordination can be achieved based on existing design. Therefore, we propose the following:
Proposal 1: Inter-gNB coordination upon handover is achieved by adding the RedCap (in-)capabilities in a backwards compatible manner to the UE Radio Capability information and to rely on existing Xn-AP (and F1-AP) procedures and fields otherwise. 
Proposal 1a: Reply to RAN2 accordingly
A draft LS to RAN2 is available in [4],
Conclusion
Observation 1: If RedCap UE (in-)capabilities are defined in a backwards compatible way, both new and legacy target gNBs may reject RedCap UEs if they are configured not to accept those UEs or since they do not support them, respectively. 
Observation 1a: The source gNB can know from the handover acknowledgment failure message and the cause field therein, whether the target supports RedCap UE or not.
Observation 2: It is cleaner and cost-efficient if the target node simply inspects the capabilities from the RedCap UE, then concluding that it cannot configure this UE and rejecting the incoming HO, if such happens.
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Proposal 1: Inter-gNB coordination upon handover is achieved by adding the RedCap (in-)capabilities in a backwards compatible manner to the UE Radio Capability information and to rely on existing Xn-AP (and F1-AP) procedures and fields otherwise. 
Proposal 1a: Reply to RAN2 accordingly
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