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1	Introduction
The Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements includes the following objective:
Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
0. This objective applies to MR-DC, NR-NR DC and CA
0. The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
In order to reduce delay in resume procedure when the UE resumes in an overloaded cell, this contribution discusses the possibility to perform handover in resume.
[bookmark: _Ref178064866]2	Discussion
Currently in LTE/5GC and NR, if the UE attempts to resume an RRC connection it will select a cell with the best radio condition based on configured thresholds and offsets and transmit the RRC Resume Request message to that node. If the target node cannot admit the UE (e.g. target node/cell is overloaded), the target node could perform one of the options below: 
· send an RRC Reject message with a timer during which the UE cannot retry the Resume procedure;
· send an RRC Release message with redirect which will change the UEs frequency prioritization (e.g. favor a different frequency) before the UE goes to back to RRC_INACTIVE or to RRC_IDLE and inform the NAS layer;
· the target node may first move the UE to RRC_CONNECTED i.e. send the UE an RRC Resume message, then wait for an RRC Resume Complete and then send an RRC Reconfiguration to handover the UE to another cell/node that’s possibly less loaded. 
Nevertheless, the options above will increase the latency before the UE can resume (especially, if the RRC Reject was used and the UE keeps coming back to the same node/cell when the wait timer expires and ends up being rejected again and so on). 
[bookmark: _Toc16770849]A high latency may incur when the UE attempts to resume an RRC connection on an overloaded cell.
To address this issue, upon reception of RRC Resume Request, the receiving node can immediately decide to handover the connection to another target node/cell, without the delay associated with the options described above. This can be especially useful in the cases where early measurements are available. 
[bookmark: _Toc16770850]Enabling handover initiation for a UE, in response to an RRC Resume Request message, can reduce the delay for the UE to move to RRC_CONNECTED state.
Namely, if the UE gets suspended to RRC_INACTIVE in a cell, and it triggers an RRC Resume procedure due to the arrival of an UL data or on receiving a paging request from the network to send DL data to the UE, the node receiving the RRC Resume Request message may decide that the cell which the UE attempts to access is unsuitable, e.g. due to congestion. In such case, the target node could decide to handover the UE to another node/cell (e.g. a cell which is less congested).
Upon reception of the RRC Resume Request message, the target node would request the UE context from the last serving node based on the UE identity provided in the RRC Resume Request message. When the target node receives the RETRIEVE UE CONTEXT RESPONSE from the last serving node, if it is not able to serve the UE it may decide that the UE should be handed over to another cell/node. This decision could be based on e.g. early measurements or based on recent and still relevant measurements (e.g. for a stationary UE which recently was suspended to RRC_INACTIVE) or maybe based on blind configurations.
The target node then transmits a HANDOVER REQUEST message to a candidate node which, if it is capable to accept the UE, responds with a HANDOVE REQUEST ACKNOWLEDGEMENT with all configurations required for the UE, possibly including SIB1. The target node (receiving the RRC Resume Request message) then transmits the RRC Reconfiguration message to the UE, which reselects the new node and transmits the RRC Reconfiguration Complete message. 
Those procedures described above are also depicted in the figure below as an example for NR case.
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Another option to enable the behaviour above would be to allow PSCell change in RRC Resume message. For NR, the reconfigurationWithSync field should be allowed to be included in the RRCResume message. Currently, this is not possible from field condition below in 38.331.
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...
}
	Conditional Presence
	Explanation

	ReconfWithSync
	The field is mandatory present in case of SpCell change, PSCell addition, update of required SI for PSCell and AS security key change; otherwise it is optionally present, need M. The field is absent in RRCResume or RRCSetup messages.



For LTE, the mobilityControlInfo field should be allowed to be included in the RRCResume message in 36.331. Currently, this field is not included in this message and thus handover within resume procedure is not possible.
Therefore, to allow the initiation of handover for a UE, in response to an RRC Resume Request message, it should be discussed which option to adopt:
Option 1: For NR, allow an RRCReconfiguration message with reconfigurationWithSync to be sent to a UE in response to an RRCResumeRequest message. For LTE, allow an RRCConnectionReconfiguration message with mobilityControlInfo to be sent to a UE in response to an RRCConnectionResumeRequest message.
Option 2: For NR, allow the reconfigurationWithSync field to be included in the RRCResume message. For LTE, allow mobilityControlInfo field to be included in the RRCConnectionResume message.

[bookmark: _Toc16770851]The network can handover a UE to another cell in response to an RRC (Connection) Resume Request
[bookmark: _Toc16770852]To achieve handover at RRC Resume, RAN2 to decide on one of the options below: 
[bookmark: _Toc16770853]Option 1: For NR, allow an RRCReconfiguration message with reconfigurationWithSync to be sent to a UE in response to an RRCResumeRequest message. For LTE, allow an RRCConnectionReconfiguration message with mobilityControlInfo to be sent to a UE in response to an RRCConnectionResumeRequest message. 
[bookmark: _Toc16770854][bookmark: _GoBack]Option 2: For NR, allow the reconfigurationWithSync field to be included in the RRCResume message. For LTE, allow mobilityControlInfo field to be included in the RRCConnectionResume message.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	A high latency may incur when the UE attempts to resume an RRC connection on an overloaded cell.
Observation 2	Enabling handover initiation for a UE, in response to an RRC Resume Request message, can reduce the delay for the UE to move to RRC_CONNECTED state.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The network can handover a UE to another cell in response to an RRC (Connection) Resume Request
Proposal 2	To achieve handover at RRC Resume, RAN2 to decide on one of the options below:
Option 1: For NR, allow an RRCReconfiguration message with reconfigurationWithSync to be sent to a UE in response to an RRCResumeRequest message. For LTE, allow an RRCConnectionReconfiguration message with mobilityControlInfo to be sent to a UE in response to an RRCConnectionResumeRequest message.
Option 2: For NR, allow the reconfigurationWithSync field to be included in the RRCResume message. For LTE, allow mobilityControlInfo field to be included in the RRCConnectionResume message.
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