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Abstract of the contribution: This contribution discusses and proposes a solution for back-forward compatibility issue.
Discussion
In Rel-16, the UE radio capability optimization will be introduced and it may be optional feature for the network and the UE. The back-forward compatibility issue may happen as to the following scenarios. In the following description, Rel-16 mechanism represents the optimised UE radio capability mechanism.
Scenario 1: The UE supporting Rel-16 mechanism may camp on a network with different release or different capability to support Rel-16 mechanism. When this UE initiates registration procedure, the UE needs to determine whether the optimized UE capability reporting mechanism will be used reports the capabilities, UE needs to know whether the network supports Rel-16 optimized mechanism.
Proposal 1: The network broadcasts whether to support the optimised UE capabilities mechanism.
Whether the network broadcasts the support of the optimised UE capabilities mechanism depends on the following aspects, taking the capability ID as example.
· Whether the AMF supports the capability ID mechanism;

· Whether the RAN supports the capability ID mechanism;

· Whether both of the AMF and the RAN support the capability ID mechanism.

· Capability ID is reported in NAS or AS.

	AMF
	RAN
	Support @ capability ID via NAS/AS

	Y
	Y
	Y @Any

	Y
	N 
	Y @NAS

Association is in AMF and AMF transfer full capabilities to RAN as legacy.
N @AS

	N
	Y 
	N @NAS

Y @AS

Association is in RAN and RAN can retrieve the full capabilities according to the capability ID.

	N
	N
	N @Any


Proposal 2: The network broadcasts the support of the optimised capabilities mechanism based on the following aspects:
· Whether the AMF supports the capability ID mechanism;

· Whether the RAN supports the capability ID mechanism;

· Whether both of the AMF and the RAN support the capability ID mechanism.

· Capability ID is reported in NAS or AS.

Scenario 2: Inter-RAN/Intra-AMF handover
case-1: The source RAN supports Rel-16 and the target RAN does not support Rel-16. The source RAN forwards the full capabilities to the target RAN based on the knowledge of target RAN capability on Rel-16 mechanism.
case-2: The source RAN supports Rel-16 and the target RAN supports Rel-16. The source RAN can forward the capability ID and the manufacture information to the target RAN; if the target RAN cannot derive the UE capabilities according to the capability ID, e.g. the target RAN has no association for the capability ID for the manufacture, the target RAN can request the source RAN to provide the full capabilities or the target RAN fetches the capabilities from the AMF.
Proposal 3: For Inter-RAN/Intra-AMF handover, the source RAN transfers the full capability or capability ID to the target RAN according to the target RAN supporting of Rel-16 optimised mechanism or not.
Scenario 3: For inter-RAN/Inter-AMF HO, there are at least four network nodes on the capabilities transfer path. Each node may have different capability to support Rel-16, it is possible to transfer UE capabilities using different mechanisms (e.g. full capabilities or capability ID) based on the target node capability to support Rel-16 on each interface as the following figure shows. In order to achieve this, the source RAN and the source AMF need to know the target AMF or target RAN capability to support Rel-16 and decides whether to transfer full capabilities or capability ID to the target node or not. This will introduce the complexity for each node to determine which capability format will be used to transfer UE capabilities and introduce a large impact on specification. Since the source RAN node does not know this is Intra-AMF or Inter-AMF HO, the source RAN node can handle the capabilities transfer in case of the Inter-RAN/Inter-AMF HO as Inter-RAN/Intra-AMF case.
Proposal 4: The source RAN transfers the full capability or capability ID to the target RAN according to the target RAN supporting of Rel-16 optimised mechanism or not.
Proposal

It is proposed to include the change to TR 23.743.
* * * Start of change * * * 

6.X
Solution #X: Solution for back-forward compatibility 
6.X.1
Introduction
This solution addresses Key Issue 2 and Key Issue 3 for back-forward compatibility in case of UE camping on the network with different network capabilities and handover case.
In Rel-16, the UE radio capability optimization will be introduced and it may be optional feature for the network and the UE. The back-forward compatibility issue may happen as to the following scenarios. 
The UE supporting Rel-16 mechanism may camp on a network with different release or different capability to support Rel-16 mechanism. When this UE initiates registration procedure, the UE needs to determine whether the optimized UE capability reporting mechanism will be used reports the capabilities, UE needs to know whether the network supports Rel-16 optimized mechanism.

In case of inter-RAN handover procedure, when the optimised UE capability retrieving mechanism is introduced, what capability information is needed to be transferred from the source RAN node to the target RAN node needs to be addresses.
6.X.2
Functional Description

The network supporting Rel-16 UE capabilities optimization mechanisms broadcasts the support of Rel-16 UE capabilities optimization mechanisms. The UE supporting the Rel-16 UE mechanisms decides whether the Rel-16 mechanisms are used when initiating the registration procedure according to the network capability to support Rel-16 mechanism. Taking as the capability ID as example, the network can determine the support of Rel-16 mechanism take the following aspects.
	AMF
	RAN
	Support @ capability ID via NAS/AS

	Y
	Y
	Y @Any

	Y
	N 
	Y @NAS

Association is in AMF and AMF transfer full capabilities to RAN as legacy.
N @AS

	N
	Y 
	N @NAS

Y @AS

Association is in RAN and RAN can retrieve the full capabilities according to the capability ID.

	N
	N
	N @Any


In case of Inter-RAN/Intra-AMF/Inter-AMF node handover procedure, the source RAN node determines whether to transfer the full UE capabilities or the capability ID to the target RAN node during Xn based handover or N2 handover. It is expected the source RAN node has the knowledge of the target RAN node capability to support Rel-16 based on e.g. the local configuration and or the capability interaction between the source RAN node and the target RAN node. When the source RAN node knows the target RAN node has the capability of Rel-16 mechanism, the source RAN forwards the capability ID to the target RAN node; otherwise, the source RAN node forwards the full capabilities to the target RAN node as legacy method.
6.X.3
Procedures

The current system information can be re-used to broadcast the network capability of support Rel-16 mechanism.
The current Xn-based handover or N2-based handover is reused with the possible capability ID included in the source to target container.
6.X.4
Impacts on existing entities and interfaces
Impact on RAN

- Broadcast the support of Rel-16 mechanism.

- Include the capability ID in the source to target container according to the knowledge on the target RAN capability of support Rel-16.

Impact on UE

· Determine Rel-16 mechanism or the legacy mechanism to be used.
6.X.5
Evaluation

Editor's note: This clause provides an evaluation of the solution.
* * * End of changes * * * 
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