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Abstract of the contribution: This is a variant of Solution 2 whereby the Reliability Group concept is replaced by "Network Reliability Group", which only pertains to the network and is broadcast by the network to the UEs.
Proposal
This is a variant of Solution 2 whereby the Reliability Group concept is replaced by "Network Reliability Group", which only pertains to the network and is broadcast by the network to the UEs. 

**** Start of Change (all new text) ****
[bookmark: _Toc520100502]6.X	Solution #X for Key Issue #1: Multiple UEs per device for user plane redundancy with broadcast Network Reliability Group
[bookmark: _Toc520100503]6.X.1	Description
This solution is a variant of Solution #2 for Key Issue #1 (see clause 6.2). Only the differences compared to Solution #2 are described in this clause.
To enable the UEs in the same device to select cells not sharing the same physical infrastructure (e.g. site, power supply, backhaul links), reliability groups are defined and configured by the operator, but (unlike Solution #2), these pertain only to the network and are broadcast by the gNBs in System Information. They are called Network Reliability Group (NRG). The operator may define a large number of NRGs (e.g. one NRG correspond to a set of cells either sharing their backhaul link), and each of the UEs in the device is not bound to a specific NRG. The UEs in the device coordinate with each other so that they do not camp on cells broadcasting the same NRG.
NRG are assigned according to the risk modelling of the network infrastructure. When two cells have different NRG values, the network operator provides the guaranty that there no shared risk in the infrastructure. When two cells have the same NRG value, there is a possibility of shared risk / common point of failure in the network infrastructure, e.g. a shared backhaul link.
The assumptions of Solution #2 apply, expect the following: 
-	To ensure that the two UEs connect to different gNBs, the gNBs need to operate such that the selection of gNBs can be distinct from each other (e.g. gNBs operating in different frequencies etc.).
The NRG of the RAN (cells of gNBs) entities are configured by the OAM system in RAN. It is possible for gNBs to learn the reliability group neighbouring cells as the Xn connectivity is set up.
The NRG parameter of each cell is broadcast by the gNB, and each UE in the device stores this information and communicates it to the other UEs in the same device, so each UE in the device has knowledge about the NRG used by the other UEs . Each UE then provides NRG about the other UEs and its own to its RAN node via RRC. This and will avoid selecting a cell broadcasting one of these NRGs, for initial Registration and idle-mode mobility.
At device manufacture, the UEs in the device are assigned a rank: e.g. UE1, UE2, UE3, etc. When the device is started, first UE1 performs network selection normally. Then UE2 performs network selection and down-prioritizes cells broadcasting the NRG selected by UE1. Then UE3 performs network selection and down-prioritizes cells broadcasting any of the NRGs selected by UE1 or UE2. Etc.
[bookmark: _GoBack]It follows that the device is always using cells belonging to different NRGs (as long as redundant RAN coverage is available), without the need for the gNB to redirect the UE to another cell.
For connected mode mobility, each UE of the device informs the serving gNB of the NRG used by other UEs of the same device (e.g. along with measurement reports), and the serving gNB down-prioritizes candidate target cells that belong to NRGs already used by the device. It follows that the UE is preferably handed over only to cells in a way to preserve the diversity of NRGs for the device. 
[bookmark: _Toc520100504]6.X.2	Procedures
RAN has its own NRG parameter configured into the gNBs on a per cell basis and broadcasts it in System Information. gNBs may learn the RAN NRG parameter of the neighbouring cells.
The Registration procedure is unchanged.
The RAN connected mode mobility handling is extended as follows.
-	UE informs the serving gNB of the NRGs used by other UEs of the same device (e.g. along with measurement reports)
-	RAN node down-prioritizes handover targets whose NRG is used by other UEs of the device.
[bookmark: _Toc520100505]6.X.3	Impacts on Existing Nodes and Functionality
SMF, UPF, PCF/BSF impacts: see clause 6.2.3.
RAN impacts:
-	OAM configuration of the NRG on a per cell level.
-	Addition of NRG to System Information.
-	RRC: gNB obtains the NRGs used by other UEs of the same device (e.g. along with measurement reports). and
-	gNB down-prioritizes handover targets whose NRG is used by other UEs of the device.
Subscription impacts: none.
AMF impacts:
-	Forward the relevant indications between RAN and SMF (not related to NRG but to Solution 2).
UE impacts:
-	Support of multiple UEs per device.
-	UE reads the NRG in System Information
-	UE interacts with other UEs in the device so that each UE knows the NRGs already used by other UEs.
-	UE selects the cell based on NRG information.
-	UE informs the serving gNB of the NRGs used by other UEs of the same device (e.g. along with measurement reports).
[bookmark: _Toc520100506]6.X.4	Solution Evaluation
Editor's note:	This clause provides an evaluation of this solution.
**** End of Changes ****
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