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Abstract of the contribution: This proposal discusses one of the FFSs for solution #2, “Support of roaming and RAN sharing scenarios is FFS.”
1. Introduction
In SA2 #97, GTP-based congestion notification solution was discussed. One of open issues for the solution is how to handle RAN sharing scenario. This contribution discusses this issue and proposes to decide a way forward. 
2. RAN sharing scenario
There are two issues for GTP-U based RAN congestion notification, in consideration of RAN sharing scenario.

· Issue #1: How to decide whether the congestion notification is required for the CN operator or not? For example, let’s assume that the RAN is shared by two operators (namely PLMN 1 and PLMN2). When PLMN 1 wants to use congestion notification via GTP-U header whereas PLMN 2 does not want to use it or even has not implemented the feature, including congestion information in GTP-U header towards PLMN 2 is just a waste of network resource.
· Issue #2: How to provide the congestion notification according to the portion of RAN resource allocated to each PLMN? For example, when PLMN 1 is given 40% of RAN resource and PLMN 2 is given 60% of RAN resource based on the RAN sharing agreement between operators, congestion detection and notification have to be made in consideration of this sharing policy. 
Two architecture models for RAN sharing can be considered. 
· MOCN: All core network entities (e.g., S-GW, P-GW, and PCRF) are distinct among operators, and only RAN is shared among operators.
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· GWCN: Both RAN and core network entities are shared among several operators.
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In the MOCN case, Issue #1 can be solved by configuration in the RAN node, e.g., the RAN node can decide whether RCI in GTP-U header is required or not based on the selected PLMN for UEs. That is, the RAN node is able to include RCI only when the selected PLMN supports it and wants to use it based on the configuration.
In GWCN case, Issue #1 does not matter much as in MOCN case, as core network entities are shared by operators, as RAN does. 
Conclusion #1: In RAN sharing scenarios (especially the MOCN case), RAN node decides whether CN entities require RCI in GTP-U header based on the configuration per PLMN.
Meanwhile, for Issue #2, in both MOCN and GWCN cases, RAN node needs to consider the portion of resources when it decides congestion status (e.g., congestion level). For example, if portion of resources allocated to PLMN 1 is 40% and the RAN resources actually used by UEs in PLMN 1 reach to this limit, the RAN may start to notify congestion status to PLMN 1. As serving PLMN for each GTP-U tunnel between RAN and CN can be distinguishable in the network, congestion indication or level can be enough to mitigate congestion in CN entities (i.e., RCI does not need to indicate portion of RAN resource or PLMN information).
Conclusion #2: In RAN sharing scenarios, the RAN node needs to consider the amount of RAN resource allocated to each PLMN when it detects the congestion and it generates the congestion status information (e.g., congestion level).
Based on the conclusions #1 and #2,
Proposal #1: It is proposed to remove the relevant Editor’s note.
Editor's Note: Support of roaming and RAN sharing scenarios is FFS.
It is noted that the roaming scenario is not handled in this proposal. However, in SA2 #97, the roaming aspect was discussed and a new FFS was added into TR. 
Proposal #2: It is proposed to capture conclusions #1 and #2 in TR 23.705 for solving the issue in RAN sharing scenario.

****** Begin of Change ******
6.2.1
General description, assumptions, and principles

The RAN nodes include the RAN Congestion Information (RCI) in a GTP-U header extension of the uplink packet to convey the RAN user plane congestion information to the CN GWs such as GGSN/PGW.


At minimum, the RCI comprises of:

· The RAN user plane congestion notification. 

· The location of the congested RAN, such as the CELL ID, may also be included in the extension.
Editor’s Note: Whether the Cell ID and what additional information is required in RCI is FFS.
The user plane core network nodes such as the GGSN/PGW will inspect the GTP-U header and obtain the congestion information.  Therefore, the GGSN/PGW node will know which of the served users/bearers are affected by the congestion.
Editor’s Note: How to deliver the RCI within the CN with PMIP-based S5/S8 is FFS.

The congestion is detected based on the monitoring of the RAN network elements. Once the congestion is detected, the RCI is included in all the uplink GTP-U packets.

NOTE:  In case where there is no uplink traffic, then the current RCI is indicated to the CN once the next uplink packet is sent.

For the home routed roaming case, it should be possible to configure the VPLMN so that the RCI is not reported from VPLMN to HPLMN.

Editor’s Note: Whether in case of home routed roaming it is sufficient to disable reporting of RCI for all HPLMNs or whether it is required to enable/disable RCI reporting for specific HPLMNs and how to achieve this is FFS.
Editor’s Note: Whether and how the CN passes RCI to other network elements (e.g. PCRF, OCS, TDF, AF) is FFS. 

In RAN sharing scenario, the RAN nodes decide whether CN entities require RCI in GTP-U header or not based on per PLMN configuration. Moreover, the RAN nodes need to generate the congestion information in consideration of RAN sharing configuration.
The CN performs congestion mitigation measures based on received RCI.
Editor’s Note: Depending on which other network elements receive RCI (or a subset of RCI), those nodes may perform additional mitigation actions, which are FFS.
****** End of Change ******
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