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Abstract of the contribution: Clarify the CELL ID, dynamic activation of reporting and roaming aspects in the GTP-U based congestion reporting solution in TR 23.705. 
Discussion
1. Whether the CELL ID should be part of the congestion feedback?
CELL ID information can be of benefit for the congestion mitigation as following:

-
It enables location based congestion mitigation policies, e.g. to differentiate between indoor and outdoor cells, or between the cells in a shopping mall and residential area.
-
The CELL ID reported by the RAN can be a correlation criterion for the individual congestion reports (per UE/bearer) to the CN, so that congestion mitigation decisions can be made for a group of UEs/bearers in the same congested cell (at least for those that are connected to the same PGW/PCRF) and thus the per UE/bearer policies can be more generous.
-
It enables different mitigation approaches for different types of cells, e.g. for macro, micro and small cells in HetNet deployments.

-
It helps operators to identify how severely/often cells get congested, e.g. for the purpose of pulling network congestion data from O&M systems to further analyse congestion in neighbouring cells.
2. How to control the amount of congestion reports?

There is already a mechanism described in subclause 6.1.5.2.2 of the TR which achieves a control of the amount of congestion reports that are sent by a cell. This mechanism defines a dynamic activation of congestion reporting based on operator's policy and should be reflected in the GTP-U based congestion reporting solution as well. 

With this mechanism, the PCRF can activate the "RCI reporting" on a per bearer granularity. The RAN node will not send the RCI (and CELL ID) in all bearers of all UEs but only in those bearers for which the “RCI reporting” has been activated.

3. How to disable the RCI for home routed roaming scenario?
There are alternative ways to disable RCI in home routed roaming scenario:

1) The SGW on the boarder of different PLMNs can be configured to drop the RCI in the GTP-U packet for some PLMNs.
2) The MME can send indication to RAN so that RAN does not include RCI in the uplink packets of certain users.
Solution 1) needs the border SGW to be configurable, perhaps on a per HPLMN basis with options (on/off), to configure whether the RCI should be dropped or not. Based on the configuration, the SGW can drop the RCI information in uplink packets if the corresponding HPLMN is not allowed to receive it. Solution 1) is implemented by the SGW and does not induce other extra impacts upon the network.
Solution 2) needs the MME to decide based on the UE’s HPLMN to determine whether the RCI should be sent or not, e.g. by local configuration or by obtaining further information from the PGW/PCRF. If the functionality of dynamic activation of “RCI reporting” is available between VPLMN and HPLMN, the MME may prevent the activation of "RCI reporting" from specific/all PLMNs other than the VPLMN.
Proposed text
==================START FIRST CHANGE=======================

6.1.5.1.1
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.
Additionally, the CELL ID is included in the extension.
NOTE 1:  The Cell ID is used for deriving congestion mitigation policies.

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. The CELL ID may only be included when RAN congestion status or UE location changes.
NOTE 2: The PCEF forwards the Cell ID of congested cell together with the RCI to the PCRF in case the PCRF has requested this information 
NOTE 3: 
In case where there is no uplink traffic, then the current RCI is indicated to the CN once the next uplink packet is sent.
Based on the operator's policy, the PCRF/PCEF may activate or deactivate the "RCI reporting" on a specific bearer for a given UE as described in subclause 6.1.5.2.2. The RAN node sends the RCI (and CELL ID) only in those bearers for which the “RCI reporting” has been activated.
For the home routed roaming case, the MME may prevent the RCI reporting to specific/all PLMNs other than the VPLMN according to the roaming agreement between VPLMN and HPLMN operators. 

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.
6.1.5.1.2
High-level operation and procedures

The solution procedures are the following (see Figure 6.1.1.5.1.2-1):
0) Based on the operator's policy, the PCRF may activate the "RCI reporting" on a specific bearer for a given UE as described in subclause 6.1.5.2.2.
1) In case a cell is congested and the “RCI reporting” has been activated for one or more bearers, congestion information is included in the uplink data traffic packets (of those bearers) until the congestion abates. The GTP-U packet header includes the RCI (RAN Congestion Information) and the Cell ID. 
2) 
The GGSN/PGW investigates the GTP-U header and obtains the congestion information.

3) 
The GGSN/PGW may report the congestion information to other network nodes:

a)
Event reporting over Gx in order to inform the PCRF shall be implemented as defined in the subclause 6.1.5.1.3.1;

b) 
RCI transfer to the TDF shall be implemented as defined in the subclause 6.1.5.1.3.3.
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Figure 6.1.5.1.2-1: User-plane congestion management – high-level view.
NOTE:  Step 0) from above description is not shown in the figure.
==================End FIRST CHANGE=======================
================START SECOND CHANGE====================
6.1.5.1.5
Impact on existing entities and interfaces
The RAN nodes (BSC/RNC/eNodeB):

· Enhancement of S1-U interface for inclusion of congestion information in uplink packets.
· Enforce the policy of RAN user plane congestion reporting;
NOTE:
Stage 3 header extensions of GTP-U to include congestion information (e.g., RCI and Cell ID) are done by CT4.
SGW:

· Receive and pass down the policy of RAN user plane congestion reporting;
S4-SGSN/MME:
· Receive and pass down the policy of RAN user plane congestion reporting;
The GGSN/PGW:
· Recognize the congestion indicator;

· Support congestion event trigger subscription and event report to the PCRF;
· Support of enhancements for PCC rules as defined in subclause 6.1.5.1.4.1;

· In case of TDF deployment, support the transfer of RCI to the TDF;
· Enforce the policy of RAN user plane congestion reporting;
The PCRF:
· Support congestion event trigger subscription and receiving of event report;

· Support congestion reporting to AF
The AF:

· Support subscription to and receiving of congestion traffic plane events;

· Support the congestion mitigation directly or indirectly.

The TDF:
· Recognize the congestion indicator;

· Support of enhancements for ADC rules as defined in subclause 6.1.5.1.4.1.
================END SECOND CHANGE====================
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