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Abstract of the contribution:

Solution 1.5.1 (GTP-U piggy-packing solution) has still an FFS for the case where PMIP protocol is employed on S5/S8. In this contribution we discuss the principal options for solving this issue and provide the required completion of description in our preferred way.
Discussion
Solution 1.5.1 in TR 23.705v061 describes currently only functionality for GTP-U based S5/S8; the PMIP variant is still FFS. 

For the PMIP case we see three principal signalling options, see figure 1 for the non-roaming case:

A. (i) RCI report via GTP-U to SGW; (ii) intercept at SGW; (iii) event reporting via Gxc; (iv) congestion mitigation policy provisioning via Gxc;

B. First three steps as in A), but congestion mitigation policy provisioning via Gx;
C. (i) RCI report via GTP-U to SGW and further on to PGW; (ii) event reporting via Gx; (iii) congestion mitigation policy provisioning via Gx;

Note: for simplicity, PCC functional entities BBERF (in SGW) and PCEF (in PGW) are not mentioned extra in graphs nor text.
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Figure 1: signaling options for PMIP based S5 (i.e. non-roaming)
Figure 2 and 3 illustrate the roaming cases for home-routed traffic and local breakout respectively.
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Figure 2: signaling options for PMIP based S8 (roaming, with local breakout)
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Figure 3: signaling options for PMIP based S8 (roaming, with home-routed traffic)

A comparative analysis of the three signaling options is compiled in table 1. Relative qualifications (“better”, “equal”) refer to the base solution, i.e. GTP-U based S5/S8. Also, not a pure but a mixed deployment in a NW is assumed (e.g. GTP-U is used at least on selected PGWs due to roaming requirements); or, seen from overall specification point of view, the GTP-U solution is assumed to be specified in any case, thus only the necessary additions due to PMIP are considered for the evaluation. 
	
	A
	B
	C

	Signalling efficiency
	better (one hop saved); only once in case of multiple PDN connectivity (assuming same PCRF)
	better (one hop saved); only once in case of multiple PDN connectivity (assuming same PCRF)
	equal

	Congestion mitigation efficiency
	worse (one hop later in DL)
	worse (one hop later in DL)
	equal

	Replication of functionality
	All UPCON functionality needs to be implemented additionally in SGW and, for Gxc, in PCRF.
	Reporting part of UPCON functionality needs to be implemented additionally in SGWs and, for Gxc, in PCRF.
	None. 

	(Additionally) impacted nodes and amount of impact
	SGW (high), PCRF (modest)
	SGW (modest), PCRF (modest)
	SGW (small), PGW (small)

	(Additionally) impacted interfaces
	Gxc
	Gxc
	S5


Table 1: analysis of options of conveying RCI with PMIP on S5/S8

From table 1 it seems that option C is best. The one hop saved in signalling of RCI seems a very minor advantage, and it is outweighed by the disadvantage that congestion mitigation (for DL traffic) in turn takes place one hop further downlink. 
The major drawback of options A and B are the replication of functionality across nodes and interfaces. We also find that the amount of additional impacts with solution options A and B in SGW are not desirable; in contrast, the small impact with option C (which consists in extracting the GTP-U extension header and stuffing it into the [enhanced] PMIP format) is acceptable. 
Regarding the enhancement of protocol functionality on S5/S8, we see this to be done in the PMIP user plane. The same methods as those proposed for RCI conveyance from PGW to TDF (see S2-133091) can be employed. Such enhancements can be done by defining a 3GPP/vendor-specific extension/usage of existing fields or definition of extension header. The detailed and optimized protocol specification is left for stage 3.
Proposal

We propose to apply the following changes to TR 23.705v070:
First Change

6.1.5.1
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.
For PMIP-based S5/S8 RCI can be included in user plane packets as a 3GPP/vendor-specific extension/usage of existing fields or definition of extension header. The SGW maps RCI from the incoming GTP-U format onto the outgoing PMIP format of the packet.
Note: for simplicity in the rest of this description only the GTP-U variant is referred to (but the corresponding interpretation for PMIP is straightforward).

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.
Second Change
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):
1) The congestion indicator is reflected in the uplink GTP-U data traffic packet. The packet header is included with the RCI (RAN Congestion Information) which includes the level of congestion and potentially also the location information (e.g. Cell ID).

1a)  The congestion indicator is forwarded in the uplink data traffic packet, either in GTP-U (for GTP based S5/S8) or in PMIP user plane packets (for PMIP-based S5/S8).
2) The GGSN/PGW investigates the GTP-U header and obtains the congestion information.

3) GGSN/PGW may report the congestion to other network nodes.
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Figure 6.1.5.1.2-1: User-plane Congestion Management – High-level View
Third Change
6.1.5.1.5
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB):
· Include RCI defined in this solution in the uplink packet.


SGW:

· Forward the congestion indicator. 

· In case of PMIP-based S5/S8, map from GTP-U format to (extended) PMIP format.
GGSN/PGW:
· Recognize the congestion indicator.

End of Changes
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