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Proposed changes:
*** 1st Change ***
6.7 
Solution 7: Bulk Signaling 
6.7.1
General bulk signaling

If signaling for a larger number of PCRF sessions has to occur at the same time, but the information to be signaled is not shared between sessions but rather is individual, the more optimized PSSID concept (see subclause 6.7.2) cannot be used. There is still the benefit of bulk signaling in terms of reduced total amount of transmitted data and less parsing; in this case the PCRF application signaling message can be built like shown in figure 6.7.1.1. 
NOTE:
This usage is e.g. useful in case of partial PCRF failures. 
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Figure 6.7.1.1: General bulk signaling (example: teardown of Gx sessions using RAR command)

For that purpose, per application command the admissible structures of bulk signaling need to be defined.
6.7.2
Bulk signalling based on PCRF Session Set ID (PSSID)
6.7.2.1
Concept

This kind of signaling allows to handle large amounts of PCRF sessions efficiently and is based on session sets. A prerequisite is that the information to be signaled in addition to session identification (it may also be null) is shared by all the sessions of a set (e.g. a grace time).   
A PCRF Session Set Identifier (PSSID) identifies a set of PCRF sessions within a PCRF node and its PCRF clients. PCRF Session Sets may be created and maintained by the PCRF nodes. Each node (PCRF and clients) maintains a local mapping of PSSID to its internal resources. PSSIDs can be used in bulk signaling in case of total or partial failures, e.g. to tear down PCRF sessions or to restore PCRF session data efficiently. However, the PSSID concept may not be supported by a PCRF if the PCRF performs the bulk signaling always per nodal basis. 

The fully qualified PSSID (FQ-PSSID) is the combination of the node identity and one or more PSSIDs assigned locally by the node, and identifies a set of PCRF sessions.The node identifier shall be globally unique across all 3GPP networks. 

Editor’s note: the format of FQ-PSSID needs to be defined in 3GPP TS 29.21x series. 

Further characteristics of the PSSID concept are:

-
PSSIDs may relate to diverse input criteria in the allocating node e.g. a HW components (blades), a SW components (DB slices), a service or a user; 

-
the PSSID which is linked to a PCRF session is allocated by the PCRF node and is signaled to PCRF client(s); 

-
in comparison with bulk signaling using a flat list of PCRF/DIAMETER session ids, PSSIDs allow for compacting the amount of session identification information in the signaling;

-
the size of the set represented by a PSSID (i.e. the granularity of bulk signaling) depends on the implementation, but the trade-off between the effort of encoding/decoding FQ-PSSIDs and the amount of signaled information should be considered.

Figure 6.7.2.1.1 visualizes the concept at the example of two PCRF nodes and two PCRF clients.

The support of PSSIDs is an optional feature for PCRF and PCRF clients. 

In order to terminate in the bearer plane all sessions that correspond to the PSSID, a PCRF client should link a PSSID to a CSI that is used for the S5/S8/S11 interfaces. In this way, a bulk session termination over the S5/S8/S11 interfaces can be achieved.


[image: image3]
Figure 6.7.2.1.1: Concept of PSSIDs

6.7.2.2
Use in signaling

During PCRF session establishment, depending on the support of the feature, both the PCRF node and the PCRF client may provide a FQ-PSSID containing exactly one PSSID for that particular PCRF session in the appropriate request and response message(s) (CCR, CCA). The receiving node shall store the Node-ID and PSSID values from the FQ-PSSID in its PCRF session data. 

If there is a need for bulk signaling, PSSIDs can be used instead of individual session identification (e.g. the  “target sessions” in step 1 of the procedure described in figure 6.5.1). A possible coding is illustrated in Annex A.1.

NOTE: 
when using FQ-PSSIDs, their size should be considered in conjunction with rest of signaled DIAMETER AVPs with respect to IP fragmentation.
An example for the use of PSSID in signaling is shown in figure 6.7.2.2.1. Here a general purpose session is used for the signaling on DIAMETER level, wheres PSSIDs are used inside the bulk signaling message to address sets of PCRF application sessions. 

[image: image4]
Figure 6.7.2.2.1: Use of PSSID in signaling (example: teardown of Gx sessions using RAR command)
For that purpose, per application command the admissible structures of bulk signaling need to be defined.
6.7.3
Embedding in the DIAMETER signaling concept

DIAMETER, as a AAA type of protocol, is session oriented and up to now does not foresee the concept of bulk signaling (or structuring of a multitude of sessions); PCRF applications are based on the underlying DIAMETER session model. A simple solution consists in defining a session specifically for the bulk signaling; it should be created as the first one after a PCRF client has started up, e.g. by exchanging a dummy RAR/RAA message with empty FQ-PSSIDs. All further bulk signaling messages reuse the same session-id.  
Editor's note: DIME WG within IETF#78 has started a discussion on the DIAMETER General Purpose Session concept, see http://tools.ietf.org/html/draft-liebsch-dime-diameter-gps-00  and http://www.ietf.org/proceedings/78/minutes/dime.txt. Results thereof should be cross checked, if and when available.   
The routing of bulk signaling requests and responses in DRA has to be done directly based on the node identity within FQ-PSSID. 

*** End of Changes ***
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