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1
Introduction

Clause 6 of TR 23.818, “Analysis of impact of non call related IMS signalling” describes that SIP is used for more than the establishment of real-time services, and that one important service that requires consideration is presence. Presence signalling can result in both a high number of messages over the air interface as well as a large size of messages.

A number of solutions are currently proposed for this issue. This contribution further elaborates on the pros and cons of each one with the aim to identify an optimal solution in the release 7 timeframe for this issue.
2
Discussion

2.1
General

When the SIP signalling is used to transport payload, such as it is with presence, this can cause interference with call establishment as well as with the media of ongoing calls.  As non-call related signalling such as presence is transported at the same priority as the call establishment signalling, it can interfere with the call establishment of the user receiving the presence information, as well as the other users trying to share the same transmission resources in a cell.

Typically, SIP signalling is prioritized over media by the setting of the signalling indication to ‘yes’ and the use of a high traffic handling priority (THP=1). This has the effect that background/interactive services like presence and instant messaging that uses SIP signalling to carry payload can pre-empt the transmission of real-time media such as voice. 

When WCDMA HSPA is used as an access, this can mean that the service coverage of multimedia IMS real-time services containing e.g. video is reduced. The additional bits caused by non-call related signalling may cause audible and visible disturbances near the coverage limit for the multimedia IMS real-time service. 

When the GERAN is used as an access, the available bit-rate will in many cases be too low to carry large prioritized presence messages without causing audible disturbances in a basic voice call ongoing in parallel. 

Further, a bearer used to carry call related signalling should have a high allocation retention priority to secure that call related signalling get trough. This has the effect that the bearer establishment of a presence user may lead to the dropping of other users in a loaded cell. 

The preferred solution may be for WCDMA HSPA to keep presence users on e.g. Cell_FACH (not having dedicated resources) in a loaded situation.

2.2
Solutions
Three different solutions to solve this problem are currently proposed in TR 23.818. We could group them however in two different sets of solutions.
2.2.1 
Application level solutions

Application level solutions by e.g. “Limiting traffic load” and/or “Reducing message size” of the non-call related traffic are defined in sections 6.2.1 and 6.2.2 respectively. 

This kind of solution approach comes to mitigate the impact of the problem rather than solving it. Furthermore, since the application does not have accurate information regarding the state of the radio network, application level solutions shall always be active and executed even if there was sufficient radio capacity to transport this over the air interface. This will have a negative impact on service delivery and user experience and is viewed as a much more brutal approach than it would be desired.
Additionally and even when the discussion so far has been focused around Presence, other applications also make use of the Subscribe/Notify event package behaviour in a similar way as in Presence ( i.e. sending Notify at any moment). In addition, the SIP Message is used in the same way to push non-call related information to a UE, e.g. SMS. 
This means that the different standardization bodies where these services are defined would need to adopt this type of application level solution for the handling of non-call related signalling.

2.2.2
Transport level solutions

Transport level solutions are based upon finding means to prioritise the non-call related signalling differently through the IP-CAN (e.g. over the air interface).

In 3GPP networks, this is based upon sending the non-call related signalling on a different PDP context to the control SIP signalling used to establish a call. In situations of overload of radio resources, this allows a different prioritization over the air interface for media flows and control SIP signalling over non-call related SIP traffic. 

As transport level solutions allow the non-call related signalling to be transported to the user when there is sufficient radio traffic, while minimising the impact to ongoing calls, this contribution considers these solutions to be the preferred approach. 
This type of solution approach would at the same time accommodate any service application making a similar use of the Subscribe/Notify event package beyond the Presence service.
2.2.3
Detailing transport level solutions

Two different alternatives are currently available in TR 23.818 in order to achieve a different prioritization for non-call related signalling flows; either using a separate IP Port or a separate DSCP IP header to the rest of the SIP signalling.  

Placing the non-call related signalling on a separate IP port implies that the UE registers multiple contacts (one for call related signalling and another for non-call related signalling) which in turn brings a number of implications on procedures and system performance as the multiple contacts would …

· multiply the number of security associations between the UE and the P-CSCF (i.e. the current registration procedure would be impacted),  
· multiply the number of sigcomp flows;
· be propagated into the S-CSCF and would be in the scope of the normal forking behaviour (this would require additional means to suppress/change the normal forking logic).

Transport the non-call related signalling with a separate DSCP value presents fewer implications most of them solved with existing mechanisms or easily accommodated within the current system.
· The P-CSCF would require logic to differentiate call and non-call related SIP signalling in order to set respective DSCP values. 

One possible approach, which would not require any extra standardization work, would be to analyse the SIP method/content in the P-CSCF to determine the DSCP.

Alternatively, an explicit indication in the SIP message generated by the source could be introduced. This indication would be mapped by the P-CSCF to the applicable DSCP. This could be achieved with an extension of RFC 4412 “Communications Resource Priority for the Session Initiation Protocol” that would define new resource priority syntax and semantics to request specific IP packet forwarding priority in the Resource-Priority SIP header. This alternative is not recommended within this document as it requires further standardization work which would provide the related functionality beyond Release 7 timeframe.
· The GGSN would map different DSCPs to different QoS PDP contexts.
This can be achieved making use of preconfigured PCC rules which shall map to a different (lower priority) PDP context. This behaviour is already provided by the Rel-7 PCC architecture. 
· The UE would map the uplink non-call related traffic to the different PDP contexts.

When working under UE initiated Bearer Control Mode, the UE should select the PDP context for UL non-call related traffic on a SIP method basis.

In NW initiated Bearer Control Mode, the NW shall decide and trigger if necessary (e.g. if not handled within the general purpose PDP) the establishment of the correct PDP context for handling non-call related signalling traffic. This can be done at initial IMS registration if the P-CSCF subscribes to notifications of the IMS signalling path status, but should preferably be done already at IP-CAN Session Establishment. As part of the procedure for Network Requested Secondary PDP Context Activation, the UE will receive the information to map the IP Flows corresponding to non-call related traffic to a different PDP context.
As shown above, the use of the DSCP approach limits the standardisation required. Implementations can follow the guidelines presented above in order to achieve the down prioritization of the non-call related signalling traffic.

3
Proposal

This contribution proposes that the transport level solution using DSCP header to differentiate the non-call related signalling is taken forward as a working assumption and further considered as a solution for the release 7 timeframe.
It is propose that the following text is included into TR 23.818.
*** First change ***
6.2.3
Supporting different prioritisation of the non-call related signalling through the IP-CAN

In order to ensure that non-call related signalling (such as presence) does not interfere with call establishment, or the media for ongoing calls, to either the user receiving the non-call related signalling, and other users sharing the same transmission resources (e.g. the same call in a cellular network), a means is required to transport the non-call related signalling through the IP-CAN at a lower priority than the real-time media and call related signalling.  This is to allow the IP-CAN to provide a different handling in congestion situations, while still allowing the non-call related signalling to get through when there is sufficient transport capacity to do so. 

The different prioritisation could be achieved by placing the non-call related signalling a separate IP port to the rest of the SIP signalling; or through the use of the differentiated service code point (DSCP) IP header. (The DSCP head is used to provide differentiated treatment at the IP transport level).

Placing the non-call related signalling on a separate IP port would imply the following:

-
The UE would have to register multiple contacts, one for call related signalling and another for non-call related signalling;

-
The multiple contacts would imply multiplying the number of security associations between the UE and the P-CSCF; the current registration procedure would be impacted;

-
The multiple contacts might imply multiplying the number of sigcomp flows;

-
The multiple contacts would be propagated into the S-CSCF and would be in the scope of the normal forking behaviour; this would require additional means to suppress/change the normal forking logic;

-
The multiple contacts related to one UE might require signalling means to associate them to avoid misconception during registration and for subscribers to registration event package;

Transport the non-call related signalling with a separate DSCP value would imply the following:

-
The P-CSCF would require logic to differentiate call and non-call related SIP signalling in order to set respective DSCP values.

One possible approach, which does not require any extra standardization work, is to analyse the SIP method/content in the P-CSCF to determine the applicable DSCP.

-
The GGSN would map different DSCPs to different QoS PDP contexts.
This can be achieved making use of preconfigured PCC rules which shall map to a different (lower priority) PDP context. This behaviour is already provided by the Rel-7 PCC architecture. 
-
The UE would map the uplink non-call related traffic to the different PDP contexts.

When working under UE initiated Bearer Control Mode, the UE should select the PDP context for UL non-call related traffic on a SIP method basis.

In NW initiated Bearer Control Mode, the NW shall decide and trigger if necessary (e.g. if not handled within the general purpose PDP) the establishment of the correct PDP context for handling non-call related signalling traffic. This can be done at initial IMS registration if the P-CSCF subscribes to notifications of the IMS signalling path status, but should preferably be done already at IP-CAN Session Establishment. As part of the procedure for Network Requested Secondary PDP Context Activation, the UE will receive the information to map the IP Flows corresponding to non-call related traffic to a different PDP context.
The use of the DSCP approach limits the standardisation required, even though it does have some limitations.  As the DSCP code points are sometimes mapped at network boundaries, the DSCP approach works best if the GGSN and the P-CSCF are in the same network (as described in standards today) or at least the SLA between the networks takes into account the DSCP values for the call signalling and the non-call related signalling.

*** Next change ***
6.3
Conclusion

 In order to find a solution in the release 7 timeframe, the working assumption is that Non-call related signalling should be transported on a differing DSCP value than the call-related signalling and real-time media.

The guidelines presented in section 6.2.3 of this TR to achieve the down prioritization of the non-call related signalling traffic in bad coverage or overload conditions shall be included in 3GPP TS 23.228 either as an specific informative annex or within the GPRS specific annexes. 
*** End of changes ***
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