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1.
Introduction

Depending on the UE and the network configuration there are several options for which combinations of bearers that can and will be used for certain applications. One particularly challenging application type are the ones that require the A party to be ready to receive media as soon as the initial INVITE is sent (e.g. PoC and other services that do not use preconditions). It may not be allowed to establish realtime IP-CAN bearers on the IMS APN without a token and the UE may hence need to temporarily reuse (or establish) another non-realtime PDP context. It is assumed that the NW configuration always allows the UE to establish a non-realtime PDP context without a token/SBLP on the IMS APN.

2.
Discussion

2.1
Dedicated IM CN subsystem signalling bearer configured to only allow DNS, DHCP and SIP messages

In this configuration the UE and NW is configured to use a dedicated IM CN subsystem signalling bearer for IMS signalling. The only messages allowed on the dedicated IM CN subsystem signalling bearer are messages destined to P-CSCF, DNS and DHCP servers.

If the UE wants to establish a service without using precondition signalling in this configuration it must ensure that IP-CAN bearer resources are available before the first invite is sent. If no suitable general purpose IP-CAN bearer is available the UE shall establish a new general purpose IP-CAN bearer to be able to handle potential traffic arriving after the invite is sent. The UE may not be able to activate an IP-CAN bearer of the right QoS without a token so if the media requires QoS (or is in a received SDP requested to be on a separate bearer) the UE will need to establish a new IP-CAN bearer when the final SDP arrives.

The combination of using SBLP, strict limitations on the IMS signalling bearer and no preconditions forces the UE to activate (or reuse an existing) IP-CAN bearer before starting to establish the session. If the IP-CAN bearer do not have the correct QoS, or the NW requests the IP-CAN bearer to be separate, then an additional bearer for the media shall be established when the final SDP arrives.

In this configuration Ut traffic needs a separate IP-CAN bearer, as the dedicated IMS signalling bearer doesn’t allow communication over Ut.

In this configuration the UE is always required to have atleast 2 IP-CAN bearers for a session with media and the UE must be able to temporarily support 3 IP-CAN bearers. Non-IMS traffic like browsing would typically require an additional IP-CAN Bearer, separate or same as the general-purpose IP-CAN bearer used for Ut and other IMS media.

This is the most restrictive case and it is assumed that it will work also with a P-CSCF/GGSN in the visited NW.

2.2
Dedicated IM CN subsystem signalling bearer that allows media traffic

In this configuration UE and NW is configured to use an IM CN subsystem signalling bearer for IMS signalling and IMS media to and from servers in the home operators NW and non realtime traffic between UE’s.

If the UE wants to establish a service without using precondition signalling in this configuration it must ensure that IP-CAN bearer resources are available before the first invite is sent. In this configuration the dedicated IM CN subsystem bearer can temporarily handle media traffic to and from home NW application servers for the cases where no other suitable bearer is available. There is hence only need to establish an extra general purpose IP-CAN bearer for peer-to-peer type of services, before the final SDP arrives. When the final SDP arrives the UE may establish a new bearer or reuse an existing media IP-CAN bearer depending on the QoS requested and if the NW has requested a separate bearer or not. 

If no suitable general purpose IP-CAN bearer is available the UE can temporarily use the dedicated IM CN subsystem bearer to handle potential traffic arriving after the invite is sent. The UE may not have an IP-CAN bearer of the right QoS so if the media requires different QoS (or is requester to be on a separate bearer) the UE will need to establish a new IP-CAN bearer when the final SDP arrives.

In this configuration Ut traffic can use the dedicated IM CN subsystem signalling IP-CAN bearer or a general purpose IP-CAN bearer.

For client-server type applications, in this configuration the UE is always required to have atleast 1 IP-CAN bearer for a session with media and perhaps additional ones after final SDP is received if the media requires enhanced QoS. Non-IMS traffic like browsing would typically require an additional IP-CAN Bearer.

For peer-to-peer applications, in this configuration the UE is always required to have at least 2 IP-CAN bearers for a session, and perhaps additional ones after final SDP if the media requires enhanced QoS.

Roaming to a visited NW with local GGSN and P-CSCF requires that the home and visited operator agree on the UE and NW configurations, e.g. the home operator needs to provide the visited operator with an address range which should be allowed to be used on the dedicated IM CN subsystem signalling bearer.

This configuration is currently not defined in the standards, i.e. unless a standardized set of application servers are defined a mechanism is required for the UE to get aware of which additional servers that are allowed to be communicated with on the dedicated IM CN subsystem bearer.

A UE may misuse the dedicated IM CN signalling IP-CAN bearer as there is no way to ensure that it is only used when necessary.

2.3
General purpose bearer is used for IM CN subsystem signalling traffic

In this configuration UE and NW is configured to use a general-purpose IP-CAN bearer for IMS signalling and IMS media to and from servers in the home operators NW and non-realtime traffic between UE’s.

If the UE wants to establish a service without using precondition signalling in this configuration it must ensure that IP-CAN bearer resources are available before the first invite is sent. In this configuration the general purose IP-CAN bearer can temporarily handle media traffic for the cases where no other suitable bearer is available. There is hence no need to establish any extra general purpose IP-CAN bearer before the final SDP arrives. When the final SDP arrives the UE may establish a new bearer or reuse an existing media IP-CAN bearer depending on the QoS requested and if the NW has requested a separate bearer or not. 

If no suitable general purpose IP-CAN bearer is available the UE can use the temporarily use the general purpose IP-CAN bearer to handle potential traffic arriving after the invite is sent. The UE may not have an IP-CAN bearer of the right QoS so if the media requires QoS (or is requester to be on a separate bearer) the UE will need to establish a new IP-CAN bearer when the final SDP arrives.

In this configuration Ut traffic can use the general purpose IP-CAN bearer.

In this configuration the UE is always required to have atleast 1 IP-CAN bearers for a session with media. Non IMS traffic like browsing may be able to reuse the same general purpose IP-CAN Bearer.

Roaming should not be an issue, as all networks should be configured to allow the use of a general-purpose IP-CAN bearer for IMS signalling.

A UE may combine too much traffic on the same IP-Can bearer as the IMS signalling and hence risk achieving a pore QoS

3.
Conclusion

From the analysis above, it seems that the simplest configuration is to have a “General purpose bearer used for IM CN subsystem signalling traffic”. This configuration requires the least amount of resources (PDP Contexts), and additional PDP Contexts are only established for QoS reasons, i.e. if a certain media requires enhanced QoS.

There seems to be 2 main reasons to deploy a dedicated signalling PDP Context:

1) Charging reason; In case the operator does not have Flow Based Charging deployed, usage of the IM CN Subsystem signalling flag provides means to apply special tariffing for application level signalling

2) QoS reason; The operator intends to provide enhanced QoS for application level signalling traffic by deploying the usage of the QoS signalling flag. It is likely that this would imply the usage of the IMS signalling flag as well in order to restrict the traffic that is allowed to use the enhanced QoS bearer.


It can be concluded that deployment of a dedicated signalling PDP Context will require an additional PDP Context to be activated by the UE in the vast majority of cases. The dedicated Context could possibly be temporarily used by client-server media traffic, e.g. for applications like PoC by extending the list of servers the restrictions of the dedicated Context apply to. However, media traffic of peer-to-peer applications will not be able to use this dedicated Context.

4.
Proposal

It is proposed to discuss the different options as described above. Decide on a way forward and, if necessary, document required changes in 23.228 i.e. if configuration in chapter 2.2 is pursued. If no changed to any TS is necessary, it is proposed to document the possible configurations in the PoC TR 23.979.
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