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Concurrent PS and CS dedicated channels

At the GERAN WG2 #11 bis meeting in Atlanta, concerns were raised on the use of an evolved Gb conversational bearer and a concurrent CS dedicated channel.

The scenario envisaged is that where a user is involved in an ongoing  conversational service towards one CN domain (CS speech call or PS conversational service) and receives a paging message from; or establishes an conversational class call to the alternative domain.  

Consideration has been given to some of the issues (DTM and otherwise) and the following potential issues have been identified:

· What are the valid use cases for the support of this feature in GERAN?

· Which channel has priority if this feature is not supported?  

· Which entity should co-ordinate between the two domains and which entity is responsible for deactivating the service?
· Will it be possible to maintain call establishment/service interruption times for concurrent services?
· How is handover co-ordinated between the two domains?

· How are failure cases handled, and what are the failure cases?

Given the current working assumption that only conversational services require a dedicated PS channel, there are no identified use cases where this configuration will need to be supported.  The case of dedicated CS voice and PS streaming video is considered a more likely case.  

The currently foreseen DTM scenarios in eGb cover a dedicated channel (CS or PS) and shared PS channel.  Enhancements to DTM will have to be agreed in order to allow for establishment of the CS call while maintaining an ongoing dedicated PS connection.  

Currently, any connection ongoing in the PS domain is aborted when a CS call is setup, and then re-started.  This is obviously unacceptable for conversational services.  

Depending on the QoS and service requirements in eGb mode, a method of adding the CS connection without disrupting the existing PS session would need to be provided to support the concurrent dedicated CS and PS channels.  One proposal to do this is found in [2] and repeated in Figure 1.  
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Figure 1
Possible enhanced procedure for establishing a CS Connection whilst in Packet Transfer Mode

Essentially this procedure modifies the signalling flows that can be used on the Um interface for the DTM signalling between the MS and the GERAN. 

The problem with introducing this behaviour is that the network must have considerably more co-ordination between the PS and CS domains (for example, by providing the IMSI to the BSS in downlink PDUs).  The radio resource control functions must co-operate in order to allocate CS resources on the appropriate frequency and timeslot to match with the existing PS resources.  

If this is not possible then some internal resource re-organisation is required in order to end-up with the appropriate resources for both the CS connection and the PS session.  This is a time-critical task (so as to avoid service interruption for either domain) and is particularly important in NMO II where there is no paging co-ordination in the CN or in the RAN (GPRS MS listens to CCCH even while in packet transfer mode). The co-ordination of the handover at the cell level, and also between BSC’s is considered complex, and technically challenging when compared to PS handover.  Dual handover should be based upon the current procedures in UTRAN; i.e. each handover would need to be sent via it’s respective CN domain.

The target BSC will co-ordinate the resource assignment for both handover events, and send back responses via each CN domain.  The source BSC co-ordinates the switchover event, i.e. the source BSC waits until both triggered preparations are finalised (positively or negatively).   An analysis of the interactions between RR and GRR in the source cell is ffs.

The relationship with the intra-BSC case needs to be examined as well, since the optimisations proposed in [3] may need to be considered as part of this scenario.  These scenarios need to be investigated at length before their feasibility in current eGb timescales can be assessed.  

The impact of dual handover on service interruption time is also not understood.  How will the MS make a simultaneous access in the new cell.  Will there be a new Dual Handover Complete message which is sent to RR and GRR or will the MS send a Handover Complete and a PS Handover Complete?  The failure cases are expected to require much greater co-ordination between the two CN entities and the BSC.  

If it is agreed that the feature will not be supported, then it is necessary to specify the behaviour of the MS when the possibility of this scenario occurs.  It does not seem acceptable to simply discard one call or the other based on a simple priority system. 

Conclusion

Taking into consideration the points raised above, it is proposed that support be provided in release 6 for an MS with an ongoing dedicated connection in one domain to be able to be paged for a new dedicated session in the other domain.  This is  in order to provide the end user with the option to accept the new call at the expense of the current call, or to put one call on hold while taking the other.

Possible further DTM enhancements are feasible and considerations on those have been provided in [1]. However, it is proposed to not provide support for concurrent CS and PS dedicated channels in release 6 due to the described complexity and standardisation time. Work should continue in a later release when the eGb concept is complete.  It is proposed to standardise the behaviour in the event of the above scenario occurring in release 6.  This approach is considered as a realistic evolution scenario for conversational services in the PS domain.
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