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1
Introduction

The CS service has been an intrinsic part of the UTRA system that starting from R99 has been offering a reliable way of speech communication. Over the time it has been enhanced with additional features such WB-AMR and DCH enhancements; furthermore there are ongoing activities to introduce a new EVS codec to the UTRA system. As of now, the CS service continues to play a crucial role in UTRA offering speech service not only to the UTRA terminals, but also to the LTE system in the CS-fallback mode. At the same time, the UTRA system also provides a high-speed access to the packet service that also has been improved with various features, among which DL/UL multi-carrier enhancements provide the highest gains. Both DL and UL multi-carrier enhancements are getting commercially deployed becoming the baseline for the high-speed packet access. 

The UTRA specification allows for simultaneous establishment of CS and PS RAB effectively enabling ongoing CS call during the packet data session. When the DL multi-carrier enhancements were introduced, they were specified in such a way that they can be combined with the CS call (with a limitation that it is limited only to the primary carrier). On the contrary to it, the UL multi-carrier feature cannot be combined with the CS call requiring the network to disable them whenever the CS call is established.

In this discussion paper we elaborate further on a simultaneous usage of DL/UL multi-carrier features with the CS service and as a way forward suggest to remove current limitations in the specification that do not allow to configure simultaneously UL multi-carrier and CS.

2
UL multi-carrier and CS

As mentioned in the Introduction part, multi-carrier features have been becoming a baseline for the UTRA terminals that contain not only DL but also UL enhancements. Recently, the DC-HSUPA feature has been commercially launched in a few big operator networks showing UL peak rates of 11.2 Mbps. It is worth noting that DL and UL multi-carrier enhancements are not only about achieving peak rates but also about having better load balancing and more efficient channel usage. Furthermore, there is  an ongoing Rel-13 WI that aims at introducing UL dual-band multi-carrier support that will complement the corresponding DL functionality opening even further opportunities for the multi-carrier evolution in the UMTS system. Thus, it seems more than natural that establishment of the CS RAB should not impact negatively multi-carrier benefits. However, while it is possible to combine CS with the DL multi-carrier operation, it is not allowed for the UL multi-carrier. As a result, every time a UE receives or triggers establishment of the CS call, the network resorts to reconfiguring the UE into the single-carrier UL operation, impacting both Rel-9 DC-HSUPA feature and being standardized Rel-13 dual-band UL. 

Taking the presented considerations into account, we suggest to consider removing a limitation that does not allow to configure simultaneously dual-carrier / dual-band UL operation with CS. 

3
Conclusion

In this discussion paper we have presented our general considerations regarding the simultaneous usage of the DL/UL multi-carrier features with the CS services. The DL/UL multi-carrier enhancements provide benefits in terms of achievable peak rates and load distribution. While it is possible to combine CS with DL multi-carrier, it is not the case for the UL multi-carrier. 
Proposal: Remove a limitation that does not allow to combine HSUPA dual-carrier / dual-band with CS.
