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1
Introduction

Multi-carrier enhancements and related features have been an important evolution path of the UMTS system. After introduction of dual-carrier HSDPA back in Rel-8, dual-carrier HSUPA and dual-band HSDPA were added in Rel-9.  One of the limitations of Rel-9 functionality was the fact that it was possible to configure dual-carrier HSUPA only in the single-band mode and on adjacent carriers.  As a result, a Rel-9 UE could be either configured in dual-band DL mode with a single UL carrier, or with two carriers on both DL and UL but in a single band. This limitation was removed in Rel-13 with introduction of support for dual-band dual-carrier UL operation (hence referred to as DB-DC-HSUPA).

Yet another important Rel-13 enhancement is a possibility to combine R99 CS voice service with dual-carrier HSUPA (both in a single- and dual-band modes). Before that, in earlier releases, whenever the network had to establish the CS voice call, it had no option but to re-configure the UE into the single-carrier UL operation. 

Since R99 CS voice service has been an intrinsic part of the UMTS system starting from Rel-99, and dual-carrier dual-band enhancements were introduced already in Rel-8/Rel-9, it does not seem very beneficial to fragment UE market by limiting DB-DC-HSUPA and DB/DC-HSUPA+CS features only to Rel-13. In this discussion paper, we elaborate further on a possibility to enable the aforementioned features into earlier releases.

2
DB-DC-HSUPA and DB/DC-HSUPA+CS

Even though both DB-DC-HSUPA and DB/DC-HSUPA+CS are Rel-13 features, it is important to emphasize that they build on top of functional principles and features that have been existing in UMTS for quite long period of time. As an example, introduction of DB-DC-HSUPA resulted in almost cosmetic changes in the UMTS core specifications as most of changes were constrained to RAN4 clarification on how the total power should be calculated and split between carriers (the whole WI was led by RAN4). Same is for the DB/DC-HSUPA+CS feature that just re-used existing 2xSF2+2xSF4 and 2xSF2 code combinations to allow for the CS voice service on the primary UL carrier when two carriers are configured.

Referring to the TS 25.331 CRs [1,2], which introduced DB-DC-HSUPA and DB/DC-HSUPA+CS, one can see that the only ASN.1 change was addition of the corresponding capability information. There were no changes in configuration IEs because all the existing principles and functionality have been completely re-used.  Based on that, it is quite straightforward to enable support for these features in earlier releases, as the only change would be addition of the capability information. 

3
Conclusion

In this discussion paper we have presented motivation for enabling Rel-13 features, DB-DC-HSUPA and DB/DC-HSUPA+CS, into earlier releases. Based on the presented technical analysis, since configuration and activation of these features is accomplished  through legacy IEs and no new configuration parameters were added in Rel-13, it is enough to add the corresponding capability information into earlier releases. 
Proposal: Add support for DB-DC-HSUPA and DB/DC-HSUPA+CS into earlier releases.
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