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1. Introduction
TSG RAN has approved a study item on HSPA evolution, see ‎[1], where one objective is to improve spectrum efficiency, peak data rates and latency for HSDPA and HSUPA (E-UL). In Release 6, the highest achievable downlink peak rate is 14.4 Mbps, which could be increased by 50% by deploying 64QAM, whereas the uplink peak rate, 5.76 Mbps, could be doubled by deploying 16QAM.
The aim of this contribution is to outline the impacts on RAN1 specifications with respect to HSPA transmissions using 64QAM in downlink and 16QAM in uplink. Foreseen impacts on higher layer specifications are also listed.
2. 64QAM for HSDPA – Impact on RAN1 specifications
Foreseen extensions/modifications on the physical layer when extending to 64QAM are:
· HS-PDSCH: HARQ functionality and rate matching adjusted for larger transport block (TB) sizes.
· HS-SCCH: The modulation scheme bit of part 1 should be extended by an additional one bit, resulting in three extra encoded bits. The difference in encoded bits is adjusted by applying somewhat more puncturing in the subsequent rate matching.
· HS-DPCCH: The CQI reporting should be modified, such that an added CQI table reflects the possibilities to suggest larger TB sizes for UE categories that support 64QAM in downlink.
3. 16QAM for HSUPA – Impact on RAN1 specifications

Foreseen extensions/modifications on the physical layer when extending to 16QAM are:

· E-DPDCH: HARQ functionality and rate matching adjusted for larger TB sizes.
· E-DPCCH: The modulation scheme should be indicated, e.g. by adding an extra bit or deriving the modulation scheme directly from the E-TFCI bits.
· The uplink power setting procedures may need to be revisited and updated in order to reflect the new higher operating points.
· E-AGCH: Extended to grant larger powers to UEs supporting 16QAM, e.g. by using currently unused values in the AG table.
4. Impact on higher layer specifications

Foreseen impacts on higher layers are:

· Increased L1 bitrates require support of larger TB sizes, and thus modified TB sizes to be defined in the L2 specifications. The granularities of the TB size tables could e.g. be modulation dependent.
· The RLC protocol (Release 6) should be adjusted for the higher bitrates offered by the L1.

· Extended UE categories for handling larger TB sizes as well as for coping with the new modulation schemes.

5. Conclusion

The introduction of higher order modulation in DL and UL can be incorporated in the L1 specifications in a relatively straightforward manner. Also the impact on the higher layer specifications seems rather small and straightforward. Further details of the solutions should be discussed in the work item phase.
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