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1 Introduction
In the 3GPP RAN1 47bis meeting, five change requests (CRs) [1][2][3][4][5] were presented as baselines for 16QAM for HSUPA. These CRs address E-DPCCH frame structure, slot formats, channel coding, modulation mapping of 4PAM, E-DPDCH/DPCCH boosting, etc.  However, power control policy on E-DPDCH is not considered. Furthermore, according to [6], CR(s) to TS 25.391(which will be submitted in TSG-RAN#35 plenary on 6-15 March, 2007) should be proposed after introduction of 16QAM. This contribution mainly focuses on these two topics.

The prototype text from the specifications will be indicated in italic. And added and modified text will be indicated in normal font and blue colour.

2 Changes to TS25.214-7.3.0(2006-12)
Inter-interference between I branch and Q branch is always present because of multipath, Doppler shift and interference of other transmitters. When 4PAM (16QAM equivalent for both I branch and Q branch in total) is applied on E-DPDCH, this phenomena becomes more sever than that of BPSK. So it is suggested that the following sections be revised and added in order to reduce this inter-interference.

--------------------Text Start------------------------------------------

3.2 Abbreviations
For the purpose of the present document,  the abbreviations given in 3GPP TR 21.905[2] and the following apply:

         16QAM       16 Quadrature Amplitude Modulation

         4PAM        4 Pulse Amplitude Modulation

         AG           Absolute Grant

         E-AGCH      E-DCH Absolute Grant Channel

         E-DPCCH     E-DCH Dedicated Physical Control Channel (FDD only)
--------------------Text Omitted---------------------------------------

6B E-DCH related procedures
--------------------Text Omitted---------------------------------------

6B.4.2 Downlink compressed mode

The following applies for the UE for reception of E-HICH, E-RGCH and E-AGCH, during compressed mode on the DPCH or F-DPCH:

-
A UE shall decode E-HICH, E-RGCH or E-AGCH transmissions to the UE using all the slots which do not overlap a downlink transmission gap.

-
The UE may discard E-HICH, E-RGCH or E-AGCH slots which overlap a downlink transmission gap.

6B.5 E-DPDCH Power Control

If 4PAM were not applied during E-DPDCH TTI

The E-DPDCH transmission power is controlled the same way as in Release 99.

Else

       The E-DPDCH transmission power and DPCCH transmission power should keep constant within E-DPDCH TTI.

End if.

--------------------Text End---------------------------------------

One advantage of keeping E-DPDCH Tx power constant within an E-DPDCH TTI during a 4PAM (16QAM) transmission on E-DPDCH is that the channel estimation in non-pilot of DPCCH duration can make use of channel estimation in pilot duration at next slot (except that of the last slot).
3 Changes to TS 25.319 -7.1.0

Changes to TS 25.214 will impact on TS 25.319, so some contents should be added in TS 25.319 on the basis of modification to TS 25.214.

--------------------Text Start---------------------------------------

4 Background and introduction

The technical purpose of the Enhanced Uplink feature is to improve the performance of uplink dedicated transport channels, i.e. to increase capacity and throughput and reduce delay. This is applicable for UTRA 3.84 Mcps and 7.68 Mcps TDD and FDD only.

Among the techniques considered in [1, 9], the following techniques are part of the work feature:

-
Node B controlled scheduling: possibility for the Node B to control, within the limits set by the RNC, the set of TFCs from which the UE may choose a suitable TFC.

-
Node B controlled physical resource scheduling (3.84 Mcps and 7.68 Mcps TDD ony).

-
Hybrid ARQ: rapid retransmissions of erroneously received data packets between UE and Node B.

-
Higher order modulation (16QAM) (FDD,3.84 Mcps and 7.68 Mcps TDD).

-
Intra-frame code hopping (3.84 Mcps and 7.68 Mcps TDD only).

-
Shorter TTI: possibility of introducing a 2 ms TTI (FDD only).

--------------------Text Omitted-----------------------------------

11.2 TFC and E-TFC Selection

--------------------Text Omitted-----------------------------------

For each transmission, the MAC-e entity gives the selected power offset to L1 in addition to the E-TFC:

- 
For FDD, the power offset given to L1 is of E-DPDCH(s) relative to DPCCH;

-
For 3.84 Mcps and 7.68 Mcps TDD the power offset given to L1 is E-PUCH(s) relative to the power base Pe-base;

-
In case the maximum UE transmit power is exceeded and BPSK is applied on E-DPDCHs
- For FDD, the UE shall scale down the E-DPDCH only on slot level for both initial transmission and retransmissions. Further details on uplink power reduction mechanisms can be found in [3].

-
For 3.84 Mcps and 7.68 Mcps TDD, the UE shall scale down all physical channels present.
In case the maximum UE transmit power is exceeded and 4PAM is applied on E-DPDCHs,
- For FDD, the UE shall scale down the E-DPDCH only on TTI level for both initial transmission and retransmissions.

-
For 3.84 Mcps and 7.68 Mcps TDD, the UE shall scale down all physical channels present.
11.3 Setting of Power offset attributes of MAC-d flows

Power offset attributes of MAC-d flows are part of the HARQ profiles of the MAC-d flow. They are provided by the UTRAN to the UE according to the following principles:

-
For FDD, the DPCCH transmission power is controlled the same way as in Release '99 except that when 4PAM is applied on E-DPDCHs. The DPCCH and E-DPCCHs transmission power should keep constant during the TTI of E-DPDCHs

--------------------Text End---------------------------------------

4 Conclusion

According to analysis above, it is suggested that

· Power control over E-DPDCH / DPCCH should be taken into consideration when E-DPDCHs carry 4PAM (I/Q branched 16QAM) symbols;

· Modifications should be done to TS25.319 -7.1.0.
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