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1. Introduction

The possibility to define 16QAM as a UE capability was discussed in WG1 #26 meeting in reference [1]. Some simulation results were available showing HSDPA system performance with and without 16QAM [2]. There is a separate paper from Nokia in this meeting where we show system performance of HSDPA with and without 16QAM in [3].

There is also one paper available from Qualcomm [4], where it is concluded that if there are clearly more power than codes then 16QAM gives about 20 % gain. In this paper we address this issue further , and discuss the realistic power and code allocation scenarios for HSDPA.

2. CODE and POWER allocation to HSDSCH

In [4], it has been claimed that 20% gain can be obtained with 16QAM, if there are clearly more power than codes. The case to which it was referred to in [4] was :

· 5 codes (33 % of codes allocated to HSDPA)

· 80 % of power allocated to HSDPA
Our understanding is that this kind of power and code allocation combination to HSDPA is not realistic. Figure 1 below shows a simulation result how many rel99 speech users can occur simultaneously in the cell with different proportions of power allocated to HSDSCH. 
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Figure 1. The cumulative density functions of the number of active speech users in the center cell with various HS-DSCH power allocation.

It can be seen that if 50 % of the cell power (Ec/Io=-3dB) is allocated to HSDSCH, there can be on average 20 users in DPCH, @ 12.2kbit/s, so that full coverage is ensured for  DPCH users. Similarly if 25 % of the cell power (Ec/Io=-6dB), there can be on average 55 users in DPCH, @ 12.2kbit/s.

If these values are taken as a starting point, and they are analysed further what does it mean for the code / power allocation for HSDSCH, associated DCH for HSDSCH users and DCH for speech users , we get following tables below. 

Table 1. Power and code allocation , 50 % power allocation to HSDSCH

· rest of the 20 % power can carry 20 users @ 12.2 kbit/s, taken from figure 1.

· 20 users @ 12.2k from power allocation point of view, is draftly redefined and divided into 

· 20 associated DCHs @ 3.2k (RRC signaling rate)

· 16 speech users @ 12.2k rate


power
codes

Common channels
30%


HSDSCH
50%


Associated DCH (20 @ 3.2k)
5%
20 * SF=256  (7.8%)

Other, speech users (15 @12.2k )
15 %
15* SF=128   (11.7%)

Available codes for HSDSCH 

12* SF=16     (80.5 %)

Table 2. Power and code allocation,  25 % power allocation to HSDSCH

· rest of the 45 % power can carry 55 users @ 12.2 kbit/s, taken from figure 1.

· 55 users @ 12.2k from power allocation point of view, is redefined and draftly divided into 

· 20 associated DCHs @ 3.2k (RRC signaling rate)

· 50 speech users @ 12.2k rate 


power
codes

Common channels
30%


HSDSCH
25%


Associated DCH (20 @ 3.2k)
5%
20 * SF=256  (7.8%)

Other, speech users (50 @12.2k )
40 %
50* SF=128   (39 %)

Available codes for HSDSCH 

9* SF=16     (53.2 %)

3. Conclusions

In this contribution we have discussed the realistic power and code allocation combinations to HSDSCH , associated DCH and for rel99 users in the same cell. Since DCH is typically power limited, it means that there doesn't exist any realistic case where there would be percentually more power than codes for HSDSCH. 

Thus based on the presentation of this paper, we conclude that the 20 % gains from 16QAM presented in [4] are questionable in real systems.
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