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1 Introduction

So far, several means on how to optimize downlink channelisation codes in HSDPA scenario had been investigated. For 1.28Mcps TDD, in proposal R1-041403(RAN1#39), it is proposed to replace the downlink dedicated channels by a new common channel to transfer the SS and TPC for HSDPA “Data only users”. 

In this paper, one solution is proposed to target this optimization goal, which follow the below design rule.

i. Beam forming still takes effect

ii. Strong in-sync/out-of-sync detection rule
iii. Least impact on current L1 behavior and other data load

iv. No extra interference will be introduced

2 DPCH’s time multiplexing functionality(TDD)
General DL R5/R6 HSDPA model for 1.28 Mcps TDD can be depicted in figure 1.
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Figure 1  DL HSDPA model
For 1.28 Mcps TDD, when higher layer data is mapped to transport channels other than DCH, the DL DPCH serves only the following uses for HSDPA “data-only” users:

•
to carry TPC for uplink DPCH power control

•
to carry SS for uplink DPCH synchronisation

•
for generation of CPHY downlink synchronisation primitives between L1 and L3 in the UE
The solution is required to convey TPC and SS to the UE in the absence of a DL DPCH. In this paper, we propose to replace DPCH with time multiplexing DPCH to fulfill point-to-multipoint transmission. Further, time multiplexing provides the possibility to adopt beam forming scheme on different time division targeting different UE. 
Essentially, the minimum division length in physical channel allowed by current specification is 10ms. Therefore multiple UEs belonging to this DPCH co-listen to this CCTrCH and are separated by different CFN dispatch. 

We propose the transmission is supposed to be organized based on all listening user repetition. And this scheduling length is assumed to be fixed once signaled at the first stage establishing HSDPA physical channel. 
For instance, each UE is allocated 10ms DPCH occupation, and multiplexed in every 80ms. In other words, maximum 8 UEs is allowed, and e.g. CFN mod 8 = 0, 1…7 can be dispatched to UE1, UE2 up to UE8 respectively (Figure 2). 
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Figure 2 Example of time division DPCH multiplexing among up to 8 HSDPA users
As a consequence of this multiplexing scheme, the power control and synchronization shift procedure rate will be slowed down, and the rate down depends on the duty ratio in each separate scheduling period of each user. The L1 control can be done as in DTX mode as described in TS 25.224, Physical layer procedures (TDD). 
3 Conclusion

In the above, we propose to utilise time multiplexing property of normal DPCH to optimize the downlink channelisation code utilisation in case of HSDPA deployment for 1.28 Mcps TDD. And technically, this proposal meets 4 requirements we presumed at the beginning to evaluate performance. In fact, time multiplexing DPCH has been allowed in Release 5. Therefore, it is not necessary to introduce a new common channel to relieve the code resource.  
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