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1
Introduction

The RAN1 #47 agreed the CPC CR to TS25.214 [1]. This CR defines that the DPCCH is transmitted through the whole duration of the HS-DPCCH sub-frame regardless of whether the HS-DPCCH is transmitting a CQI only, an ACK/NACK only or both CQI and ACK/NACK. When the DPCCH transmission with HS-DPCCH is always defined to start 2 slots before the HS-DPCCH subframe and continue one slot after the subframe there is always 6 slots of DPCCH sent with any HS-DPCCH activity. When e.g. ACK/NACK only is being sent there is one slot of information being transmitted on HS-DPCCH, but it is followed with 3 slots of DPCCH transmission.

This document investigates the link gains that could be obtained if the DPCCH with HS-DPCCH would be related to the actual transmitted HS-DPCCH slots instead of the full HS-DPCCH subframe and poses a question of whether we should modify the [1]. 
2
Discussion
In the CPC CR to 25.214, the preamble and postamble for HS-DPCCH transmissions are currently defined as:
If a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall start the DPCCH transmission 2 slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe and continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall perform the following:

· if the UE has enough time, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe; otherwise, the UE shall start the DPCCH transmission as soon as possible,

· the UE shall continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

This means, that for a single ACK/NACK transmission on HS-DPCCH, always a 2 slots preamble and 3 slots postamble is transmitted, i.e., for 1 slot ACK/NACK 6 slots DPCCH is transmitted. And for a single CQI transmission on HS-DPCCH, 3 slots preamble and 1 slot postamble is transmitted. 
For E-DCH and DPCCH transmissions, the preamble is 2 slots (except the long preamble, which is 15 slots) and postamble is 1 slot. Similar behaviour for HS-DPCCH would be achieved by defining preamble and postamble transmissions for transmitted HS-DPCCH slots instead of HS-DPCCH subframes with transmission in some slots. Thus, a following change to the CR is proposed:

If a UE will start a transmission of HS-DPCCH on a HS-DPCCH part (either only ACK/NACK slot or only CQI slots or ACK/NACK and CQI slots together), the UE shall start the DPCCH transmission 2 slots prior to the DPCCH slot that coincides with this transmitted HS-DPCCH part or overlaps the start of this transmitted HS-SCCH part and continue the DPCCH transmission during this transmitted HS-DPCCH part  and until the end of the first full DPCCH slot after the end of this transmitted HS-DPCCH part.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of HS-DPCCH on a HS-DPCCH part (either only ACK/NACK slot or only CQI slots or ACK/NACK and CQI slots together), the UE shall perform the following:

· if the UE has enough time, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the DPCCH slot that coincides with this transmitted HS-DPCCH part or overlaps the start of this transmitted HS-DPCCH part; otherwise, the UE shall start the DPCCH transmission as soon as possible,

· the UE shall continue the DPCCH transmission during this transmitted HS-DPCCH part and until the end of the first full DPCCH slot after the end of this transmitted HS-DPCCH part.

3.1
Simulations

The simulation parameters are shown in Table 1.

Table 1 Simulation parameters

	Parameter
	Value
	Comment

	Channel model
	Pedestrian A, 3 km/h

Vehicular A, 30 km/h
	

	HS-DPCCH/DPCCH
	0dB
	

	DPCCH slot format
	1
	TS25.211: Npilot=8, NTPC=2

	Power Control
	ON (error: 4%)
	1dB step size

	Channel Estimation
	Realistic
	 

	Rx Antennas
	2
	

	Eb/N0 dB
	HS-DPCCH+DPCCH
	Average over both antennas

	DPCCH pattern
	No pattern
	DPCCH only as preamble/postamble and with HS-DPCCH


The simulated transmission patterns are shown in Figure 1. Note that the same slot timing for DPCCH and HS-DPCCH has been assumed in the simulations. However, the slot timing difference is not expected to impact the results.
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Figure 1 Simulation patterns.
The performance of the current CR (preamble and postamble for HS-DPCCH subframes) and the change proposal (preamble and postamble for HS-DPCCH slots) has been simulated and is shown in Figures 2 and 3 for ACK/NACK transmission and in Figures 4 and 5 for CQI transmission. Current CR performance is shown with blue line and proposal with green line. It is seen that the performance of the proposed behaviour is 1 dB better than the current CR behaviour for single ACK/NACK transmissions and also for CQI transmissions the performance of the proposed behaviour is slightly better than the current CR behaviour.
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Figure 2 ACK/NACK performance with preamble and postamble transmissions for HS-DPCCH subframes with ACK/NACK transmission or for transmitted HS-DPCCH slots, pedestrian A 3km/h.
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Figure 3 ACK/NACK performance with preamble and postamble transmissions for HS-DPCCH subframes with ACK/NACK transmission or for transmitted HS-DPCCH slots, vehicular A 30km/h.
The performance of the current CR (preamble and postamble for HS-DPCCH subframes) and the change proposal (preamble and postamble for HS-DPCCH slots) has been simulated and is shown in Figures 4 and 5 for CQI transmission. Current CR performance is shown with blue line and proposal with green line. It is seen that also for CQI transmissions the performance of the proposed behaviour is slightly better than the current CR behaviour.
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Figure 4 CQI performance with preamble and postamble transmissions for HS-DPCCH subframes with CQI transmission or for transmitted HS-DPCCH slots, pedestrian A 3km/h.
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Figure 5 CQI performance with preamble and postamble transmissions for HS-DPCCH subframes with CQI transmission or for transmitted HS-DPCCH slots, vehicular A 30km/h.
4
Conclusions

The simulations investigate the link gain differencies if the DPCCH transmission is related to HS-DPCCH subframe or actually transmitted ACK/NACK and CQI slots and indicates that the current solution of treating the HS-DPCCH on a subframe basis looses some of the gains especially when ACK/NACK only is being transmitted. 

Hence we propose to discuss and agree on whether the current agreement in [1] is kept or if the HS-DPCCH transmission should be considered to impact the DPCCH transmission on a slot-by-slot basis rather than on a subframe basis. With this change, the preamble and postamble lengths for ACK/NACK and CQI transmissions on HS-DPCCH would be similar to DPCCH and E-DCH transmissions.
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