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Introduction

The changes proposed for handling CPC in combination with compressed mode is in the interest of making CPC a valuable feature for operators and definitely has some merits over the existing assumptions for compressed mode handling in conjunction with CPC. However it should be recognised that CPC has significant impact on the node B and this should also be considered when moving forward in the specification. So far focus has been mainly put on UE benefits when operating in CPC mode.

To balance the UE benefits and node B complexity, we would like to propose that RAN1 moves forward with the improvement of compressed mode handling proposed by Qualcomm, Philips et al., but at the same time accommodates the node B impacts by making the short preamble

configurable so that it can have the current value (2 slots) but also a larger value such as e.g. 3 or 4 slots. It would be even more useful in the case of compressed mode where even larger gaps occur.

We believe that it may be possible to adjust the available parameters such as UE_DPCCH_burst_1  to extend the DPCCH burst transmission and obtain the same amount of DPCCH transmission but from the performance perspective, it is much more beneficial to have additional DPCCH transmission before the actual E-DCH or HS-DPCCH transmission.

Discussion of Link Level Performance

Transmitting pilot symbols from DPCCH  over short time duration only (one TTI and a short preamble and postamble) may have some severe impact on the receiver performance, incurring losses that need to be compensated with a higher power setting on DPCCH or E-DPDCH / HS-DPCCH. These performance losses are dependent on the actual receiver architecture employed as well as the channel scenario encountered. In particular, for low mobility UEs, the coherence time of the channel is relatively long and channel estimation would ideally employ a relatively long channel estimation filter. However, for the short time duration of the transmission in CPC mode, only short channel estimation filters can be employed and the channel estimation error is also increased towards the edges of the transmission burst. Furthermore, with short preambles, the inner loop power control may not converge to the desired SIR range before the E-DPDCH / HS-DPCCH transmission. In summary, there are performance losses in the receiver for the case of CPC especially with short preambles due to constraints in the channel estimation and the inner loop power control. The performance losses may offset some of the gains achieved with CPC. Therefore it is proposed to allow a configurable preamble length up to 4 timeslots, such that the performance can be optimized for different receiver architectures and channel scenarios.  

Timing constraints with HS-DPCCH

Figure 1 shows the processing time available in the UE between reception of the HS-PDSCH and the transmission of ACK/NAK on the HS-DPCCH. The minimum UE processing time without preamble transmission is obtained as 4.97 ms or equivalently 7.45 timeslots, whereby the rounding to the closest symbol boundary has been accounted for. These 7.45 timeslots account for

· channel estimation latency

· demodulation and decoding of HS-PDSCH

· preamble transmission

It may be noted that the UE can start with the preamble transmission even before the demodulation and decoding of the HS-PDSCH is complete. It seems that it is possible to improve the uplink performance by introducing a variable preamble length of up to 4 timeslots, whereby the actual preamble length used may be specific to the particular NodeB receiver implementation and also dependent on the channel scenario encountered.

Proposal : allow the short preamble before HS-DPCCH transmission to be configurable with values 2,3 and 4 slots
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Figure 1: UE Processing time between HS-PDSCH reception and HS-DPCCH transmission

Timing constraints with E-DCH for 2ms TTI

Figure 2 shows the NodeB and UE processing time available for 2 ms E-DCH TTI that has been agreed at RAN1#40, where T0 = 1024 chip periods and Thich corresponds to the specification in Section 7.10 of TS25.211 as
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The minimum UE processing time without preamble is obtained from some simple calculation to be 5.4 timeslots. These 5.4 timeslots account for

· channel estimation latency, demodulation and decoding of E-HICH

· rate matching and coding of E-DPDCH

· preamble transmission

It may be noted that the UE can start with the preamble transmission even before the rate matching and coding for the following E-DPDCH transmission is complete. It seems that it is possible to improve the uplink performance by introducing a variable preamble length of up to 4 timeslots, whereby the actual preamble length used may be specific to the particular NodeB receiver implementation and also dependent on the channel scenario encountered.
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Figure 2: NodeB and UE processing time for 2ms E-DCH TTI

As explained in R2-070184, support for a preamble longer than 2 timeslots has some impacts on MAC. This is currently discussed in RAN2 as recommended by RAN1 in an LS sent at the last meeting (R1-070623). We propose that the solution which will be adopted by RAN2 for the long preamble (15 slots) could also be applied to the short preamble when it is longer than 2 slots.

Proposal : allow the short preamble before E-DCH transmission to be configurable with values 2,3 and 4 slots and apply the “long preamble” MAC behaviour to be agreed by RAN2 when the short preamble is configured with a value greater than 2 slots.

Conclusions

To balance the UE benefits and node B complexity, we would like to propose that the short preamble is configurable to include a configurable parameter setting of 3 and 4 timeslots besides the existing specification of 2 timeslots. This modification is even more useful in the case of compressed mode where even larger gaps occur.

The draft CR to 25.214 corresponding to these changes is attached to this paper, changes are highlighted in yellow. A corresponding paper has been submitted to RAN2.
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