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1 Introduction

As suggested in [1], if UE does not use on/off detection to acquire HI, a gain of about 2.8 dB can be obtained in the AWGN channel, which is also shown in our simulation of figure 1. Besides, such does not require RRC signaling to UE for on/off detection. Therefore, we also think that not using on/off detection is desirable. 


[image: image1.png]1.00E+00 =

—5—Na On/off Detection
—4—OniDffDetection

1.00E-01

10z
§1o0e0s
1aoz0t
1a0505

1.00E-08

8 0

4 6
Ebio [38]





Figure 1. BER for HI transmission with and without on/off detection
If UE does not use on/off detection for HI transmission, it seems to be better that the downlink DPCH is also not punctured in case no HS-SCCH carries HS-DSCH-related signalling to the UE in a subframe. Otherwise, with on/off detection of UE, 10 bits over one radio frame of DPCH should be always punctured for HI transmission, even if no HI is transmitted at the frame. 10-bit puncturing over every radio frame degrades DPDCH performance.
Discussion

1.1 Modification to HI transmisison

Figure 2 illustrates an example of the suggested DPCH transmission with HI when HI is twice transmitted over a radio frame of the DPCH. HI is transmitted after one symbol is punctured over the DPDCH when there is HS-DSCH data to be transmitted. But, HI is not transmitted and no one symbol of the DPDCH is punctured when there is no HS-DSCH data to be transmitted. In case HI is not transmitted, the original symbol of DCH data is transmitted over DPDCH without DPDCH puncturing.


[image: image2.wmf] 

HI transmission

 

with DPDCH puncturing

 

subframe (3 slots)

 

No DPDCH puncturing

 


Figure 2. The downlink DPCH transmission with HI

In the UE side, UE demodulate all of the DPDCH symbols including a symbol specified for HI. Then, the demodulated symbols are buffered. They will be decoded after TFCI codeword is decoded and known to UE. A basic UE will decode DPDCH symbols excluding symbols specified for HI transmission, even if HI is not transmitted. However, an advanced UE may partially or fully use symbols not transmitting HI over a TTI of DCH. Since a TTI of DCH over the DPDCH is longer than a HS-SCCH subframe, UE will decode UE IDs over several HS-SCCH subframes before decoding DPDCH symbols. With the feedback information of the decoded UE IDs, the UE can identify which symbols in the buffer do not in fact correspond to HI among the symbols specified for HI over a TTI of DCH, and therefore add the symbols to input of DPDCH decoder. 

Advantage of this modification is put on transmission of the original data in case of no HI transmission. In the best case that HI is not transmitted, there is no degradation of DPDCH performance. Conversely, in the worst case that HI is transmitted every 3rd slot over TTIs of DCH, degradation of DPDCH performance will be the same as degradation expected in the current HI transmission. So, degradation of DPDCH performance is limited below the DPDCH performance in the current HI transmission. According to [2], BLER over DCH data is up to 1.5 dB with the current HI transmission in a fading channel. If there are no HIs over radio frames, the advanced UE can recover from loss of up to 1.5 dB with the modified HI transmission. However, we may not need to restrict DPDCH decoding algorithm in the UE, which is implementation dependent.

Additionally, if UE does not use on/off detection, it should always decode one of the configured HS-SCCH channels whether there is HS-DSCH data to be transmitted or not. With this modification, in case of no HI transmission, UE will decode a symbol of original data at the specified symbol position for HI and then read a HS-SCCH channel. But, there is no problem since UE will find that the corresponding HS-SCCH subframe is not allocated after decoding UE ID.
Simulation

We investigated FER of user data over DPDCH in the following three cases:

· All original DCH data is transmitted over DPDCH without puncturing (No puncturing)

· A symbol of DPDCH is punctured at 3rd slot of a subframe only if HI is transmitted; otherwise, it is not punctured. (Proposed scheme)

· A symbol of DPDCH is always punctured every 3rd slot of a subframe for HI (Puncturing every 3rd slot)

For the proposed scheme, the activity of HI transmission is set to 1/51 % of all TTIs in our simulation based on the simulation assumption in [1], which corresponds to a packet call size of 25 kBytes and 5s time between packet calls at a data rate of 2Mbps. Also is 25/51 % of HI activity considered for this simulation. It is assumed that the SF of DPCH is 128.

Figure 3 shows four FER curves of the downlink DPDCH for three cases mentioned above in the AWGN channel. The proposed scheme with HI activity of 1/51 is close to the case that all DPDCH symbols are not punctured. As HI activity increases, the curve of the proposed scheme will be far from the curve of no DPDCH puncturing and close to the curve of DPDCH puncturing every 3rd slot. However, the worst case of the proposed scheme is the same as the DPDCH puncturing every 3rd slot.
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Figure 3. FER curves for the downlink DPDCH in case of No puncturing, puncturing every 3rd slot and proposed scheme with HI activity of 1/51 in the AWGN channel

Conclusion

The followings are proposed in this document:

· On/off detection for HI transmission is not used in the UE.

· No DPDCH symbols are punctured in the Node B if HI is not transmitted.
Degradation of DPDCH performance occurred by puncturing of DPDCH symbol has been pointed out as one of drawbacks for HI transmission. With this modified HI transmission, the advanced UE can reduce the degradation of DPDCH performance by using DPDCH symbols not punctured when HI is not transmitted. In addition, we do not need to restrict UE operation. DPDCH decoding algorithm in the UE seems to be implementation dependent. In conclusion, we propose that the text proposal in the annex is inserted into TR 25.858 section 8.1.2.
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Annex: Text Proposal to TR 25.858 section 8.1.2

Downlink DPCH

In case multiple HS-SCCH are configured for a UE, the downlink DPCH carries an HS-DSCH Indicator (HI), in addition to non-HS-DSCH-related physical-layer signalling and DCH transport channels. The HI consists of two information bits that indicate the HS-SCCH that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot. If no HS-SCCH carries HS-DSCH-related signalling to the UE in a TTI, the HI is not transmitted and the DPDCH symbol for HI is not also punctured during the corresponding TTI. The HI is transmitted as one QPSK symbol. The possible signalling points are as in Figure 5. The QPSK symbol carrying the HI is punctured on the DPDCH only if HS-SCCH carries HS-DSCH-related signalling to the UE in a TTI. The puncturing position is TBD. 
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