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1. Introduction 

In the previous WG1 release 5 adhoc meeting our new proposal for HSDPA DL structure was presented in [1]. The idea in the proposal was that the HSDPA related parameters are sent on SHCCH, shared control channel, and so called TF (transport format) parameters carried in it are sent before the corresponding HSDSCH TTI.  This new structure was shown to fulfil all the requirements, which we listed to be the most relevant for the DL structure. 

This paper continues to clarify the details of our HSDPA DL structure proposal. 

2. Proposal from [1] and open items in the previous meeting

Figure 1 shows our earlier DL structure proposal from [1], presented in WG1 release 5 adhoc meeting in June.
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Figure 1. New proposed HSDPA DL structure.

It was already explained in [1] that this structure fulfils all the following main requirements we see for the DL structure:

1) TTI length=3 slots

2) Results in the same Tuep=5ms (and Tnbp=2.33ms) as our earlier proposal, meaning that TDL_control, which is the maximum time over which the DL channel structure is spread over, is still 6 slots. 

3) Full flexibility for TFCI type of mapping is ensured for TF parameters, meaning that all three parameters: code multiplexing information, MCS and code channel power are sent in the same bunch.

4) All TF parameters are sent before the corresponding HSDSCH TTI, to allow UE to do the demodulation on the fly. There is 1 slot time to process that information before HSDSCH TTI reception starts.

Based on this proposal from [1] it was agreed that TF parameters are sent before the corresponding HSDSCH TTI.

The main open items for the DL structrure in the previous meeting, were listed to be the following:

· Is there also something needed to be sent on associated DPCH (e.g. HI, or SHCCH id), or is SHCCH the only channel that should be carrying any HSDPA related parameters
· If there is something that should be sent on associated DPCH, what is the relative timing of associated DPCH and SHCCH.
· How many SHCCHs the UE is required to receive continuously
3. Further discussion on our DL structure proposal

3.1 Parameters sent on associated DPCH /   timing

In figure 1, shown in our previous contribution [1], we proposed that some kind of  SHCCH id should be sent on associated DCH. This SHCCH id could be e.g. 2-3 bits long and would tell to the UE which SHCCH it should receive. One value from SHCCH id could be reserved for the case where no SHCCH would have to be received. The main reason why we proposed that SHCCH id would to be put to associated DPCH was that we thought that in that way we could reduce the number of bits needed to be sent on SHCCH, since the other alternative would have been to put several bits long UE id to the SHCCH id.

However, after seeing the proposal from Motorola [2], we think that to have a UE specific CRC sent on SHCCH is a good idea. The idea in that scheme is that in the transmitter side the CRC is calculated over the UE id , even the UE id is not transmitted over the air. Again at the receiver side at the UE, the CRC check is calculated over the UE id, even the UE id is not actually transmitted in the frame. In that way the UE can check with the UE specific CRC, which SHCCH belongs to it.

Since UE specific CRC already makes sure that correct SHCCH is detected by UE reliably, we think that the SHCCH id is not needed in associated DPCH in addition to that. It will not improve the reliability of the SHCCH detection. Neither will it minimise the UE complexity , since we think that when something is transmitted to the UE, UE should decode all SHCCHs anyway, to ensure reliable detection of the correct SHCCH. It should be also noted, that if we want to have the possibility to reserve SF=512 for associated DPCH, there is not room for very many bits within one timeslot period (4 bits @SF=512, 14 bits @SF=256) if sufficient coding rate for those bits is to be ensured. 

Thus, we propose that only HI (HSDSCH indicator) , having two values: 1=on/0=off is sent on the associated DPCH.  If HI=1 it means that the next TTI contains HSDSCH to this UE. Having HI on associated DPCH will minimise the UE processing needs, since this means that:

· UE has to continuously only despread all SHCCHs

· If HI=1, UE has to decode all N SHCCHs (N is tbd)

· If HI=0, UE does not have to decode any SHCCHs

It should be noted that if we want keep the earlier processing time requirement proposal, see table 1, then the total time for DL control channel structure should be kept within TDL_control<=6 slots. This means that parameters sent on DPCH has to be sent in parallel to parameters SHCCH, so there cannot be any staggering between HI and SHCCH. If there would be staggering between them, then N would have to be increased to N=7, which would mean larger buffer size requirements for the UE. Figure 2 shows the current proposal.

Table 1. UE and Node B processing times based on N=6, TTI=3slots [3]

	Parameter
	3 slot TTI, N=6

	TUEP
	5.00 ms (2.5xTTI)

	TNBP
	2.33 ms
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 Figure 2. New clarified HSDPA DL structure.

3.2 SHCCH concept
Our proposal is following:

1) In a TTI, where the UE is not  yet receiving HSDSCH, the UE is required to receive and despread N SHCCHs , where N>1, meaning clearly more than 1 SHCCH. 

a) If HI=1, UE has to decode all N SHCCHs. If UE detects with UE specific CRC check [2] that one of the N SHCCHs is transmitted to it then UE saves the HSDPA related parameters decoded from that SHCCH, to be used for receiving and decoding the next corresponding HSDSCH TTI.

b) If HI=0, UE does not have to decode any SHCCHs. 

2) In a TTI, where the UE is receiving HSDSCH, UE is required to receive, despread and decode only 1 SHCCH. This SHCCH is the same one as what UE detected to be sent to it in the last TTI, where the UE was not yet receiving HSDSCH.
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Figure 3. Concept of SHCCH usage.

3.3 How many SHCCHs UE is required to receive continuously
In the WG1 release 5 adhoc meeting, we had a contribution available on HSDPA UE capability issues, but it was not presented due to lack of time. A new, a bit modified version is in [4]. There we propose that the number of multicodes the UE is required to support for HSDSCH is a UE capability parameter, and the allowed steps would be 5, 10 or 15 multicodes. We think that there should not be too many steps allowed, since then it will complicate the packet scheduling algorithms. So, we think that having these three possible steps allows good enough resolution for different maximum bit rates for different UEs. Note, the percentual number of multicodes supported will directly result in a certain bit rate that the UE is able to support: 1/3, 2/3  or 1* the maximum possible bit rate. 

Based on this UE capability proposal, we propose here for the DL structure, that the required number of SHCCHs the UE is required to receive continuously is defined so that the complexity for the lowest end UEs is not additionally increased. In figure 3, it is shown that if UE would support at max. 5 multicodes for HSDSCH, then it could receive 6 SHCCHs in a TTI where it is not yet receiving HSDSCH, and this would not yet increase the hardware complexity in terms of multicodes.

Actually, in practice we think that the number of SHCCHs required to be received could be even limited to max 4, since we think that limiting the number to 4 would simplify the packet scheduling algorithms but would still allow enough flexibility. Code multiplexing of up to 4 UEs should be allowed, since TCP/IP slow start mechanism will mean that sometimes 4 UEs might need to be code multiplexed in order to fill up the HSDPA code tree efficiently, especially if max number of codes is allocated for HSDPA in a cell. But for having additional flexibility beyond 4 , we don't see a major need for.

4. Conclusions

In this paper we have presented a more detailed proposal on HSDPA DL structure, which is shown in figures 2 and 3. 

The main clarifications on the DL structure proposal are that

· HI (on/off type of signal) is sent on associated DPCH. 

· UE specific CRC is used in SHCCH, to make sure that correct SHCCH is reliably detected [2].

· UE is at max. required to receive 4 SHCCHs , in the TTIs when the UE is not receiving HSDSCH

· UE is at max required to receive 1 SHCCH , in the TTIs when the UE is receiving HSDSCH. This is the same SHCCH that was sent to this UE in the previous TTI before the HSDSCH transmission was started to this UE.
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