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1 Introduction 

In this paper the TTI length and multiplexing issues for E-DCH are discussed. 

2 General assumptions

It is proposed that the general assumption is that TTI length is static for E-DCH. One motivation in the study item of Enhanced uplink DCH, to which TTI length is strongly related, is to minimise the air interface delay. Thus it should be discussed, whether 10ms TTI is feasible from delay reduction point of view coupled with L1 retransmissions at NodeB level, or is a shorter TTI, e.g. 2ms TTI giving even more desirable delay reduction. The selection between these TTI lengths will also depend on which TTI length the multiplexing scheme is possible to design without too big of a complexity increase, what kind of PAR it will result in, and what kind of performance it will result, etc. Also the TTI length should be selected in such way that several services can be served simultaneously on E-DCH and DCH, since having several simultaneous services is an essential feature of UTRAN. This last comment is related to ideas presented in [3], where different TTI lengths would not be used simultaneously, but at separate times for different services.

Thus the TTI length should be selected in such way that it works in the best way in most cases and makes it possible to minimise the complexity of implementation. Having more than one TTI length should not be selected only from flexibility point of view, because it will increase the complexity. If 2ms TTI is feasible to implement and clearly minimises the air interface delay compared to 10ms TTI, then that should be the only TTI length for E-DCH. If 2ms TTI , or generally shorter TTI than 10ms , is not feasible, then 10ms TTI should be the only TTI length allowed for E-DCH. 

3 E-DCH TTI length and multiplexing 

3.1 E-DCH TTI 10ms 

With 10ms TTI, only minor changes would be required to the current specification. The current dedicated transport channel processing, including the time multiplexing of the DCHs into CCTrCH and TFCI, could be used also for E-DCH(s). An example of time multiplexing of E-DCH with 10ms TTI and DCHs is shown in Figure 1. 

No reason is seen to introduce code multiplexing of E-DCH(s) with 10ms TTI to a separate CCTrCH.
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Figure 1 Time multiplexing of DCHs and E-DCH with 10 ms TTI

3.2 E-DCH TTI 2ms 

With 2ms TTI, more changes would be required to the uplink channel structure and thus, more studying is required. Below, the TFC selection and multiplexing alternatives are discussed for 2ms E-DCH TTI.

TFC selection

It was discussed in [3], that the TFC selection should be performed jointly for all DCHs and E-DCHs, independent from the multiplexing scheme. We agree that it should be performed jointly, to make sure that the possible power limitation at the cell edge is taken into account in a correct way. It should be however discussed and clarified what are the assumptions and which issues are involved with TFC selection and 2ms TTI. Currently it is specified in [4] that in the TFC selection, the UE is required to perform the evaluation of the Elimination criterion and the Recovery criterion only once per radio frame. If the assumption is still that the UE can do the evaluation only once per frame, even if TTI=2ms, it could also mean that the data rate should be kept fixed for longer time period than 2ms, e.g. during 10ms period, so that the current X,Y,Z parameters still make sense. 

The other question is also related to the parameters X,Y,Z = (15,30,30), which define when a certain TFC is defined to be in excess power / blocked / supported state. The values were originally defined for TTI lengths that are multiples of 10ms, so the question is: What are the values of the X, Y, Z parameters if 2ms TTI is used? Is the idea to define totally new parameters for 2ms TTI? It might make sense to use the current X,Y,Z parameters also with shorter TTIs. However, that would probably mean that the data rate that UE uses should be kept fixed within at least 10ms time period, so that TFC selection algorithm works properly.

So it could be concluded that to keep the TFC selection algorithm backward compatible with minimum changes, UE should use fixed data rate (fixed TFC) within 10ms time period, even if TTI length itself would be shorter than 10ms. Thus the shorter TTI length would take care of fast L1 retransmissions. The fixed data rate within 10ms would ensure the coverage is properly maintained for higher data rates.

Time multiplexing

In [2] and [3] the time multiplexing of 2ms TTI with 10ms TTI was concluded to be relatively complex. In [2] it was assumed that there is a fixed switching point between 2ms TTI and 10ms TTI, which made the time multiplexing complex. In [3] it was assumed that TrCH using 2ms TTI and TrCH using 10ms TTI cannot exist simultaneously in the same frame, which made the time multiplexing sound complex. We present here a time multiplexing method, where 2ms TTI and 10ms TTI are time multiplexed into the same frame, so that there is no fixed switching points between them, and that they can exist simultaneously. The idea is just thus to show that a solution exists for this case.  

In Figure 2, a method for time multiplexing of existing DCHs and E-DCH with 2ms TTI is shown. For this method, it is assumed that TFC would be fixed during the 10ms radio frame. Then the DCH and E-DCH positions would be flexible, i.e., transport channel positions would change according to the TFC, and semi-static switching point problems discussed in [2] would be avoided. The only thing needed for this would be that in the existing transport channel multiplexing, some E-DCH ‘place holder bits’ should be inserted to indicate E-DCH bit positions on the CCTrCH. The ‘place holder bits’ would be replaced by the real E-DCH bits after the 2nd interleaving. 

2ms TTI would require a new TFCI (E-TFCI), since the normal TFCI is available only after 10ms. To allow decoding within a shorter time period, E-TFCI should be provided in known positions for each 2ms TTI. If the TFC would be always fixed over 10ms radio frame, less E-TFCI signalling would be required: only one E-TFCI for each 10ms radio frame (sent during the first 2ms) would be needed. In the method shown in Figure 2, normal TFCI would tell the number and position of ‘place holder bits’ (fixed over 10 ms frame, could vary between 10 ms frames). E-TFCI could contain the same information as normal TFCI and in addition possible fine structure of E-DCH(s). 
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Figure 2 Time multiplexing of DCHs and E-DCH with 2 ms TTI

Code multiplexing

It was said in [2], that EMC is not an issue in code multiplexing. However, if the data rate for EDCH utilising 2ms TTI can change every 2ms, EMC might be a problem also with code multiplexing, since there could be non-continuous transmission with some kind of repetition cycle.

If DCHs and E-DCHs would be multiplexed into separate CCTrCHs and transmitted on separate code channels with different spreading factors, it would not be possible to use 8PSK for combined transmission of DCH and E-DCH. Currently any DCH and E-DCH data rate combination is assumed to be possible, since the maximum data rate for DCH, when used simultaneously with E-DCH, has not been defined. The DCH data rate could be quite large, if e.g. both streaming and voice would be transmitted on DCH. If the SF is different for different CCTrCHs carried on separate code channels , then also the power level of those code channels need to be different. This means it would not be possible to use 8PSK in a combined transmission of DCH and EDCH. Thus, it would not be possible to minimise PAR as much as in case if 8PSK would be used for combined transmission of DCH and EDCH , when they are time multiplexed to the same code channels. The PAR issue is discussed more in [1]. 

3 Conclusions

This paper continued the discussion of TTI lengths 2ms and 10ms for E-DCH and multiplexing alternatives for E-DCH and DCH. It was concluded that E-DCH with 10ms TTI could use the existing uplink channel structure with minor changes. For 2ms TTI, clarifications are needed especially for TFC selection algorithm, what is the definition of it and the requirements for that. Multiplexing alternatives were discussed and a method for time multiplexing E-DCH with 2ms TTI and existing DCHs was presented just to show that a solution exists for that also, if data rate is kept fixed during 10ms for E-DCH using 2ms TTI. 

There is a separate paper from us discussing the PAR issues related to the alternative multiplexing schemes.

Text proposal for TR25.986 is given for chapter 8.3 Multiplexing alternatives, highlighting the fact that the definition and requirements for TFC selection algorithm has to be clarified for shorter TTI lengths.
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----------------------------------------Text proposal for TR25.986 section 8.3 starts here----------------------------------------------

8.3
Multiplexing alternatives

This chapter is describing the different alternatives of how E-DCH can be multiplexed with the existing Rel'99 channel structures. (E-DCH is used as a general term referring to both a possible new type of transport channel and to possible enhancements to an existing transport channel)

There are basically two different alternatives to introduce the E-DCH: it can either be time multiplexed with other DCHs in the same way as different DCHs are multiplexed in Rel'99 or it can be code multiplexed, i.e., sent using a dedicated code channel. These alternatives are described and discussed in the following subsections.

Issues that need to be studied when considering each multiplexing alternative are:

· Possible introduction of  TTI lengths shorter than 10ms

· Possible Slot or frame synchronism for E-DCH users

· Flexibility of H-ARQ operation for both soft-handoff and non soft-handoff case.

· Variable gain factors and modulation for E-DCH

· Peak to Average Power Ratio (PAR)

· Interoperability with Rel’99/Rel’4/Rel’5 base stations and support of existing R99/4/5 channels
· Definition and requirements for  TFC selection algorithm with shorter TTI lengths

----------------------------------------Text proposal for TR25.986 section 8.3 ends here----------------------------------------------































































































































































































































_1113987693.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









E-DCH (10 ms TTI)







DCH2







DCH1







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Radio frame







equalisation







1st interleaving







Radio frame







segmentation







Rate matching







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Rate matching/HARQ







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Radio frame







equalisation







1st interleaving







Radio frame







segmentation







Rate matching







TrCH multiplexing







Physical channel







segmentation







2nd interleaving







Physical channel







mapping







DPDCH1







DPDCH2











_935227290.doc







_1113992173.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









E-DCH (2 ms TTI)







DCH2







DCH1







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Radio frame







equalisation







1st interleaving







Radio frame







segmentation







Rate matching







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Rate matching/HARQ







CRC attachment







TrBk concatenation







Code block segment.







Channel coding







Radio frame







equalisation







1st interleaving







Radio frame







segmentation







Rate matching







TrCH multiplexing







Physical channel







segmentation







2nd interleaving







(10 ms)







Physical channel







mapping







DPDCH1







DPDCH2







E-DCH 'place holder bits'











TrCH multiplexing







Physical channel







segmentation







2nd interleaving (2 ms)











_935227290.doc







