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1. Introduction 
At RAN1#33, UE behaviour when UE reaches maximum transmission power with HS-DPCCH was discussed. The conclusion was that “Actual TX based method” is applied to Release5. However, this doesn’t include the consideration in E-DCH aspect. This contribution aims at discussing the combination of E-DCH and HS-DPCCH from future release point of view.
2. Discussion
Depending on the TTI lengths and mutiplexing methods, there are several possible methods that avoid simultaneously transmitting the E-DCH and HS-DPCCH. 

2.1 Long TTI (e.g. 10ms) for E-DCH by time multiplexing

In case of 10ms TTI the UE power is not likely to exceed its power limitation. And TFC selection algorithm in 10ms TTI case is more efficient than that in 2ms TTI case. There seems to be little problem. However, in SHO region UE is likely to exceed its power limitation. In this case, the UE keeps the UE transmission power margin at least for the minimum TFC of uplink DPCH[1]. TFC selection algorithm makes the UE stop HS-DPCCH transmission in order to protect the uplink DCH(E-DCH) transmission of the minimum set of TFCs when remaining TFCs are only TFCs included in the minimum set of TFCs. In that case, it is possible that UE can’t send HS-DPCCH especially in SHO region. The examples that enable UE to transmit fairly both E-DCH and HS-DPCCH were shown below.

A) Making gap for HS-DPCCH by compressed method

As one possible method, the gap for HS-DPCCH can be created by spreading factor reduction. This compress method uses different spread factor and channelization code at the non-compressed E-DCH from those at the compressed E-DCH[2]. When UE have to send the ACK/NACK or CQI on HS-DPCCH, the gap of a few slots is created for HS-DPCCH transmission. 
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Figure 1 Making gap for HS-DPCCH by compressed method
B) Switching method at the beginning of 10ms TTI interval

As one possible method, the UE select the E-DCH or HS-DPCCH at the beginning of 10ms TTI interval. For example, when the UE selects HS-DPCCH, the UE doesn’t send the E-DCH in that 10ms TTI. When the UE selects E-DCH, the UE doesn’t send HS-DPCCH in that 10ms TTI. The UE arbitrates between E-DCH and HS-DPCCH. In exceptional case, though the ACK/NACK transmission has burst characteristic, the CQI has period transmission. This means that the UE can’t send E-DCH as long as the CQI feedback period is short. As possible solution, it is possible that the UE doesn’t send CQI in order to transmit E-DCH when HSDPA traffic is inactive. Instead, the UE sends CQI immediately like “Enhanced CQI report scheme”[3] when the UE selects HS-DPCCH after E-DCH transmission.
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Figure 2 Switching method at the beginning of 10ms TTI interval

2.2 Shorter TTI (e.g. 2ms) for E-DCH and HS-DPCCH by code multiplexing

Short TTI (e.g. 2ms) requires more transmission power than longer TTI (e.g. 10ms). And TFC selection algorithm in 2ms TTI case doesn’t seems to be effective than that in 10ms TTI case because of fast rate change. If the UE sends E-DCH and HS-DPCCH simultaneously, the UE power is likely to exceed its power limitation. The examples that enable UE to transmit both E-DCH and HS-DPCCH fairly were shown below. 
A) Node-B scheduling mode

If the E-DCH serving Node-B knows the HS-SCCH transmission timing and E-DCH scheduler share that information, E-DCH scheduler allocates the transmission timing to the UE in order to avoid simultaneously transmitting the E-DCH and HS-DPCCH. For example, the methods of avoidance are that the Node-B makes the UE the TFCS pointer low as soon as HS-SCCH is transmitted (Rate scheduling mode by Fast TFCS restriction control), and that the Node-B allocates the transmission subframe of E-DCH according to the estimation of HSDPA ACK/NACK transmission subframe so that it can avoid the overlapping of E-DCH and HS-DPCCH (Rate and Time scheduling mode). Node-B Persistence control mode is FFs. It may be treated like UE autonomous mode.

Note: The E-DCH scheduler and the HSDPA scheduler are not always in the same Node-B. The E-DCH serving cell selection is FFS.
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Figure 3 The avoiding method of simultaneous transmitting E-DCH and HS-DPCCH by Node-B scheduling
B) UE autonomous Mode

The UE knows the HSDPA ACK/NACK transmission timing so that the UE can decide the E-DCH transmission timing in order to avoid HSDPA ACK/NACK. The UE also know the CQI transmission timing. There seems to be no problem. However, if the UE send E-DCH prior to HS-DPCCH due to priority configuration in case of UE power limitation, the Node-B doesn’t know the reason why the UE doesn’t send ACK/NACK of HSDPA.
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Figure 4 The avoiding method of simultaneous transmitting E-DCH and HS-DPCCH by UE autonomous decision
2.3 Shorter TTI (e.g. 2ms) for E-DCH and HS-DPCCH by time multiplexing [3]

Depending on whether single CCTrCH[4] or separate CCTrCHs, the method seems to be different. The details are FFS. 

3. Conclusion  
This contribution was proposed the combination of E-DCH and HS-DPCCH from E-DCH physical channel structure point of view. Depending on the TTI lengths and multiplexing methods, the several possible methods that enable fair transmission of E-DCH and HS-DPCCH were proposed. It is recommended that the study of multiplexing and TTI length take account of the fair co-existence of E-DCH and HS-DPCCH. Text proposal of this consideration is recommended for inclusion in TR25.986 section 8.3.

---------------------------------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 
· Impact of possible introduction of shorter TTI lengths to TFC selection algorithm
· Impact of possible introduction of multiple uplink CCTrCHs to higher layers
· Fair Co-Existance of E-DCH and HS-DPCCH
-------------------------------------Text proposal for TR25.986 section 8.3 ends here------------------------------------------
REFERENCES
[1] R1-030937, RAN1 to RAN4/RAN2, “LS on UE procedure for TFC selection”, RAN WG1#33 25-29 August, 2003
[2] R1-030811, Ericsson, “Uplink Multiplexing using a Single DPDCH”, RAN WG1#33 25-29 August, 2003
[3] R1-030532, Siemens, Mitsubishi Electric “Enhanced CQI reporting scheme”, RAN WG1#32 19-23 May, 2003
[4] R1-030736, Nokia, “Uplink physical channel structure and TTI length”, RAN WG1#33 25-29 August, 2003






























































































































































































































1

_1125906588.vsd

_1126435003.vsd

_1126352371.vsd

_1125906562.vsd

