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1. Introduction

Currently interactions of E-DCH enhancements and compatibility issues are in the focus of discussion. In [1] different channel alignments at UE transmission side are discussed with respect to the multiplexing options they support. We additionally consider channel alignment at the Node B and its impact on noise rise management and scheduling efficiency. For efficient scheduling it is important to have temporal alignment of the E-DCH frames at the Node B. We investigate different alignment strategies and propose to base the uplink timing of E-DCH on the P-CCPCH.

2. Interaction of channel alignment with scheduling

Fast scheduling is considered as an enhancement technique for E-DCH. Any scheduling technique (i.e., rate scheduling and time/rate scheduling) involves an estimation of the noise rise expected in the forthcoming scheduling intervals and a dedicated reaction based on this estimation. For an efficient operation of the scheduling process it is important, that all E-DCH frames arrive time aligned at the Node B. In this case the scheduler complexity is significantly reduced, since one dedicated scheduling time exists for all users. Moreover, since there is no overlap between adjacent TTIs across the different UEs the noise rise estimation becomes simpler and resources need not be restricted due to only a partly overlap which would cause an excessive noise rise peak.

Due to the different time offsets of Rel. 99 DPCH, there will be no alignment of the E-DCH TTIs at Node B if an alignment of E-DCH and Rel.99 DPCH (case C in [1], right side of Fig. 1) is used. An E-DCH transmission timing based on P-CCPCH, however, will automatically lead to an alignment of the E-DCH frames of different UEs at the Node B. Note, that the alignment of E-DCH with the HS-DPCCH (case B in [1], left side of Fig. 1) is a special case of this strategy. Thus for the efficiency of scheduling, an E-DCH transmission timing based on P-CCPCH is preferred.
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Fig. 1: Channel Alignment at UE and Node B
3. Impact of channel alignment on UE transmit power

Especially for UEs that run multiple services, power scaling due to UE transmit power limitations may occur. When the UE exceeds its maximum transmit power and HS-DPCCH is transmitted, the power of the channels need to be scaled and E-DCH transmission could be temporarily restricted to allow reliable HS-DPCCH transmission. It is desirable to reduce the probability of such power scaling. 

Fig. 2 depicts the channel alignment at the UE side in detail. Suppose that the UE transmission power is only exceeded if all three uplink channels would be transmitted concurrently. The left hand side shows an implementation of an E-DCH transmission timing based on P-CCPCH, which additionally aligns E-DCH and HS-DPCCH. In this case, each transmission of either a CQI or a ACK/NACK on HS-DPCCH will only effect one E-DCH TTI (regardless whether 2 ms or 10 ms TTI is adopted) [2]. For the alignment of E-DCH with Rel. 99 DPCH (right side of Fig. 2), however, one transmission on HS-DPCCH can effect two E-DCH TTIs. In the example of Fig. 2, this is true for every ACK/NACK slot in case of a 2 ms E-DCH TTI and for every 5th ACK/NACK slot in case of 10 ms E-DCH TTI. Therefore, from the UE transmission power limitation aspect, an alignment with HS-DPCCH is favourable.
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Fig. 2: Details of Channel Alignment at UE
4. Interaction with existing releases

The E-DCH transmission timing based on P-CCPCH does not lead to backward compatibility problems. It should be noted, that even an alignment of E-DCH and HS-DPCCH timing can be used without the need that a E-DCH UE or Node B must support HSDPA. In this case the UEs and Node Bs simply calculate the HSDPA timing similarly to section 7.7 of TS25.211[3]. From the network point of view, the HSDPA timing would simply be used for both, HSDPA and E-DCH.

5. Alignment in SHO

If SHO is used for E-DCH, each E-DCH UE should use the P-CCPCH timing of its primary cell. Then we have in each cell E-DCH users with k different E-DCH timings, where k is the number of different P-CCPCH timings used by the primary cells of these UEs. However k will be significantly smaller than the total number of UEs of a cell that use E-DCH, since only few neighbouring cells with different timings exist. The own cell's timing will contain the majority of the E-DCH users (i.e. those not in SHO and those where the current cell is the primary one). Therefore, this approach still gives a better scheduling efficiency than an alignment of the E-DCH frame with Rel. 99 DPCH. 

6. Conclusion

We discussed the interaction of E-DCH channel alignment with Node B based scheduling and UE power limitation. For efficient scheduling an alignment of the E-DCH frames at the Node B is crucial. Therefore an E-DCH transmission timing based on P-CCPCH is preferred. Out of the possible P-CCPCH-based alignment strategies, the one which additionally aligns E-DCH and HS-DPCCH provides advantages for the UE power management, since it reduces the impact of power limitation due to HS-DPCCH transmission on E-DCH. An alignment of E-DCH and the HS-DPCCH timing can also be supported by UEs and Node Bs, which do not support or use HSDPA.
In view of the above mentioned advantages we propose to include a description of the E-DCH transmission timing based on P-CCPCH in TR 25.896. The corresponding text proposal is attached.
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--------------------------------------------- Text proposal for TR 25.896 --------------------------------------------------------------

8.5 Timing relationship between physical channels

8.5.1 Purpose

If the timing relationships are set uncoordinated for the UEs within a cell then the transmissions from separate UE’s in subsequent TTIs will overlap uncoordinated in time resulting in excessive noise rise at the Node B. Furthermore for UEs that run multiple packet services, power scaling due to UE transmit power limitations can be reduced, if the channels are properly aligned. Therefore it is FFS how the timing of E-DCH should be a arranged.

Possible solutions are:

· The timing of the E-DCH is based on the Rel'99 DPCCH timing and is not aligned between different UEs

· The E-DCH timing is the same for all E-DCH UEs, that are controlled by a E-DCH Node B 

· The timing alignment is based on the P-CCPCH

· The timing alignment is based on the P-CCPCH and aligned with HS-DPCCH

8.5.2 Alignment of E-DCH based on the P-CCPCH

For an efficient operation of scheduling, it is important, that all E-DCH frames arrive time aligned at the Node B. Therefore timing differences between the E-DCHs of different UEs should be small. Then the scheduling operation is simplified since the same scheduling time exist among all users. The noise rise estimation becomes simpler and resources do not need to be restricted due to partly overlap of E-DCH TTIs. Figure X shows a possible physical layer timing.
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Figure X: Illustration of a possible physical layer timing

-------------------------------------------------------------- End of text proposal ------------------------------------------------------

