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1. Introduction

In previous RAN1/RAN2 joint meeting, basic skeleton of E-DCH TFC selection algorithm is agreed [1] in such that:

In the (release 6) UE, DCH is always prioritised over E-DCH:


- Decision: Yes.

The principle is:


- Like in the R’99/Rel-5: The UE maintains a list of allowed TFCs for CCTrCH of DCH type


- Like in the R’99/Rel-5: The UE performs TFC selection for DCHs.


- Then the UE estimates remaining power (RAN4…) every E-DCH TTI:



- The UE performs R99 like (logical channel priority based) TFC selection 



   for E-DCH with remaining power



- The UE does not go below minimum rate for E-DCH, and may need to 




   power scale down on all channels when this happens (like R5 for HS-DPCCH).

In the model described above, the estimation of remaining power become an important issue when uplink power shortage is considered (see Figure 1 for illustration). There could be many reasons for power shortage such as high path loss (cell edge UE), imperfect estimation of remaining power, insufficient receiver diversity etc. We should note that mandatory 10ms TTI case would be more affected by power shortage than 2 ms TTI due to less frequent TFC selection for E-DCH. 

There is no agreed UE behaviour when the power shortage occurs in R6, although the uniform power compression specified in R5 could be reused. In this case, the danger is reliability and quality of DPCCH and HS-DPCCH can degrade resulting in consequence of coverage of current network. Alternatively best effort type of approach can be adopted for E-DPDCH (and E-DPCCH if any) hence only E-DPDCH transmission power is reduced while the powers of rest of R99/R5 channels remain intact. Danger of this approach is that there is no guarantee of E-DPDCH transmission power hence a management of QoS in E-DCH becomes more complicated. 
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Figure 1: Illustration of Power Shortage in presence of DPDCH and EUDCH channels
2. Handling of Power Shortage in E-DCH

Alleviation of power shortage by node B scheduling

One approach to tackle the power shortage problem is the node B scheduling, that is able to reduce the occurrence of such a power shortage. Current approaches, Rate Scheduling (RS) and Time and Rate Scheduling (TRS), are able to restrict the E-DCH transmission power (and timing). Hence generally the node B scheduler is able to stop E-DPDCH transmission when UE is likely to have power shortage. If scheduler stops E-DCH transmission of a UE and still power shortage occurs for the UE, then this case is equivalent to R5 in which uniform power compression is applied. 
However how effective the node B scheduling could be for UE power shortage is decided upon several factors such as:
· How frequent UE can signal its power status (such as DPCCH power)? And what is associated overhead?

· Without UE power status signalling (such as 1 bit Rate Request is only UE signalling), how effective node B scheduling could be to alleviate power shortage?

· Scheduling delay can be small enough? Once scheduler detects power shortage, how long would it take to reduce assigned E-DPDCH transmission power in 1 bit Rate Grant and 10ms TTI case ? 
Although RAN1/RAN2 discussion on scheduling principle has not been completed, it is hard to assume that node B scheduling alone can effectively alleviate power shortage problem without introducing higher scheduling overhead.
Alleviation of power shortage by TFC selection

Current E-DCH architecture is that node B scheduler is closely associated with UE TFC selection to control transmission power of E-DCH and handling of priorities, etc. Hence the power shortage problem can be also alleviated by this cooperation. In fact, in any case, TFC selection is more precisely aware of UE transmission power status than node B scheduler. Hence additional procedure is needed to be adopted in TFC selection to alleviate power shortage problem such as:

· TFC selection with safety margin
Even if scheduler allows UE a maximum transmission power, TFC selection of E-DCH restricts the transmission power taking into account a safety margin when it calculates the remaining transmission power for E-DCH. This margin is to allow room in order to reduce occurrence of power shortage during next incoming TTI. 
· TFC selection with TFC state update [1]
Similar to R99 TFC selection, UE collects past transmission power information and set states such as SUPPORT, EXCESS and BLOCKED. The state is updated by similar state transition manner. Compared to above safety margin approach, this update approach could be seen as adaptive safety margin approach to channel variation, DPDCH activity etc. If the required transmission power of a TFC exceeded maximum transmission power during previous few frames, this TFC can be avoided in order to alleviate power shortage during next incoming TTI.
3. Conclusion

Intention of this contribution is to start discussion on a power shortage problem as related to TFC selection. We conclude that 

· node B scheduler alone cannot effectively alleviate the power shortage problem without additional overhead in uplink or shortening scheduling delay. 

· Since TFC selection has more direct access to fast varying UE transmission power, hence it is proposed to include additional procedure in TFC selection for E-DCH to reduce power shortage problem. 

· Two alternatives are proposed in this contribution for further investigation on this issue.
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