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1. Introduction
TFC selection with HS-DPCCH has been discussed in WG1 [1] [2] [5] [6], WG2 [3] and WG4 [4]. This document continues the discussion on this topic.
We propose to adopt actual HS-DPCCH method. In addition, we also suggest one of following two approaches for the priority handling of HS-DPCCH.

- Approach 1. DTX the HS-DPCCH transmission when the power is insufficient to transmit it in addition to the TFC carrying only one transport block of DCCH data.
- Approach 2. No DTX of HS-DPCCH in release 5 and discuss further in EUDTCH as for rather universal approach.
2. Comparison of three methods
As for power estimation scheme for TFC selection, three methods were compared in [1]. Three methods were
Always HS-DPCCH method: The power of HS-DPCCH is always included for the power estimation of certain TFC although actual transmission of HS-DPCCH is not carried out.

Never HS-DPCCH method: The power of HS-DPCCH is never included for the power estimation of certain TFC although actual transmission of HS-DPCCH is carried out.

Actual HS-DPCCH method: The power of HS-DPCCH is included depending on actual transmission of HS-DPCCH.
The comparison of three methods can be illustrated in figure 1. Y-axis shows power and X-axis shows distance from NodeB. The illustration shows the case that DPCCH and HS-DPCCH are equal.
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Figure 1. Power comparison of three methods
In never HS-DPCCH method,

-
The light yellow area shows DPCCH power.

-
The light purple area including shadow area shows DPDCH power.

- 
The light blue area shows additional power than UE's max power when HS-DPCCH and maximum bit rate DPDCH are transmitted simultaneously. According to short-term behaviour for not to overpass the maximum transmission power, this light blue area is equally compressed. Therefore, UE never transmit higher than UE's max power. The light blue area shows necessary transmit power. 
In always HS-DPCCH method,

-
The light yellow area shows DPCCH power.

-
The shadowed light purple area shows DPDCH power.

- 
The non-shadowed light purple area shows HS-DPCCH power.
In always HS-DPCCH method, additional power when HS-DPCCH and maximum bit rate DPDCH are transmitted simultaneously is zero. Therefore, the power allocation of all combination of TFCs is ensured. But if HS-DPCCH and maximum bit rate DPDCH are not transmitted, the power reserved for HS-DPCCH is not used. Therefore, the coverage of the same bit rate is reduced most for always HS-DPCCH method. HS-DPCCH and maximum bit rate DPDCH are not always simultaneously transmitted. Therefore, we think more aggressive method is better. On the other hand, never HS-DPCCH method is too aggressive. The scheme between two behaviours is actual HS-DPCCH method. So, actual HS-DPCCH method is recommended as between two extreme cases.
The actual HS-DPCCH method is between always HS-DPCCH method and never HS-DPCCH method. The power allocation behaviour is different depending on the scheduler at Node B. Two examples are shown. One is actual HS-DPCCH method with proportional fairness scheduler shown light green line. The other is actual HS-DPCCH method with round robin scheduler shown purple line. Actual HS-DPCCH method with round robin scheduler is shown at the centre between always HS-DPCCH method and never HS-DPCCH method in both close to Node B and far to Node B. On the other hand, actual HS-DPCCH method with proportional fairness scheduler is shown as when UE is close to Node B, the behaviour is rather similar to always HS-DPCCH method. When UE is far from Node B, the behaviour is rather similar to never HS-DPCCH method. 
In addition to above discussed method, virtual beta factor method and TFC dependant method are discussed [1]. These methods do not have a problem of always HS-DPCCH method and never HS-DPCCH method but rather complex scheme to consider as a method for release 5.
From above discussion, we recommend actual HS-DPCCH method as release 5 scheme.
3. DTX of HS-DPCCH

In [1], DTX of HS-DPCCH when remaining TFCs are only TFCs included in the minimum set of TFCs are proposed. In this section, further background of the proposal is explained.
RRC gives each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. This priority is used for control the scheduling of uplink data. TFC selection could be considered as a problem on how to share the remaining power except DPCCH. Natural extension from R99 could be a priority is given by RRC to HS-DPCCH. On the other hand, this could require much modification of TFC selection in UE in TS25.321. Although we think such type of universalized method is better for EUDTCH, release 5 could be approached by rather simplified one.
We think the highest priority is always DCCH, which is used for RRC signalling such as hand over message. This DCCH is crucial for keeping the link. The next level is HS-DPCCH or minimum voice rate traffic, depending whether priority is put on HSDPA DL or not. DTX of HS-DPCCH without Node B knowing this makes retransmissions more often.

If the higher priority information is not allocated enough power, only approach is the lower priority information should be DTXed to give a power for higher priority information. Therefore we thought possible boundaries for introducing DTX of HS-DPCCH are  
i) When only DCCH is transmitted or 
ii) minimum set of TFCs are transmitted. 
Controlling only in case of DCCH require a slight further modification than minimum set of TFCs because the idea of "minimum set of TFCs" are exist in R99 and reused. Therefore, we proposed DTX of HS-DPCCH when remaining TFCs are only TFCs included in the minimum set of TFCs. If we took the approach as possible as not to waste downlink resource by DTXing HS-DPCCH, to DTX only when DCCH transmission is better. This method is described as alternative 3 in RAN2 LS [3].

Note the first thing the network should request UE when HS-DPCCH power is not enough is repetition of HS-DPCCH. In here, we discuss for two cases. One is the network acts rather slow and appropriate handling by RNC is not carried out. The other case is the network had already request repetition of HS-DPCCH and there is no other method to give more power for HS-DPCCH. 
Now RAN2 list DTX the HS-DPCCH transmission when the power is insufficient to transmit it in addition to the TFC carrying only one transport block of DCCH data as alternative 3, we understand RAN2 does not see too much complexity from this method. On the other hand, we see further consideration would be necessary in EUDTCH discussion for the priority handling among logical channels and physical signals. If we took an approach only applicable for release 5, it could be some unnecessary constraint in EUDTCH. As it seems RAN2 also sees the network is quick enough to responding TFC, we don't strongly propose DTX the HS-DPCCH transmission.
From above discussion, we suggest one of following two approaches.
Approach 1. DTX the HS-DPCCH transmission when the power is insufficient to transmit it in addition to the TFC carrying only one transport block of DCCH data
Approach 2. No DTX of HS-DPCCH in release 5 and discuss further in EUDTCH as for rather universal approach

Another method proposed were a method by extension of TFCI [6]. We think this require much complexity at this stage although this is one of possible method to inform stopping HS-PDCCH.
4. Conclusion
In this document, we proposed to adopt actual HS-DPCCH method.
In addition, we also suggest one of following two approaches for the priority handling of HS-DPCCH.
Approach 1. DTX the HS-DPCCH transmission when the power is insufficient to transmit it in addition to the TFC carrying only one transport block of DCCH data
Approach 2. No DTX of HS-DPCCH in release 5 and discuss further in EUDTCH as for rather universal approach
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