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1. Introduction

This discussion document introduces two issues relating to E-TFC selection and blocking. The first issue relates to maximum power reduction, when, due to maximum power reduction (MPR) considerations, it might be theoretically possible for a UE to support a larger E-TFC TrBlk size, even though some smaller TrBlk sizes are blocked due to insufficient power availability. We believe that this may cause some problems in the operation of E-DCH and to avoid these problems we propose the introduction of a rule in the E-TFC selection requirements which specifies that if the UE detects that a particular E-TFC cannot be supported then it should automatically also block all larger E-TFCs.

Related to this issue, we have also noticed that due to the way that E-TFC beta factors are calculated based on the beta factors for certain reference E-TFCs and there can be more than one reference E-TFC, it is possible to have the situation where the required transmission power does not always increase with larger E-TFC sizes. We are proposing a RAN2 CR to 25.331 to ensure that UTRAN configures the reference E-TFC and (ed such that they increase with increasing E-TFC transport block size. However this creates similar kind of problems to the MPR case in that we can have a certain E-TFC that is blocked, even though larger E-TFCs can be supported from a UE remaining power perspective. The same rule would be applicable in this case. However we believe that such operation is undesirable and UTRAN should normally arrange for power always to increase as E-TFC size increases
2. Issue related to maximum power reduction

In RAN4, it has been agreed that if the UE is allowed to reduce its maximum transmit power for certain TFCs and E-TFCs, the UE shall use the reduced maximum transmit power in the evaluation of the TFC and E-TFC selection criteria. The power reduction which Is used for the purposes of E-TFC selection criteria is given in table 6.2 of 25.133 as follows :-

Table 6.2: E-TFC-MPR used for E-TFC selection

	Inputs for E-TFC selection
	E-TFC-MPR (dB)

	Case
	c
	hs
	d
	ec
	ed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	
	
	
	
	
	
	
	
	

	1
	
	0
	0
	>0
	>0
	
	1
	[0.25]

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	2
	
	
	0
	>0
	>0
	2
	4
	[0.50]

	3
	
	0
	>0
	>0
	>0
	
	1
	[0.75]

	4
	
	>0
	>0
	>0
	>0
	
	1
	[1.50]

	5
	
	
	>0
	>0
	>0
	4
	2
	[0.75]

	6
	
	0
	>0
	>0
	>0
	2
	2
	[0.50]

	
	
	
	
	
	
	
	
	

	Note
For inputs {c,hs,d,ec,ed, SFmin, Ncodes} not specified above the E-TFC-MPR (dB) = 0


We have discovered an interesting situation which may arise as a result of the E-TFC-MPR being included in the E-TFC selection criteria. It is possible that a certain E-TFC may be blocked as it cannot be supported using the available remaining power. However there may be circumstances when a larger E-TFC can still be supported by the UE, due to it having a smaller E-TFC-MPR reduction in table 6.2. The larger E-TFC would still require more transmission power than the smaller E-TFC but only the smaller E-TFC would be blocked. 

3. Possible approaches to the MPR issue

One possible approach to this issue could be to allow the UE to use any E-TFC that it is capable of supporting. This leads to the situation illustrated in figure 1, where a certain E-TFC is blocked, but a larger E-TFC size is available due to the smaller E-TFC-MPR in table 6.2 for the larger E-TFC. In figure 1, the UE is able to support E-TFC N-1 and E-TFC N+1 although E-TFC N is blocked due to the larger MPR that it may require.


[image: image1]
While this kind of approach could be implemented in the UE, we believe that there are a number of issues to consider, for example

1. Assuming that the UE has sufficient data buffered in the corresponding MAC-d flow and it has the necessary grant available, it may select E-TFC N+1 in the case where E-TFC N is blocked, but otherwise the data to be transmitted would have fitted in E-TFC N. It will still require more power to transmit E-TFC N+1 than it would have required to transmit E-TFC N, and the UE will need to add some padding to fit its data to the larger E-TFC size. This does not seem efficient from a system point of view, although it does allow an individual UE to maximise its throughput.

2. This situation might lead to some rather unusual behaviour with the happy-bit which RAN2 would not expect. Let us suppose that the UE has received a grant which allows it to make use of E-TFC N-1. If it meets the conditions being defined in RAN2 on buffer occupancy it may wish to report that it is unhappy, since it is able to support a larger E-TFC N+1. If UTRAN so chooses, it may respond to this unhappy report from the UE by sending an “UP” command on the serving E-RGCH. However the UE is unable to make use of an “UP” command to E-TFC N so this could lead to the situation where the UE constantly reports that it is unhappy and constantly continues to use E-TFC N-1. We believe that this is not the way that RAN2 would expect the happy bit to operate.

An alternative approach would be that if any E-TFC in the UE is blocked then all larger E-TFCs (ie E-TFCs with a higher index) should automatically also become blocked without any consideration of their power requirements. This means that in the case of the example in figure 1 under this proposal, E-TFC N+1 would no longer be supported.

4. Issue related to signalling multiple reference E-TFCs

In 25.214 section 5.1.2.5B.2.3 the procedure for deriving (ed for different E-TFCs is given. An outline of the procedure is that certain E-TFCs are denoted as reference E-TFCs and the  (ed which should be used for the transmission of the reference E-TFCs is explicitly signalled. For non-reference E-TFCs, the UE makes a calculation of the beta factor, using an equation which includes factors for the (ed of the reference E-TFC, the number of data bits in the reference E-TFC and the number of data bits in the calculated E-TFC.

Now let us suppose that UTRAN signals E-TFC with index M and index N as reference E-TFCs, M<N. The UE will calculate the beta factors for all the E-TFCs between M and N based on the power needed for E-TFC M and the size of the E-TFC and these can be expected to increase with increasing TrBlk size. However, when E-TFC with index N is reached, the UE will use the signalled gain factor for the E-TFC N, and this is currently not guaranteed by the specifications  to be greater than the gain factor calculated for E-TFC N-1. This situation is illustrated in figure 2


[image: image2]
In figure 2, we can see that there is sufficient remaining power for the UE to support all E-TFCs up to (N-2). Since there is insufficient remaining power to support E-TFC with index (N-1) it is blocked. However due to the signalled value, reference E-TFC N, and E-TFCs (N+1) and (N+2) could be supported by the UE from a remaining power viewpoint.

This appears to be a very similar situation to the previous situation where MPR causes a certain E-TFC to be blocked, even though larger E-TFCs are not blocked. However there are some important differences. There will not be the same issue with the correct operation of the happy bit, since the relative grant refers to an increase in granted power, rather than an increase in TrBlk size. Additionally, the use of a larger E-TFC in this situation does not cause an increased uplink noise rise since, for this example,  less power is transmitted when E-TFC N is selected, compared to that used when E-TFC N-1 is chosen.

However, we believe that the kind of network configuration shown in figure 2 is not a very optimal one, and this kind of situation should normally be avoided by setting the reference E-TFCs correctly. The Nokia CR [1] is intended to be a reminder to avoid this situation. However current signalling does not guarantee that the situation presented in figure 2 will never arise. As a result, we propose that this is handled in the UE using the same rule is used to handle the MPR issue, ie when the UE estimates that a certain E-TFC cannot be supported, it should automatically block all larger E-TFCs without consideration of available power.

5. Conclusions

In this discussion document, we have illustrated a situation which may arise due to E-TFC-MPR where the E-TFCs that the UE is able to support are not ordered with increasing E-TFC size. We believe that this could cause certain problems in the operation of E-DCH. For example it may create some undesirable interactions with the scheduler via the happy bit or it could lead to additional UE padding of the E-DCH and extra power being transmitted. For this reason, we feel that it may be desirable to avoid this situation and have introduced this proposal in a separate CR on E-TFC requirements for 25.133 in R4-051290 (Rel-6) and R4-01291(Rel-7)
We have also discussed a situation which can arise when multiple reference E-TFCs are signalled and the intermediate beta factors calculated via the formula in [2] cause a discontinuity in beta factor with increasing E-TFC transport block size. We believe that this situation is undesirable and UTRAN should try to avoid it by careful consideration of the reference E-TFCs. However, in the event that this situation does occur, the same UE behaviour is proposed as for the MPR case.
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Figure 1 : Example of an E-TFC being supported where a smaller E-TFC is blocked
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Figure 2 : Possible power required in the case of two signalled reference E-TFCs
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