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1. Introduction

In this document the existing E-DCH ETFC Selection procedure and requirements are discussed. The current understanding is that there exist differences in interpretation of the specification due to unclear or ambiguous specification text and differences in pseudo code interpretation. This discussion documents exemplify how to remove and clarify the specification together with a proposal for changes.
2. Discussion

2.1. E-TFCI Selection for multiple flows
The standard is quite clear on how E-TFCI selection shall be done when a scheduled or non-scheduled flow is transmitted alone in a transport block: 

•
A non-scheduled flow shall be rounded up; padding, if needed, should be added to fill the non-scheduled grant up to the next E-TFCI. 

•
A scheduled flow shall be rounded down; all data must fit into an E-TFCI that does not exceed the scheduled grant

It is further clear that a scheduled flow shall not exceed, if multiplexed in the same TTI, its grant if a non-scheduled grant does not “fill” up to the grant limit by using remaining available “total grant”.

It is obvious that these two procedures are incompatible with each other. It has not been stated clearly in the 3GPP specification how this conflict should be resolved when there are scheduled and non-scheduled flows multiplexed in the same transport block. 
2.2. Procedure Outline

The following scenario try to encapsulate some of the problems faced by the various interpretations currently being put forward while maintaining the core requirements in the specification.

Scenario: A UE has a scheduled grant corresponding to 500 bits and non-scheduled grants according to the table below, and is allowed to transmit the following four flows together in a TTI:

	Flow
	Priority
	PDU size
	Buffer occupancy
	Scheduling

	f1
	1
	200 bit
	200 bit
	scheduled

	f2
	2
	100 bit
	100 bit
	non-scheduled grant = 200 bit

	f3
	3
	150 bit
	150 bit
	non-scheduled grant = 300 bit

	f4
	4
	100 bit
	2,000 bit
	scheduled


The procedure consists of two parts. The first part tries to figure out how much data the UE can and would like to send based on the grants and the multiplexing options. The second part is the selection of the data in priority order and which E-TFCI to use, including the case when the UE is power limited. For simplicity, compressed mode issues and header calculations are omitted. Note that Scheduling Information could be added as a high priority non-scheduled flow in this description. 

E-TFCI selection procedure:

1 Determine how much data can be sent based on the grants, priorities and multiplexing options:

1.1
Determine the highest priority flow with data to send.

1.2   
Determine which other flows can be multiplexed with the highest priority flow. This gives (1) allowed non-scheduled flows and (2) allowed scheduled flows.

1.3    
From the allowed non-scheduled flows found in step 1.2, their non-scheduled grants, and the amount of data available, determine the total amount of non-scheduled data that can be sent in this TTI.

1.4    
Independent of any non-scheduled data determines the total amount of scheduled data that can be sent in this TTI as follow:

a Round the scheduled grant down to the next nearest E-TFC to obtain the effective scheduled grant.

b Take data in priority order from the allowed scheduled flows found in step 1.2 until there is no more data or there is no more room in the effective scheduled grant. (Note the possibility of more than one flow and more than one PDU size.)

2.
Determine how much data can be sent and the final E-TFC:

2.1
Fill the transmit buffer with data from steps 1.3 and 1.4 above in strict priority order until either there is no more data left.

2.2
If there are non-scheduled data, pad up to the next E-TFC.

2.3
Find the maximum payload (N_max) allowed by the UE power.

2.4
If the total number of bits in the transmit buffer is smaller than N_max, done. Otherwise, round N_max down to the nearest E-TFC. Remove data from the transmit buffer until the total number of bits is no larger than the rounded N_max. Pad up to the rounded N_max if necessary.

Below is an illustration of this procedure for scenario 1 above.
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Note: The TBS for the E-TFC in the diagrams do not correspond to those in the 3GPP specification but are chosen arbitrarily for easy drawing.
The diagram on the left shows the result of the first part of this procedure, where the red lines are the grants for the respective flows Note that the red dashed line is the effective scheduled grant after rounding down to the nearest E-TFC.
 The middle diagram shows the final E-TFC selected if the UE is not power limited. The right diagram show the case when the UE power is limited to that shown by the red line. The last PDU is removed from the top and new padding added to round the total up to an E-TFC.

The benefit of this procedure includes:

•
It solves the problem of what to do when there are both scheduled and non-scheduled data. If only one E-TFC quantization is done at the end, one can argue that neither rounding up nor rounding down would be correct.

•
The amount of scheduled data that can be sent is limited only by the scheduled grant and the available UE power. It does not depend on whether there are non-scheduled data multiplexed in the same TTI. A single final E-TFC quantization can result in one more or one less PDU than when scheduled data is sent alone in a TTI.

•
UE power limitation is taken care of in a straight-forward way.

Proposal for specification amendment:

•
Amount of scheduled and non-scheduled data shall be determined from their respective grants independently of each other.

•
Data to be transmitted shall be chosen from the different flows in strict priority order and with no regard to available UE power.

•
In case of power limitation, the lowest priority data shall be discarded.
3. Conclusion and Proposal

We have outlined a brief description of a simple, unambiguous procedure that is consistent with the current specification. The proposal is has a low implementation impact and furthermore provides good system behavior. If accepted, it is proposed that the appropriate clarifications and corrections are approved for the affected specification (3GPP TS 25.321); see draft CR provided.

























