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1 Introduction

The current text in TS25.321 including Annex C leaves room for interpretation of how to convert the power headroom expressed by Scheduling Grant (power offset) into a “Scheduled Grant Payload”. Namely beside the relevant calculations for the payload quantizations for E-TFCi, in respective L1/L2 specifications [1], [2], there is significant room for interpretation options when it comes to determining the total number of bits for the Scheduling Grant Payload. We would like to clarify this issue and propose an addition to the informative annex C in 25.321[3]. 
2 Description

In 25.321, section 11.8.1.4 it is stated that:

When not in a power limited condition the maximum amount of data and corresponding MAC-e/es headers from MAC-d flows for which no non-scheduled grants were configured shall be quantized to the next smaller supported E-TFC based on amplitude ratios prior to the quantization according to subclause 5.1.2.5B.2.3 of [13], the Serving Grant (after adjustment for compressed frames), the power offset from the selected HARQ profile, the non-scheduled grants (if any) and Scheduling Information (if any); In the case a 2ms TTI is configured and the HARQ process is inactive, the UE shall not include any such data in the transmission;
Now, if we base the referred definitions and calculations on [1] and [2] it is not possible to unambiguously determine what method should be used in order to calculate the total number of bits with high granularity determined by the in the grant given power offset and reference ETFCi etc.
The issue with the normative text is partly solved in the informative annex C of 25.321[3] by introducing the Scheduling Grant Payload, SGP, but still leaves room for uncertainty when it comes to what method that applies beside the ETFCi calculations. Another issue is that there are discontinuities in the mapping from SG to SGP due to the usage of more than one reference point (beta, ETFCi) in the linear extrapolation.

The current text in TS 25.321 Annex C states that the UE shall “set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset“. To avoid ambiguity a few issues need clarification:
· SGP is not restricted to the TB sizes provided in the E-DCH Transport Block Size Tables in Annex B of [3]

· The same relations as used for calculation of the gain factors [1] shall be used to derive the “Scheduled Grant Payload” corresponding to a specific SG.

· A “Scheduled Grant Payload” calculated based on the TBS of a specific reference E-TFCI shall not exceed the TBS corresponding to a higher reference E-TFCI.
Example:
Select the correct number of codes for the reference E-TFCIs as described in [2]:
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Calculate the SG (power ratio) needed for the reference E-TFCIs, without quantizing to specific SG values from the tables in [2] and [3].
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For every grant index (AG or RG) use the SG value according to tables in [2] / [3] and calculate the “Scheduled Grant Payload” denoted SGP below.
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Select SGref,i and TBSref,i as would have been done for gain factors and calculate SGP with the extra constraint that if the resulting SGP is larger than a TBSref,i higher than the TBSref,i used in the calculation, (the next higher TBSref,i – 1) shall be used as SGP.
The figure below illustrates the principle for the region where linear extrapolation is used to calculate the gain factors:
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3 Conclusion and Proposal 

With the proposed clarifications it is ensured that UE behaviour w.r.t the determination of maximum number of scheduled bits for a scheduling grant is consistent in such a way that NodeB decoding resources, cell capacity and UL interference can be managed in an efficient way. A clarification added to the pseudo code of Annex C is proposed as below:

2>
set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset using the methods for gain factor calculation in [13] without quantization and ensuring that the “Scheduled Grant Payload” does not exceed a reference TBS higher than the one used in the above calculations;
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Annex C (informative):
Pseudo-Code for E-TFC Selection

The pseudo-code below describes one possible implementation of the E-TFC Selection as described in subclause 11.8.1.4:

1>
determine whether to take the scheduled and non-scheduled grants into account in the upcoming transmission. 

1>
if scheduled and/or non-scheduled data can be transmited:

2>
select a MAC-d flow that allows highest-priority data to be transmitted (when more than one MAC-d flow allows data of the same highest priority to be transmitted, it is left to implementation to select which MAC-d flow to prefer);

2>
identify the MAC-d flow(s) whose multiplexing lists allow them to be 
transmitted in the same TTI as this MAC-d flow, and whose grants allow them to transmit in this TTI and ignore the one(s) that cannot.

2>
based on the HARQ profile of this MAC-d flow, identify the power offset to use;

2>
based on this power offset and the E-TFC restriction procedure, determine the maximum supported payload (i.e. maximum MAC-e PDU size or E-TFC) that can be sent by the UE during the upcoming transmission;

2>
set "Remaining Available Payload" to the maximum supported payload;

2>
if the upcoming transmission overlaps with a compressed mode gap on 10ms TTI, scale down the current serving grant (SG);

2>
set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset using the methods for gain factor calculation in [13] without quantization and ensuring that the “Scheduled Grant Payload” does not exceed a reference TBS higher than the one used in the above calculations;
2>
for each MAC-d flow with a non-scheduled grant, set the "Remaining Non-scheduled Payload" to the value of the grant;

2>
set "Non scheduled Payload" to sum of MIN ("Remaining Non-scheduled Payload", non-scheduled available payload) for all non scheduled MAC-d flow(s);

2>
if Scheduling Information needs to be transmitted:

3>
if "Remaining Available Payload" > "Scheduled Grant Payload" + "Non-scheduled Payload" + size of the Scheduling Information:

4>
quantize the sum of the "Scheduled Grant Payload" + "Non-scheduled Payload"+ size of the Scheduling Information to the next smaller supported E-TFC;

4>
set the "Scheduled Grant Payload" to the quantized sum minus "Non-scheduled Payload" + size of the Scheduling Information.

3>
substract the size of the Scheduling Information from "Remaining Available Payload".

2>
else:

3>
if "Remaining Available Payload" > "Scheduled Grant Payload" + "Non-scheduled Payload":

4>
quantize the sum of the "Scheduled Grant Payload" + "Non-scheduled Payload" to the next smaller supported E-TFC;

4>
set the "Scheduled Grant Payload" to the quantized sum minus "Non-scheduled Payload".

2>
perform the following loop for each logical channel, in the order of their priorities:

3>
if this logical channel belongs to a MAC-d flow with a non-scheduled grant, then:

4>
consider the "Remaining Non-scheduled Payload" corresponding to the MAC-d flow on which this logical channel is mapped;

4>
fill the MAC-e PDU with SDU(s) from this logical channel up to MIN("Remaining Non-scheduled Payload", Available Data for this logical channel, "Remaining Available Payload");

4>
subtract the corresponding bits if any from "Remaining Available Payload" and "Remaining Non-scheduled Payload" taking into account the MAC-e/es headers.

3>
else:

4>
fill the MACe PDU with SDU(s) from this logical channel up to MIN("Scheduled Grant Payload", Available Data for this logical channel, "Remaining Available Payload");

4>
subtract the corresponding bits if any from "Remaining Available Payload" and "Scheduled Grant Payload" taking into account the MAC-e/es headers.

2>
if Scheduling Information needs to be transmitted:

3>
add Scheduling Information to the MAC-e PDU;

3>
determine the smallest E-TFC that can carry the resulting MAC-e PDU;

2>
else:

3>
determine the smallest E-TFC that can carry the resulting MAC-e PDU;

3>
if the padding allows a Scheduling Information to be sent, add it to the MAC-e PDU;

2>
set the maximum number of HARQ transmissions to the maximum among the maximum number of HARQ transmissions of the HARQ profiles of the MAC-d flows selected for transmissions.

1>
else if Scheduling Information needs to be transmitted:

2>
select the "control-only" HARQ profile;

2>
fill the MAC-e PDU with the scheduling information;
2>
select the smallest E-TFC.
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