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1. Introduction

At RAN#57bis R2-071222 [R1] was presented.

The aim of this paper is to give more details on the issue itself and the consequences on E-TFC selection procedure. 
A CR is also proposed to fix some of the issues.
2. Summary of the issues based on E-TFC Selection pseudo code.
For easier understanding, the pseudo code for E-TFC selection is used as a base for first discussion.

The main question is based on this sentence of the pseudo code :

2> set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset;

and the question is :
Question 1 : Is the “Scheduled Grant Payload” mapped to :

· option 1 : 
any payload size in the range [0..20000] with step 1 bit

· option 2 : 
or to one of the 127 (or 120 or 125) Transport Block Sizes definied in the “E-DCH Transport Block Size Table” that has been configured 

One of the first consequence of this question is that the “Shceduled Grant Payload” can either take 20000 different values or 127 values linked to E-TFCI

Another question in the case of option 1 is how the calculation can be done to verify that the “Scheduled Grant Payload” could be transmitted according to the SG and selected power offset. In 25.214 the calculation of the gain factor ed,k,i,uq is only defined for the E-TFCIs. For this reason option 1 would require additions to the specification in order to define the calculation of the gain factor for any payload in the range [0...20000] with step 1 bit.

Question 2 : In case of option 1, as 25.214 only defines ed,k,i,uq for an ETFCi , which formula should be used to calculate the gain factor needed for the transmission of N bits, with N in the range [0..20000] with step 1 bit, and be able to verify that the N bits could be transmitted according to SG and the selected power offset ?
As this formula is not specified then it is possible that different manufacturers gets to different results for N.
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Figure 1 : Exemple with Option 1 of two interpretations for Scheduled Grant Payload based on SG.

3. Analysis based on E-TFC Selection normative text.
Some questions can also be raised on the normative text of E-TFC Selection in 25.321 section 11.8.1.4 :

The Serving Grant Update function provides the E-TFC selection function with the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data (held in the Serving Grant state variable – see subclause 11.8.1.3). 
[…]

- 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;
Question 3 : How is the UE supposed to convert the maximum E-DPDCH to DPCCH power ratio into the maximum amount of data and corresponding MAC-e/es headers from MAC-d flows for which no non-scheduled grants were configured ?
The type of expression of data [..] from MAC-d flows for which no non-scheduled grants were configured could really benefit from simplification if we try to use simple concepts like “scheduled data”; “SI”, and “Non scheduled data”.

Also if we analyse gramaticaly the second sentence (also refered to as “the magic sentence of E-TFC selection”) above, the verb is “shall be quantized”, the subject is “the maximum amount of data and corresponding MAC-e/es headers from MAC-d flows for which no non-scheduled grants were configured”, and the prepositional object of the verb is“the next smaller supported E-TFC”, and this should be done based on “all the rest of the sentence”. A first approach to this sentence would be to understand it as either “The payload of scheduled data shall be quantized to an E-TFCI” or “The payload of (scheduled data + SI) shall be quantized to an E-TFCI”

Question 4 : In the normative text, in the “magic sentence of E-TFC selection” what needs to be quantized ? The scheduled data ? The scheduled data + SI ? The scheduled data + SI + Non Scheduled data ?

Question 5 : Is the normative text and the pseudo code really aligned on this sentence ?

Looking at the Pseudo Code, one could say that Pseudo Code and Normative Text do no say the same thing. Here is a proposal of what the pseudo code says :

- When not in a power limited condition the maximum amount of scheduled data shall be reduced by applying to all the data to be transmitted (scheduled data + , the non-scheduled data (if any) and Scheduling Information (if any)and corresponding MAC-e/es headers)  a quantization 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), and the power offset from the selected HARQ profile; 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;
4. Consequences on E-TFC selection based on E-TFC Selection pseudo code.
In this section, an analysis of the E-TFC selection is done based on option1 and option 2 as described in section 2 / Question 1.

Assumptions made to simplify the explanation, also the consequences could be the same without these assumptions :

· None of the E-TFC are restricted. So "Remaining Available Payload" = 20000

· There is no compressed mode
Case 1 : Scheduled data only (no SI, no non Scheduled data)

The following is explaining briefly the E-TFC selection process and shows that for both Option 1 and Option 2 the ETFCi selected is the same.
2> set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset;
Option 1 :

"Scheduled Grant Payload" = N bits with N within [0..20000] step 1 bit. Lets’assume that there is an index i such that TBSi of E-TFCi <= N < TBSi+1 of E-TFCi+1

Option 2 :

"Scheduled Grant Payload" = TBSi corresponding to E-TFCi
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);

As there is no Non Scheduled data in this case : "Non scheduled Payload" = 0
2>
if Scheduling Information needs to be transmitted:

NO
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: 














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

YES
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".

Option 1 :

Quantize down to the next smaller E-TFC : N + 0 

The result is E-TFCi

Set "Scheduled Grant Payload" to TBSi
Option 2 :

Quantize down to the next smaller E-TFC : TBSi + 0

The result is E-TFCi

Set "Scheduled Grant Payload" to TBSi
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.

Option 1 :

Fill the Scheduled data Mac-d flow up to Min(TBSi, Available Data for this logical channel, N) = TBSi , let’s assume this is using n x 336+18(header).

Set "Remaining Available Payload” to 20000 – (n x 336+18)
Set "Scheduled Grant Payload"  to N – (n x 336+18)
Option 2 :

Fill the Scheduled data Mac-d flow up to Min(TBSi, Available Data for this logical channel, TBSi) = TBSi , let’s assume this is using n x 336+18(header).

Set "Remaining Available Payload” to 20000 – (n x 336+18)

Set "Scheduled Grant Payload"  to TBSi – (n x 336+18)
2>
if Scheduling Information needs to be transmitted:

NO
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:














YES
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;

Option 1 :

determine the smallest E-TFC that can carry (n x 336+18). The result is E-TFCi. 
if the padding allows a Scheduling Information to be sent, add it to the MAC-e PDU
Option 2 :

determine the smallest E-TFC that can carry (n x 336+18). The result is E-TFCi. 
if the padding allows a Scheduling Information to be sent, add it to the MAC-e PDU
At this point for both options the result is the same so there is no issue.

Case 1 : In this case there is no issue.

[image: image2]
Figure 2 : Summary for case 1
Case 2 : Scheduled data + SI (no non Scheduled data)

The following is explaining briefly the E-TFC selection process and shows that for both Option 1 and Option 2 the ETFCi selected is different. The changes from the previous case are highlighted in yellow.
2> set "Scheduled Grant Payload" to the highest payload that could be transmitted according to SG and selected power offset;
Option 1 :

"Scheduled Grant Payload" = N bits with N within [0..20000] step 1 bit. Lets’assume that there is an index i such that TBSi <= N < TBSi+1 

Option 2 :

"Scheduled Grant Payload" = TBSi corresponding to E-TFCi
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);

As there is no Non Scheduled data in this case : "Non scheduled Payload" = 0
2>
if Scheduling Information needs to be transmitted:

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






YES
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: 














NO
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".

Option 1 :

Quantize down to the next smaller E-TFC : N + 0 + 18 

Let’s assume that N+18 >= TBSi+1 (ie N was very close to TBSi+1).
The selected E-TFC is E-TFCi+1
Set "Scheduled Grant Payload" to TBSi+1
Option 2 :

Quantize down to the next smaller E-TFC : TBSi + 0 + 18
Let’s assume TBSi + 18 < TBSi+1 (ie TBSi and TBSi+1 are spaced of more than 18 bits)
The selected E-TFC is E-TFCi

Set "Scheduled Grant Payload" to TBSi
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.

Option 1 :

Fill the Scheduled data Mac-d flow up to Min(TBSi+1, Available Data for this logical channel, N) = TBSi+1 , let’s assume this is using (n+1) x 336+18 (header).

Set "Remaining Available Payload” to 20000 – ((n+1) x 336+18)
Set "Scheduled Grant Payload"  to TBSi+1 – ((n+1) x 336+18)
Option 2 :

Fill the Scheduled data Mac-d flow up to Min(TBSi, Available Data for this logical channel TBSi) = TBSi , let’s assume this is using n x 336+18(Header).

Set "Remaining Available Payload” to 20000 – (n x 336+18)

Set "Scheduled Grant Payload"  to TBSi – (n x 336+18)
2>
if Scheduling Information needs to be transmitted:

YES
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:














NO
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;

Option 1 :

Add SI : (n+1) x 336 + 18 + 18

determine the smallest E-TFC that can carry (n+1) x 336 + 18 +18. Let’s assume ((n+1)x336 +18+18 >= TBSi+1). The result is E-TFCi+1. 
Option 2 :

Add SI : n x 336 + 18 + 18

determine the smallest E-TFC that can carry n x 336 + 18 + 18.

Let’s assume (nx336+18+18)< TBSi+1 . The result is <= E-TFCi. 
At this point for both options the result is not the same so there is an issue.
Case 2 : In this case there is an issue because E-TFC selection result can be different.
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Figure 3 : Summary for case 2

Summary of assumptions :

Summary of assumptions on Option 1:

TBSi <= N < TBSi+1
N+18 >= TBSi+1
(n+1) x 336+18 <= TBSi+1
(n+1) x 336 +18+18 >= TBSi+1
Summary of assumptions on Option 2:

TBSi + 18 < TBSi+1
n x 336+18 <= TBSi
n x 336 +18+18 <= TBSi
Taking for exemple table 1, TTI 10ms, these assumptions are verified for every 2 E-TFCi starting from E-TFC32. From index 32 with i being an even number typical TBSi = n x 336 + {36 or 54 or 72 or 90 or 108 or 126} and TBSi+1 = (n+1) x 336 + 36. 

So the assumptions for i>=32 and i an even number are now :

Summary of assumptions on Option 1:

n x 336 + {36 or 54 or 72 or 90 or 108 or 126} <= N < (n+1) x 336 + 36 


ie N< (n+1) x 336 +36

N+18 >= (n+1) x 336 + 36















ie N>= (n+1) x 336 + 18

(n+1) x 336+18 <= (n+1) x 336 + 36












TRUE

(n+1) x 336 +18+18 >= (n+1) x 336 + 36











TRUE

Summary of assumptions on Option 2:

n x 336 + {36 or 54 or 72 or 90 or 108 or 126}+ 18 < (n+1) x 336 + 36



TRUE
n x 336+18 <= n x 336 + {36 or 54 or 72 or 90 or 108 or 126}





TRUE

n x 336 +18+18 <= n x 336 + {36 or 54 or 72 or 90 or 108 or 126}




TRUE

The only assumption to verify is that SG is such that with option 1, (n+1)x336 + 18 <= N < (n+1)x336+36. Then when SI is triggered, E-TFC selection has different result between option 1 and option 2.

5. Consequence on global E-DCH behavior
In case the result of the E-TFC selection can vary from one manufacturer to the other the consequences on E-DCH are :

1. Different data rate for a UE depending on SI triggered or not :

When a SI is triggered, for a given SG, a UE may select a different E-TFCI than without the SI. This is a normal behavior. But in case the UE is using option 2 it may be able to send more Scheduled Data with the SI ( (n+1) x 336 + 18 + 18) than without the SI (n x 336 + 18). This would occure more frequently in Rel-7 with flexible PDU.

2. Different data rate for different UEs :

When a SI is triggered, for the same SG, different UEs may select different E-TFCi and so one UE may be able to send more data than the other. Depending on selected E-TFCI one UE could transmit n x 336 + SI + 18 and another UE could transmit (n+1) x 336 + SI +18 . This would occure more frequently in Rel-7 with flexible PDU.

3. Shortage of NodeB resources to decode UE data :

In case a Node B uses option 2 and a UE uses option 1, then the Node B may not have reserve enough hardware resources (E-TFCi ) to decode the E-TFCi+1 selected by the UE. UE would repeat at HARQ level with the same E-TFCi+1 , and still can not be decoded. The worst case is the case is if E-TFCi and E-TFCi+1 use different Spreading Factors.

4. Lower Node B capacity :

In case a Node B uses option 1 and a UE uses option 2, then the Node B may reserve to much hardware resources  (E-TFCi+1 ) to decode the E-TFCi selected by the UE. This is impacting the Node B capacity in E-DCH to support many UEs. This could impact the overall cell data rate by impacting combinaison of number of UEs supported and the SG given to the UEs. The worst case is the case is if E-TFCi and E-TFCi+1 use different Spreading Factors.

6. Conclusions
In this paper we have detailed an issue in the E-TFC selection process and the consequences on the system. It is proposed to fix this issue.
A CR proposal is given in order to fix the issue with the following choice :
Question 1 : Is the “Scheduled Grant Payload” mapped to :

· option 1 : 
any payload size in the range [0..20000] with step 1 bit

· option 2 : 
or to one of the 127 (or 120 or 125) Transport Block Sizes definied in the “E-DCH Transport Block Size Table” that has been configured 

Option 2 is choosen.
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/**************** BEGINNING OF MODIFIED SECTION ********************/
11.8.1.4
E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEs in CELL_DCH state with an E-DCH transport channel configured. These UEs shall apply the E-TFC selection procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a 2ms TTI is configured, E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction procedure described in [12] shall always be applied before the E-TFC selection process below. E-TFCs which (according to calculations in [16]) require channelisation codes which are not allowed by the value given by the Maximum channelisation codes for E-DPDCH or are not supported by the UE capability shall be considered as blocked. Furthermore, for UEs that are also configured with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of HARQ transmissions of 8 will be used to define a HARQ profile for "Control-only" transmissions which will be used, in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission delays. When a 2ms TTI is configured each non-scheduled grant is applicable to the specific set of HARQ processes indicated by RRC. The applicability of scheduled grants can be also restricted to a specific set of HARQ processes when a 2ms TTI is configured. HARQ process restriction and reservation is under the control of the serving cell Node B and indicated to the UE by RRC.
For each configured MAC-d flow, a given E-TFC can be in any of the following states:

-
Supported state;

-
Blocked state.

At each TTI boundary, UEs in CELL_DCH state with an E-DCH transport channel configured shall determine the state of each E-TFC for every MAC-d flow configured based on its required transmit power versus the maximum UE transmit power (see [7] and [12]). If no DCH transport channel is configured or if a DCH transport channel is configured and the selected TFC is "empty" (see [3]), the UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state (see [7]).

At every TTI boundary for which a new transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the UE shall perform the operations described below. UEs configured both with DCH and E-DCH transport channels shall perform TFC selection before performing E-TFC selection.

The Serving Grant Update function provides the E-TFC selection function with the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data (held in the Serving Grant state variable – see subclause 11.8.1.3). This power ratio shall be used to determine a maximum number of bits of scheduled data for the upcoming transmission that is equal to the Transport Block Size of an E-TFCi (if it exists) with i such that the sum of all the kth (ed,k,i,uq)² is equal to or lower than the Serving Grant; with ed,k,i,uq defined in [13].
The HARQ process ID for the upcoming transmission is determined using the following formulae:

-
For 2ms TTI:

CURRENT_HARQ_PROCESS_ID = [5*CFN + subframe number] mod HARQ_RTT

-
For 10ms TTI:
CURRENT_HARQ_PROCESS_ID = [CFN] mod HARQ_RTT

Based on this current HARQ process ID and the RRC configuration, the UE shall determine whether to take the scheduled and non-scheduled grants into account in the upcoming transmission. If they are not supposed to be taken into account, then the corresponding grant shall be assumed to not exist. If the variable Serving_Grant has the value "Zero_Grant" after the Serving Grant Update, then the Serving Grant shall not be taken into account in the upcoming transmission.

When Scheduling Information is triggered per subclause 11.8.1.6, the E-TFC selection and data-allocation process shall assume that a non-scheduled grant is available for its transmission and that Scheduling Information has a priority higher then any other logical channel. Furthermore the HARQ process used for the upcoming transmission shall be assumed to be active and not L3 restricted for the transmission of the Scheduling Information, i.e. transmission of Scheduling Information can take place on this process.
The transmission format and data allocation shall follow the requirements below:

-
Only E-TFCs from the configured E-TFCS shall be considered for the transmission;

-
For all logical channels, if the logical channel belongs to a non-scheduled MAC-d flow, its data shall be considered as available up to the corresponding non-scheduled grant, if the logical channel does not belong to a non-scheduled MAC-d flow, its data shall be considered as available up to the Serving Grant;

-
The power offset for the transmission is the one from the HARQ profile of the MAC-d flow that allows highest-priority data to be transmitted. If 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);

-
In case the variable Serving_Grant has the value "Zero_Grant" after the Serving Grant Update function and there is no data available for MAC-d flows for which non-scheduled grants were configured and the transmission of Scheduling Information has been triggered, the “Control-only” HARQ profile configured by the higher layers shall be used.

-
The Nominal Power Offset shall be set to the power offset included in the transmission HARQ profile;

-
The data allocation shall maximize the transmission of higher priority data;

-
The amount of data and corresponding MAC-e/es headers from MAC-d flows for which non-scheduled grants were configured shall not exceed the value of the non-scheduled grant;

-
If a 10ms TTI is configured and the TTI for the upcoming transmission overlaps with a compressed mode gap, the Serving_Grant provided by the Serving Grant Update function shall be scaled back as follows: 
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where SG’ represents the modified serving grant considered by the E-TFC selection algorithm and NC represents the number of non DTX slots in the compressed TTI;
-
When not in a power limited condition the maximum amount of scheduled data shall be reduced by applying to all the data to be transmitted (scheduled data + , the non-scheduled data (if any) and Scheduling Information (if any)and corresponding MAC-e/es headers)  a quantization 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), and the power offset from the selected HARQ profile; 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;
-
The Scheduling Information is always sent when triggered (see subclause 11.8.1.6);

-
Only E-TFCs in supported state shall be considered;

-
The E-TFC resulting in the smallest amount of padding for the selected MAC-es PDUs and corresponding MAC-e/es headers, shall be selected including the case when the Scheduling Information needs to be transmitted.

Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN Setting” entity shall generate the corresponding MAC-e PDU.

The E-TFC selection function shall provide this MAC-e PDU and transmission HARQ profile to the HARQ entity. The maximum number of HARQ transmissions and the power offset in this profile, shall be set respectively to the maximum of the Max Number of HARQ Transmissions of the HARQ profiles from all the MAC-d flows from which data is multiplexed into the transmission and to the Nominal Power Offset. The HARQ entity shall also be informed of whether the transmission includes Scheduling Information and whether this information is sent by itself or with higher-layer data. The E-TFC selection function shall provide the E-TFCI for the selected E-TFC to the HARQ entity.

/**************** Next MODIFIED SECTION ********************/
Annex C (informative):
Pseudo-Code for E-TFC Selection (FDD)

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 based on Transport Block Size values of the configured E-DCH Transport Block Size Table that could be transmitted according to SG and selected power offset;

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.

/**************** END MODIFIED SECTION ********************/
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