3GPP TSG-RAN WG2 meeting #48                            
                        R2-052007

London, UK, 29th August – 2nd September 2005

Agenda Item:
12.3.2

Source: 
Philips


Title:  
Flowchart analysis of scheduler operation

Document for:
Discussion, Decision

1. Introduction

Much work has been done recently on the scheduler pseudo-code in 25.321. The latest version [1] included considerable tidying-up and simplification. 

In order to verify this latest version of the pseudo-code, we have made a flow-chart analysis of the procedure. In the process, a number of remaining small editorial changes have been identified that would improve the readability and consistency of the scheduler pseudo code and remove any potential ambiguities. 

In order to highlight these points, the flow chart analysis is included in this contribution for both the existing pseudo-code and the suggested revised pseudo-code.

2. Flow Charts

Figure 1 shows the flow chart analysis for the simplified scheduler as discussed in the MAC telephone conference held on August 19th 2005. 
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Figure 1 August 19th Flow Chart

The main remaining issues with this procedure are identified as follows:

1. It can be seen that in several places in the flowchart there are decision branches where no action or further decisions are made from them. These hanging lines mean that the behaviour is not completely specified. There may be an implicit assumption as to the action that should occur, but it is better to specify this in detail.

a. The first hanging decision is the INACTIVE secondary grant type. What the scheduler does in this case is not currently specified. It is possible to either de-activate all the HARQ processes, or to set the SG for all the processes to Zero_Grant or Minimum_Grant. 

b. The second hanging decision point is for a received Secondary absolute grant that is different from INACTIVE. After setting the Stored Secondary Grant Value to the value of the current Absolute Grant a decision is made depending on the value of the Primary Grant available flag. If the flag is set to FALSE, then the SG is set to the value of the current serving grant. If the FLAG is set to TRUE the behaviour is undefined. The expected behaviour should be that all HARQ the current Serving Grant is unchanged and thus the received Secondary absolute grant value is ignored.

c. The third hanging decision is for a received absolute secondary grant type, when the Primary grant available is set to FALSE. The pseudo code does not define whether there is any change to the list of activated HARQ processes. Possibilities include:

i. treat the secondary grant as a “single-process” grant, and activate the current process (with all the other currently active HARQ processes remaining activated);  or 

ii. treat the secondary grant as an “all-process” grant, and activate all HARQ processes (except the ones disabled by RRC signalling). 

We believe the current assumption is (ii), and this should therefore be specified in the procedure. 

In summary the current behaviour for received Primary and Secondary grants and different states of the Primary grant available flag (PGA) is shown in the table below, with our proposed updates to the current pseudo-code procedure highlighted in red. 

	
PGA

P/S
	Primary Grant Available = FALSE
	Primary Grant Available = TRUE

	Primary
	SET PGA = TRUE;

SG = Absolute Grant Value;

Activate all or individual HARQ processes (depending on scope)
	SET PGA = TRUE;

SG = Absolute Grant Value;

Activate all or individual HARQ processes (depending on scope)

	Secondary
	Update Stored Secondary Grant Value;

SG = Absolute Grant Value;

Activate all HARQ processes
	Update Stored Secondary Grant Value;

SG and list of activated HARQ processes are unchanged.


2. In order to remove any potential ambiguities in the pseudo code, it also suggested to remove the logical "or" from the check for Primary Grant type or Primary Grant Available = FALSE, and incorporate the setting of the Serving grant after the subsequent check for primary Grant Type.

3. The rest of the corrections to the pseudo code are of an editorial nature including: the addition of the definite article "the" to all the checking and setting statements, purely for consistency, and the changing of "indicates" to "is set to", also the correction of quotation marks so they are consistent throughout the code.

The correspondingly-updated flow chart for the procedure is shown in figure 2 below, with the ambiguities removed and all possible outcomes dealt with:
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Figure 2 Revised Flow Chart

The updated pseudo code is shown in the text proposal to 25.321 given in the appendix.

3. Conclusions

To remove potential ambiguities and inconsistencies we propose that the new scheduler pseudo code be adopted as shown in the appendix.
4. References

[1] Scheduler for E-DCH in 25.321, version sent by Samsung by email on June 14th and further discussed at the MAC telephone conference of August 19th 2005.

Appendix
Start of text proposal for 25.321 relative to version sent by Samsung by email on June 14th and further discussed at the MAC telephone conference of August 19th 2005.
11.8.1.3.2 Baseline Procedure

The Serving Grant Update procedure shall be applied at every TTI boundary and shall take into account the Absolute Grant message, Serving Relative Grant and non-serving Relative Grants that apply to the TTI. 

The UE shall:


1>
set reference_ETPR to the E-DPDCH to DPCCH power ratio used for the previous TTI of this HARQ process;


1>
if an Absolute Grant was received for this TTI:



2>
if the Absolute Grant value is set to “INACTIVE”:



3> if the Grant Type is set to “Primary”:




4> if the Absolute Grant Scope is set to “Per HARQ process”:






5> de-activate this process;





4> if the Absolute Grant Scope is set to “All HARQ processes”:






5> activate all HARQ processes;






5> set the Serving_Grant to the  Stored_Secondary_Grant;






5> set the Primary_Grant_Available to “False”;



3> if the Grant Type is set to “Secondary”:





4> de-activate all HARQ processes;


2> else (the Absolute Grant Value is not set to “INACTIVE”):




3> if the Grant Type is set to “Secondary”:





4> set the Stored_Secondary_Grant to the Absolute Grant Value;





4> if the Primary_Grant_Available is set to “False”:






5> set the Serving_Grant to the  Absolute Grant Value;




3> if the Grant Type is set to “Primary”:




4> set the Serving_Grant to the Absolute Grant Value;




4> set the Primary_Grant_Available to “True”;





4> if the Absolute Grant Scope is set to “Per HARQ process”:






5> activate this process;





4> if the Absolute Grant Scope is set to “All HARQ processes”:






5> activate all HARQ processes;


1>
else (no Absolute Grant received):


2>
if this HARQ process is active:



3> if the Primary_Grant_Available is set to “True”:




4> if the Serving_Grant is not set to  “Zero_Grant”:






5> if the Serving Relative Grant is set to “UP”:







6> set the Serving_Grant to the reference_ETPR + RG_step_size;






5> if the Serving Relative Grant is set to “DOWN”:







6> set the Serving_Grant to the MAX(reference_ETPR - RG_step_size, Minimum_Grant);


1> if any Non-serving Relative grants indicate "DOWN" for this TTI:



2> set the Serving_Grant to the  MIN(Serving_Grant, MAX(reference_ETPR - RG_step_size, Minimum_Grant));
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