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1. Introduction

According to the current Serving Grant Update procedure, when a Non-Serving Relative Grant (NSRG) indicating “DOWN” is received, the Serving Grant (SG) will be limited to be smaller than which in the previous TTI for the same HARQ process for a while. In this contribution, we will discuss the problem of the update procedure when receiving a NSRG.

2. Discussion 

2.1.  Description of the problems

2.1.1. Waste

Please refer to Figure 1. When an NSRG indicating “DOWN” is received and the current SG is not “Zero_Grant”, SG and MSG (Maximum Serving Grant) will be updated by two steps:

[1] SG = MIN ( the current SG , the grant smaller than the previous one by one grade ).

[2] MSG =  SG. 

In the meantime, a NSRG timer (set to HARQ RTT) is started.

In the following, if any AG or SRG indicating a grant higher than the current SG is sent by the serving cell before the NSRG timer expires (e.g., in response to a Scheduling Information reported earlier from the receiver), SG will be set to the received AG or SRG at the first. However, SG will be set back to MSG which is lower than the grant of AG or SRG  in the end finally. Furthermore, even after the expiration of the NSRG timer, the SG is kept unchangeable until receiving other AG/SRG/NSRG. UE will still transmit packets in a rate lower than what the serving cell allows before another AG/SRG/NSRG is received. The granted transmission resource is wasted.
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Figure 1. The waste caused by ineffective AG/SRG.
2.1.2. Overload

Please refer to Figure 2. When the current SG is Zero_Grant and a NSRG indicating “DOWN” is received, UE will ignore the NSRG by the current update procedure so that MSG (not shown in Figure 2) will not be updated so that it could be any value depending on previous scenarios and the NSRG timer will not be started if it is not active and will not be restarted if it is active. In other words, the NSRG is ineffective in this case. Therefore, if an AG/SRG is received later on, it may result in an overload to the non-serving cell which sent the NSRG before.
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Figure 2. The overload caused by ineffective NSRG.
2.2.  Proposal

If UE receives any NSRG, SG and MSG will be updated by two steps whether the current SG is “Zero_Grant” or not:

[1] MSG = the grant which is smaller than the previous one by one grade.
[2] SG = MIN ( MSG , the current SG ).
NSRG is used by a non-serving cell to make UE maintain its SG lower than the previous one by one grade for a while in order to avoid the overload situations. So setting MSG first is corresponding to the original intention of NSRG. 

2.3.  Discussion
2.3.1. Waste
Please refer to Figure 3. By our proposal, after receiving the NSRG, if the updated SG is smaller than MSG, it means that the following SG can be updated to rise up to the MSG before the expiration of the NSRG timer. When AG or SRG indicating more grant than the current SG is received after receiving the NSRG, SG will be updated to the granted value. The waste is eliminated.
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Figure 3. The proposal to eliminate the waste

2.3.2. Overload
Please refer to Figure 4. By the same proposal, if the AG or SRG is larger than MSG, SG will be set to MSG. The overload is avoided. 
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Figure 4. The proposal to avoid the overload

3. Conclusion

By the proposal, the waste of the grant can be avoided so that UE will transmit more packets with higher data rate and the possibility of the overload of a non-serving cell is also eliminated. Besides, the case of “Zero_Grant” is considered when receiving NSRG so that the Serving Grant Updated procedure is more comprehensive.
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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 as defined in subclause 3.1.2;

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

2>
if the Identity type is "Primary", and the Absolute Grant value is set to "INACTIVE":

3>
if Absolute Grant Scope indicates "Per HARQ process" and a 2ms TTI is configured:

4>
de-activate the process given by the value of CURRENT_HARQ_PROCESS.

3>
if Absolute Grant Scope indicates "All HARQ processes" and a secondary E-RNTI was configured by higher layers:

4>
activate all HARQ processes;

4>
set Serving_Grant = Stored_Secondary_Grant;

4>
set Primary_Grant_Available to "False".

3>
if Absolute Grant Scope indicates "All HARQ processes", a 2ms TTI is configured and a secondary E-RNTI was not configured by higher layers:
4>
deactivate all HARQ processes (if a process was inactive it remains inactive, if a process was active it becomes inactive).

2>

else if the Absolute Grant Value is different from "INACTIVE":

3>
if the Identity Type is "Secondary":

4>
set Stored_Secondary_Grant = Absolute Grant Value.

3>
if the Identity Type is "Primary" or Primary_Grant_Available is set to "False":

4>
set Serving_Grant = Absolute Grant Value.

4>
if the Identity Type is "Primary":

5>
set Primary_Grant_Available to "True";

5>
if Absolute Grant Scope indicates "Per HARQ process":

6>
activate the process given by the value of CURRENT_HARQ_PROCESS.

5>

if Absolute Grant Scope indicates "All HARQ processes":

6>
activate all HARQ processes.
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2>
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3>
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4>
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else, if the Serving Relative Grant indicates "DOWN":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

1>
if any Non-Serving Relative Grants indicate "DOWN" for this TTI:


2>
Maximum_Serving_Grant = Serving_Grant determined in accordance with subclause 9.2.5.2.1
2>
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant);
2>
if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted;
1>
else if no Non-Serving Relative Grants indicate "DOWN" for this TTI:

2>
if Non_Serving_RG_Timer has not expired:

3>
Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant). 

NOTE:
Scheduling Information sent alone is not considered as a scheduled transmission.
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