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EDA: sub-optimal operation in case of polling

1 Introduction

Numerous papers have been issued these last years to clarify EDA operations. The main ones are the following:

· GERAN#15: GP-031583, GP-031713 and GP031906,

· GERAN#19: GP-040701,

· GERAN#23: GP-050609.

The main interest of the EDA MAC mode is to enable transmission on more than two time-slots for type 1 mobile stations. This is performed mainly at the price of more complex scheduling mechanisms. The new constraints introduced may lead to sub-optimal operations.

This paper presents one example of sub-optimal operation: the polling case. This sub-optimal operation can be avoided if an existing requirement in TS 44.060 is slightly adapted to the Extended Dynamic Allocation case. Section 2 presents the issue, section 3 proposes a solution to the problem.

2 Example of sub-optimal operation in case of polling

According to the 44.060 Release 6 (§10.4.5): “After receiving an RLC/MAC block containing a valid RRBP field the mobile station need not monitor the USF in the associated downlink RLC/MAC block appearing just before the uplink block it shall transmit”.

Let us take the following example to illustrate sub-optimal operation scenario: a bi-directional transfer in 1+4 assignment configuration with one uplink TBF in EDA mode and one downlink concurrent TBF.

The following figure represents the main ways to manage the scheduling pattern to maximize the throughput of the uplink TBF in case of polling operation:
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Scenario 1

 

 The UL TBF is not scheduled in the 

block period where the answer to 

the polling is awaited.

 

 

UL throughput = 8 RB

 

LEGEND

:

 

 

: downlink radio block containing a polling request / uplink radio block 

containing the answer to a polling request (DL TBF)

 

 

: radio block

 

: uplink radio block where the mobile station is transmitting (UL TBF)

 

: downlink radio block monitored by the mobile station for USF detection

 

 The figures represent successive block periods trunc

ated each time to the 

four assigned  timeslots of the first TDMA frame (downlink and uplink):

 

: downlink radio block when t

he network sets the USF of the mobile station

 

: downlink radio block sent by the network (DL TBF)

 

Scenario 3 (non allowed)

 

The UL TBF is always scheduled 

on the four timeslots.

 

 

UL throughput = 11 RB

 

 

Standard does not force the mobile 

station to consider this USF.

 

 

Scen

ario 2

 

 The scheduling of the UL TBF is 

reduced to allocate only three 

timeslots in the block period where 

the answer to the polling is awaited.

 

 

UL throughput = 7 RB

 


Figure 1: example of sub-optimal operation in case of 1+4 configuration

The fact that the mobile station is not forced to monitor its USF on the PDCH where the answer to the polling is awaited leads to a throughput loss in terms of uplink data blocks allocated.

Another example is: a bi-directional transfer in 2+3 assignment configuration with one uplink TBF in EDA mode and one downlink concurrent TBF.
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A polling is sent on the second 

(common) assig

ned timeslot.

 

LEGEND

:

 

 

: downlink radio block containing a polling request / uplink radio block 

containing the answer to a polling request (DL TBF)

 

 

: radio block

 

: uplink radio block where the mobile station is transmitting (UL TBF)

 

: downlink radio block monitored by the mobile station for USF detection

 

 The figure represents su

ccessive block periods truncated each time to the 

three assigned  timeslots of the first TDMA frame (downlink and uplink):

 

The USF may be set on the first 

timeslot.

 

A polling is sent on the first 

(common) assigned timeslot.

 

: downlink radio block when the network sets the USF of the mobile station

 

: downlink radio block sent by the network (DL TBF)

 

No interest to set the USF on the 

first timeslot because the mobile 

station is not forced to monitor it.

 


Figure 2: example of sub-optimal operation in case of 2+3 configuration

3 Proposed solution

Relatively to the 44.060 sentence mentioned above in this document, it is proposed in case of EDA operation to force the mobile station to monitor the USF in the associated downlink RLC/MAC block appearing just before the answer to a RRBP request it has to transmit provided that does not contradict the basic EDA rules (e.g. the mobile station shall ignore the USF in the associated downlink block in the fourth block period on the Figure 2).

It is clear that the existing sentence (stating that the MS needs not monitor the USF) was introduced without taking into account the EDA case. The current sentence indeed makes sense for the classical dynamic allocation case, where the MS would not derive additional information from the decoding of the USF, since the corresponding block period has already been allocated to it via the RRBP mechanism. With EDA, presence of the USF brings additional information, namely the possibility for the MS to transmit on the subsequent timeslots. Therefore the sentence should be adapted to the EDA case.

Note that the priority of the polling answer over uplink blocks is already ensured by the following sentences of the 44.060 Release 6:

· “In the case of simultaneous uplink and downlink TBFs, the transmission of the polling response takes precedence over the transmission of allocated uplink radio blocks.” (§8.1.2.2)

· “The mobile station shall not transmit an RLC data block in any uplink radio block allocated via the polling mechanism (see sub-clause 10.4.4).” (§8.1.1.2.2).

The proposed change is provided in Tdoc GP-051578 CR 44.060 684 Rel-6.
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: uplink radio block where the mobile station is transmitting (UL TBF)







LEGEND:











: downlink radio block when the network sets the USF of the mobile station















Standard does not force the mobile station to consider this USF.











Scenario 1



 The UL TBF is not scheduled in the block period where the answer to the polling is awaited.







UL throughput = 8 RB







: radio block







: downlink radio block containing a polling request / uplink radio block containing the answer to a polling request (DL TBF)











: downlink radio block monitored by the mobile station for USF detection







 The figures represent successive block periods truncated each time to the four assigned  timeslots of the first TDMA frame (downlink and uplink):







: downlink radio block sent by the network (DL TBF)







Scenario 3 (non allowed)



The UL TBF is always scheduled on the four timeslots.







UL throughput = 11 RB











Scenario 2



 The scheduling of the UL TBF is reduced to allocate only three timeslots in the block period where the answer to the polling is awaited.







UL throughput = 7 RB
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: uplink radio block where the mobile station is transmitting (UL TBF)







LEGEND:











: downlink radio block when the network sets the USF of the mobile station







A polling is sent on the first (common) assigned timeslot.







No interest to set the USF on the first timeslot because the mobile station is not forced to monitor it.







The USF may be set on the first timeslot.







A polling is sent on the second (common) assigned timeslot.







: radio block







: downlink radio block containing a polling request / uplink radio block containing the answer to a polling request (DL TBF)











: downlink radio block monitored by the mobile station for USF detection







 The figure represents successive block periods truncated each time to the three assigned  timeslots of the first TDMA frame (downlink and uplink):







: downlink radio block sent by the network (DL TBF)




















