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10.1
 Introduction

As part of the GERAN evolution feasibility study, latency has been highlighted as one area that requires improvement (see [1]). Latency manifests itself, at least, in two ways. Firstly there is latency in how long it takes to transmit a radio block, which in GERAN takes 20ms on average. Secondly there is latency in how long it takes for the response to come back, such as when mobile transmits an Ack/Nack and expects network to retransmit the data blocks. This paper is concerned with the first type of latency, that is the amount of time it takes to transmit a radio block.

This concept method proposes one method for reducing latency during transmission of a Layer 2 frame. In this paper the term ‘Layer 2’ frame is chosen rather than ‘radio block’ as the normal sense of ‘radio block’ in GERAN implies 4 TDMA.

10.2 
Concept description

In GERAN currently each Layer 2 frame is sent over 4 TDMAs. One reason for doing this is to allow frequency diversity by using frequency hopping. In this proposal, each layer 2 frame is allowed to be multiplexed over 2n timeslots within one TDMA and over 4/2n TDMAs, where n is 0, 1, or 2. If frequency diversity is required then switching time is required between each timeslot. The example in Figure 1 below shows one particular configuration. In this configuration the mobile is able to receive layer 2 frame within 10ms over two timeslots and still maintain frequency diversity.
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Figure 1 Single receiver configuration for TTI of 10ms

Note that for simplicity, the Rx and Tx frequency for each timeslot is governed by existing GSM standards.

This concept can also be applied to transmit side of mobile station. 

Alternatively, if frequency diversity is not used (no hopping) then there is no need for the switching time hence the configuration shown in Figure 2 is possible. With this configuration the latency can be reduced to 5ms.


[image: image2.wmf] 

Tta

 

Tx

 

(

f1

)

 

Tta

 

Tx

 

(

f1

)

 

Ttb

 

Rx

 

(

f1

)

 

(

 

Rx

 

(

f1

)

 

(

 

Ttb

 

Rx

 

(

f1

)

 

(

 

Rx

 

(

f1

)

 

(

 

Ttb

 

Rx

 

(

f1

)

 

(

 

Rx

 

(

f1

)

 

(

 

Ttb

 

Rx

 

(

f1

)

 

(

 

Rx

 

(

f1

)

 

(

 


Figure 2 Single receiver configuration for TTI of 5ms

A mobile station supporting this feature would have to be able to receive Layer 2 frames transmitted over 4 TDMAs as well as transmitted over 2 TDMAs and 1 TDMA. The  mobile would have to make this decision dynamically based on the number of timeslots assigned to the mobile station and if combining the individual bursts generate any errors.  

Considering Figure 1 the mobile station receives 2 burst every TDMA. Therefore the mobile could receive a complete Layer 2 frame every 2 TDMA. In this case the mobile would combine the 4 bursts from two TDMAs and decides if it is a good frame or not after channel decoding. If the channel decoding generates a good frame then the Layer 2 frame was sent within 2 TDMAs. If the Layer 2 frame is considered to be bad after channel decoding then the mobile station would consider that each Layer 2 frame is sent over 4 TDMA following the legacy system.

10.2.1 Impact on legacy systems

This proposal has impact on legacy systems where the timeslots in the downlink direction are shared between mobiles supporting this feature and legacy mobiles. 

 In the case of a circuit switched channels, there is no impact as two mobile stations do not share the same CS channel.

In the case of packet switched channels, two or more mobile stations may share the same packet channels on the downlink hence problems can arise with legacy mobiles. The most obvious problem is the reception of USF. A legacy mobile expects the USF to be received over 4 TDMAs while with this proposal the USF could usefully be transmitted by the BSS within 1 or 2 TDMAs. Further study is needed on this issue.

The second issue could that legacy mobiles would consider Layer 2 frames sent in 1 or 2 TDMAs as bad blocks hence could lead the connection being dropped by these mobiles. This issue is in fact exists today with multiplexing of GPRS and EGPRS mobiles onto same packet channels. Therefore, this problem could be overcome by employing similar techniques as those deployed today.

10.3 Modelling assumptions and requirements

The assumption of ideal frequency hopping is maintained. With this assumption the error rate performance of this proposal is expected to be very similar to existing GPRS performance, since frequency diversity gain is maintained at the same level as the existing system (assuming ideal FH) or not present (assuming no FH).

Specific modelling requirements:

· Detection and decode performance for Layer 2 frames transmitted over 4 TDMA frames, when expecting to receive Layer 2 frames with reduced TTI frames.

10.4 Performance characterisation

TBA.

10.5 Implementation impact

10.5.1 Impact on mobile station implementation

This proposal has impact on mobile station design but the impact is limited to software changes, no hardware changes are envisaged. 

10.5.2 Impact on BSS implementation

This proposal has impact on BSS design but the impact is limited to software changes, no hardware changes are envisaged.

10.6 
Impacts on the specification

It is considered that the following specifications are likely to be affected by this proposal.

3GPP TS 24.008

3GPP TS 45.001

3GPP TS 45.002

3GPP TS 45.003

3GPP TS 45.005

3GPP TS 45.008

3GPP TS 43.064

3GPP TS 44.018

3GPP TS 44.060

10.7 Conclusions

It is recommended that the proposal be added to GERAN evolution feasibility study.

10.8 
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