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Introduction

Within the context of GERAN Evolution, one of the proposals made for the uplink is referred to as the New Burst Formats. 
Section 11 of TR 45.912 provides an overview of this proposal and of the associated analysis performed so far
This paper summarizes the New Burst Formats concept with a higher level of detail than TR 45.912. It is assumed that additional details can be found in TR 45.912
It has to be noted that many of referenced papers have been already been included in TR 45.912.
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Concept review: physical layer
The New Burst Format concept lies on the aggregation of multiple adjacent timeslots allocated to the same user within the same domain (i.e. PS slots). 

· Within an aggregation, only one TSC is maintained, since the “aggregated” slot goes through the same radio channel.

· The following picture illustrates the principle
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Figure 1. 2-slot new burst format
It is assumed that the equalizer at the receiver can cope with the new format, in the sense that equalization can work in spite of the reduced training

· This assumption has been showed to hold for GMSK for a large variety of channel profiles, velocities and frequency bands (see [1])

· This assumption has been showed to hold for 8PSK for most channel profiles and frequency bands (see [2])

Additionally, it also has to be noted that the equalizer performance could be further optimized by moving the one remaining training sequence at the centre of the aggregated slot. This has been studied in [3].
Since the scope of the proposed feature is the GERAN Uplink, no multiplexing limitations exist.

In the following, we will deal with the aggregation of 2 adjacent slots, as illustrated in the above picture. 

An already presented contribution discussed how 2-3 slots is the “optimal” amount to be “aggregated” [4]
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Concept review: RLC/MAC layer

The New Burst Formats will offer additional bandwidth from the physical layer to the upper layers because of
· Removal of one TSC out of two

· Removal of the guard time between timeslots

This additional bandwidth can be exploited in different ways, which mostly fall within two categories

Option 1: Increase the RLC block size & keep the same code rate (i.e. make the RLC size dependent on the aggregation / non aggregation)

Option 1 directly translates into additional throughput but requires the definition of new RLC blocks (similarly as all other uplink proposals)
Option 2: Keep the same RLC block size & make the code rate more robust (I.e. make only the puncturing dependent on the aggregation / non aggregation)
Options 2 makes an existing an MCS more robust for a given radio channel, thus improving indirectly the throughput by exploiting the link adaptation mechanism. 

This Option also allows Incremental Redundancy between aggregated and non-aggregated format.
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Concept review: use cases

Two different sets of use cases can be envisaged for the New Burst Formats
Use A: Increase the throughput for a specific user when allocating adjacent timeslots
· The increase in throughput can be realized in a “backward compatible” manner, through the Option 2 mentioned above, i.e. keeping the same RLC block size and allowing IR between aggregated and non-aggregated formats. 
· Results for this approach are presented in [5]
· Additionally, the New Burst Format resulting from a 2-slot aggregation lends itself to the usage of turbo coding, because of its extended length. 
· The gains of the New Burst Format and of Turbo Coding have been showed to be fairly additive in [6]
· Lastly, it can also be expected that the usage of 16-QAM might give further increased performances, because of its better resilience to higher velocities.

In summary, the New Burst Formats enable uplink throughput increases in different way, modularly adapting to the desired backward compatibility, from the maintenance of the existing RLC blocks to the usage of new coding and modulation techniques

Use B: Increase the robustness of a 10ms Reduced TTI 

· A 10ms RTTI is proposed within the context of latency reduction initiatives. 
· The additional bandwidth offered by the New Burst Format helps compensating the corresponding reduction in frequency diversity, and assists for the support of Fast Ack/Nack mechanisms
· The good performance of this approach is presented in [7].
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Conclusions

This paper has reviewed the New Burst Format concept, pointing to a variety of related findings, analysis and papers.

The results presented so far indicated that the New Burst Formats are a good opportunity to improve the GERAN Uplink with a very limited complexity at all levels (BS, MS, overall system). 
Further, they lend themselves to be combined with other proposed techniques.

For this reason, it is proposed to approve a Work Item (provided in [8]) for the specification of a 2-slot aggregation format, to be employed for both use cases described in Section 4.
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