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Introduction

The New Burst Formats are an uplink technique discussed in the context of GERAN Evolution, and documented in Section 11 of [1].

This contribution provides a discussion on this technique in light of the Conclusion section of the GERAN Evolution Feasibility Study
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Use cases of new burst formats in the UL
The new burst formats can be used in the uplink whenever at least two or more adjacent timeslots are allocated to a mobile station.
Thus, it is important to remark how, for such a use case, most of the limitations identified in the Feasibility Study do not apply, being specific to the Downlink. In that sense, the usage of the new burst formats in the uplink has no impact on radio resource segregation or on missed RRBP occurrences, just to name two limitations that had been identified for the downlink.
In the uplink, in fact, the situation is much simpler. When a user is allocated two contiguous timeslots, it could employ the aggregated timeslots without impacting what other users are doing.
3
Discussion of technical aspects
3.1 
GMSK results
Simulation results for GMSK modulated new burst formats have been presented in [2]. 
In that contribution, it has been observed that the new burst formats offer very good performance for GMSK channels in almost the totality of cases
3.2 
8PSK results
Simulation results for GMSK modulated new burst formats have been presented in [3]. 
In that contribution, it has been observed that the new burst formats offer very good results for low and medium speed, and are subject to some degradation for higher speed, depending on the exact channel profile and the frequency band.
3.3 

Placement of the TSC

The removal of the TSC from all slots composing an aggregated format except one obviously imposes a constraint to the receiver. 
A three-slot aggregation would however remain “balanced” when the TSC is removed from the first and the third slot. In this context “balanced” means that the number of bits preceding and following the TSC remains the same.
However, a two-slot aggregation would naturally become “unbalanced” when the TSC is removed from one slot and maintained as it is in the other. In other words, there would be a different number of bits preceding and following the TSC.
This effect could be removed if the TSC could be placed in the true middle of a two-slot aggregation. This has been studied in [4], and improvements in the achievable performance have been reported. Thus, this appears to be a sensible option as long as it can be handled by the network.
3.4 
UL interference limited scenarios
Interference Limited scenarios can be relevant to an evaluation of the new formats from two points of view.
· The SINR could change within one aggregated slot in those scenarios where the interference conditions change on a per-timeslot basis. 
· This effect has been studied in [5] and no discernible effect was found.
· Some interference cancellation implementation at the receiver (in the uplink) would have to cope with the removal of some of the training sequences within an aggregated format. 
· This effect is difficult to study since uplink interference cancellation techniques are proprietary and no details or performance requirements are available for it. 
· The only reference of some relevance is DARP, i.e. downlink interference cancellation. It is therefore interesting to notice how DARP performance is tested in scenarios where the training sequence is removed, thus de-facto assuming that the interference cancellation algorithm will not, at least to achieve the required performance, rely on the TSC. 

3.5 

BLER discussions

The definition of a new burst format at the physical layer would imply that the RLC blocks would have to be changed to some extent, in order to exploit the additional “bandwidth” offered by the MAC. 

Such changes would not be different by those that would be required also by both Dual Symbol Rate and the introduction of reduced TTI block formats.
Ultimately, one should define an RLC block numerology matching the new formats offered by the physical layer. A first discussion of this was presented in [6], where some available options were discussed, i.e. 
· introduce larger RLC block sizes, maintaining the same mother code & code rate

· adopt a more robust code rate for the existing RLC block sizes (with the same mother code)

· find an optimal trade-off between the two previous options

· introduce larger RLC block size and introduce a new mother code based on a different coding technique
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Discussion of the Conclusions section of TR 45.912
The Conclusions section of TR 45.912 is based around an evaluation table. Here, we discuss the entries of the table one by one as they relate to.
Downlink
· Not applicable, as the proposal relates to the uplink
Uplink performance
· 50% spectrum efficiency gain. 50% spectrum efficiency gain can be achieved with this proposal. In fact, the New Burst Formats are a true improvement in terms of GERAN spectrum efficiency, since they convey a higher number of data bits within the same spectrum. The gain in spectral efficiency is proportional to the number of aggregated timeslots in a given TDMA frame.
· 100% peak data rate increase. The proposal most likely cannot achieve a 100% increase in terms of instantaneous peak data rate. In general, the gain in terms of uplink performance is proportional to the number of aggregated timeslots.
· 50% bit rate gain at cell border. Since this technique has no particular impact to power backoff, and therefore on the link budget, a 50% bit rate increase at cell border is possible, given that spectral efficiency can be improved of the same amount.
Latency
· Not applicable. 
Compatibility
· Coexist with existing legacy frequency planning. The usage of this technique from the network point of view is extremely simple. Therefore, there is no impact to existing frequency planning

· No multiplexing loss with EGPRS. This technique is proposed for the uplink. As such, there is no multiplexing loss. 
· Avoid HW impacts on BSS. The simulation results in [2] and [3] have showed performance results with legacy GMSK and 8PSK receivers, from which it is believed that this technique is feasible with no impact to BSS hardware. Of course, the link performance could be improved if the BSS equalization, or more in general, the BSS receiver techniques were improved: this however, applies to all techniques

· No NW architecture impacts. There is no network impact other than the decision of when to use the new formats

· Applicable for DTM. Yes: PS slots can be aggregated independently of the CS slots.

· Applicable for the A/Gb mode. Yes
Others

· Although not indicated as an evaluation criteria, the impact to mobile station implementation is going to be very limited.
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Input to the Conclusions section of TR 45.912
Based on the previous paragraphs, it is proposed to add the following entries to the table in Section 6 of TR 45.912.
	Downlink performance
	New burst structures and new slot formats

	50% spectrum efficiency gain
	N. A.

	100% peak data rate increase
	N. A.

	3dB sensitivity increase in DL
	N. A.

	50% bit rate gain at cell border
	N. A.

	Uplink performance
	

	50% spectrum efficiency gain
	Yes

	100% peak data rate increase
	No

	50% bit rate gain at cell border
	Yes

	Latency
	

	Initial RTT  < 450 ms
	N. A.

	RTT < 100 ms
	N. A.

	Compatibility
	

	Coexist with existing legacy frequency planning
	Yes

	No multiplexing loss with EGPRS
	Yes

	Avoid HW impacts on BSS 
	Yes

	No NW architecture impacts
	Yes

	Applicable for DTM
	Yes

	Applicable for the A/Gb mode
	Yes
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Conclusions 
This contribution has discussed the New Burst Format proposal, summarizing the conclusions presented in a number of separate papers, and evaluating the proposal against the criteria described in Section 5 of 3GPP TR 45.912
It is therefore proposed to update the relevant entries in the table in the Conclusions of TR 45.912 as described in Section 5, and, accordingly, conclude that the feature is feasible.
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