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1 Introduction

The GERAN specification currently enables 4 DL and 1 UL multislot configuration, for a type 1 mobile that does not simultaneously receive and transmit. An amendment [2] was introduces into the specification, to allow up to 6 DL timeslots. However, it has the undesirable effect of limiting the maximum cell size. 
This contribution is an initial discussion of an alternative proposal to allow up to 7 slots, without the limitation of cell size. The text below discusses potential to move the UL block transmissions, such that in most blocks, slots are made available for DL transmission to a given MS. It is proposed to include Section 3 as a chapter within the TR [1].
2 References

[1] GP-051806, “3GPP TR ab.cde v0.0.1 Feasibility Study on Future GERAN Evolution”, Output document from WG1 Adhoc on GERAN evolution, Montreal, June 2005.

[2] GP-012762 (CR Rel-6), “High slot multiclasses for type 1 mobiles”, source Motorola, BT-Cellnet

3 Proposed text for TR

8.1
 Introduction

The current GERAN specification enables usage of up to 4 DL and 1 UL multislot configuration for a type 1 mobile (that does not simultaneously receive and transmit). This is an undesirable limitation when considered in the context of the throughput requirements for Future GERAN evolution.

An amendment has been made in the past to support higher multislot classes[1][2] up to 6 DL slots. This is done by setting a minimum timing advance for all MSs on the cell. However this has the undesirable effect of reducing maximum cell size.
The proposal in this chapter discusses an alternative modification that is based on limiting the possible locations that the MS would be required to transmit. Based on this limitation, it would then be possible to allocate more DL slots in the frames for which it is known that the network cannot request a Tx block from the MS.
8.2 Concept description

An example of the current GERAN framing structure for PDTCH Class 12 is shown in Figure 1. The maximum number of DL slots possible is 4. The remaining 4 slots are allocated to a potential Tx slot with its associated timing advance, and a measurement phase for the neighbor cell list.

The measurement phase is used to continuously monitor the neighbor list. However, in the mode that the DL is heavily utilized, the Tx slot phase is used relatively infrequently, for example to make ACK/NACK and neighbor BSIC reports. 
Effectively, the Tx slot (and the preceding slot to allow for TA) are being non-utilized a very high proportion of the time. In the context of the objectives for Future GERAN Evolution, this seems an undesirable inefficiency in the structure that potentially is simply adapted.
Two options are considered.

8.3
Limited Location UL Blocks
One possible method in order to make available extra DL timeslots, is to define the UL, such that in certain configurations where high DL throughput is desired, the potential locations of PACCH/U and PDTCH/U in [3] will be limited. Currently, both PDTCH and PACCH UL can be transmitted on all block numbers B0-B11. 
A mode could be configured so that the USF would only be directed to the MS to instruct transmission in (say) B11. This should be sufficient UL availability to make the required UL reports. In the other blocks (say, B0-B10), up to 7 DL slots could be configured. The usage of the slots is shown in Figure 2. (For the example here, N+1 is 11).
8.4
Implied Dynamic Allocation
An alternative method is to imply the dynamic DL multislot allocation by use of the USF directed to the MS. 
For example, in the case that the MS is addressed in the USF of a block N, to transmit on UL in block (N+1). The DL multislot allocation would automatically adjust to reduce number of DL slots for block (N+1). Thereafter, in block (N+2), the MS would revert to the original higher number of DL slots. The usage of the slots is shown in Figure 2.
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Fig 1: Class 12 with 4 slots, show Tx slot every TDMA frame, and the wasted TA phase in every frame
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Fig 2: Two types of block: i) one that has only (7/8) Rx slots, and mon slot; ii) blocks that include Tx slot (for PACCH etc), that reduces usable slots to 4.

8.3 
Modeling assumptions and requirements

There are no special requirements for the modeling of the concept. The principles as with EGPRS can be used.
8.4 
Performance characterization

8.4.1 
Link Layer

Under the assumption that there is no modification to the coding schemes, the slot-wise throughput, given the MCS, is not affected. 

8.4.2 
System Level

The maximum and average throughput for a selected MS will rise linearly with number of slots in use. Assuming, for example, usage of essentially error free MCS-9, it would be possible to achieve over 400 kb/s per 200kHz channel to a single MS.
	Number of Slots
	Throughput (kbps)

	4
	236.8

	5
	291         (11@296, 1@236.8)

	6
	345.1      (11@355, 1@236.8)

	7
	399.2     (11@414.2, 1@236.8)


Table 1 Maximum throughput assuming 1 block per 52-frame multiframe is reserved for UL

8.5 
Implementation impact

8.5.1  
Impacts on the Mobile Station

For the DL, the impact of additional timeslots of existing coding schemes, would be a requirement for more computing power to process the extra slots. It is anticipated that this would increase in a linear fashion as a function of number of DL slots.
Also, for the case that new coding and/or modulation schemes are adopted as a result of the GERAN Evolution, the addition of extra DL slots, would imply the linearly increasing required processing power to handle the extra slots, based on the basic unit (whether HW or SW) required to receive the new MCS block.

8.5.2
Impacts on the BSS

The impact of such a modification, both for DL, is anticipated to be only SW changes.
8.5.3 
Impacts on the Core network

The impact on core network is anticipated to be only on SW. It may require the addition of new signaling parameters as with other new features.
8.6 
Impacts on the specification

The following specifications will be affected:

· 3GPP TS 24.008: “Mobile radio interface Layer 3 specification; Core network protocols; Stage 3”

· 3GPP TS 45.001: “Physical layer on the radio path; General description”

· 3GPP TS 45.002: “Multiplexing and multiple access on the radio path”
· 3GPP TS 45.005: “Radio transmission and reception”.
· 3GPP TS 45.008: “Radio subsystem link control”.
· 3GPP TS 43.064: “Overall description of the GPRS Radio Interface; Stage 2”.
· 3GPP TS 44.060: “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control (RLC) / Medium Access Control (MAC) protocol”
8.7 
Conclusions

The structure defined currently in GERAN for multislot operation limits the maximum number of  DL slots to 4. In the framework of the objective of raising maximum bit rate within Future GERAN Evolution, this is probably an undesirable limitation. The proposal made in this chapter discusses a potentially attractive solution that would allow usage of 7 DL slots for a MS.
8.8 
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