AHGEV – 060005



3GPP TSG GERAN AdHoc on GERAN Evolution                                                            AHGEV#1(06)0005
Sophia Antipolis, France

25-26 May, 2006

Agenda Item:
4.5
Source: 
QUALCOMM Europe

Title: 
UL Enhancements – Input to the Conclusions Section of TR 45.912
1
Introduction

The Conclusions of the GERAN Evolution Feasibility Study (3GPP TR 45.912) revolve around a table, summarizing the compliance (or lack of) of each of the proposed techniques with the objectives stated in the Feasibility Study itself.

During 3GPP GERAN #28, a first input to such table was provided in [1]. 

Further input was provided during 3GPP GERAN #29, which was not discussed during the meeting itself. This paper presents that same input for the uplink-related proposals 

Companion papers are also submitted to this meeting for downlink-related proposals [2] and general proposals [3]. 

Each of the following sections will discuss the techniques one by one, and provide the relevant input to the table. 
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UL Dual Carrier
Uplink performance 

· 50% spectrum efficiency gain. No. Aggregation of carriers in the uplink does not improve the spectral efficiency, neither at the user level nor at the cell level. It merely allows an individual user to be allocated a higher fraction of the timeslots available in a given cell within a given TDMA frame.

· 100% peak data rate increase. Yes. 100% peak data rate increase can be achieved with this proposal. (Of course at the expense of an equivalent simultaneous reduction in the potential peak data rate for other users in the same cell)

· 50% bit rate gain at cell border. Maybe. This is not fully clear, given that a backoff that is going to be required on both carriers and it has been argued that this is going to offset the effect of the carrier aggregation.
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
Others

· There is a significant impact to the MS implementation. It might actually be doubtful whether such a feature will become feasible in a reasonable timeframe. 
· This additional complexity is essentially expanding the timeslot space over which a single MS can be multiplexed. This is already possible with today’s standard with a more or less equivalent complexity with MS Type 2.

· Feasible in the MS. No
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Dual Symbol Rate & Modified Dual Symbol Rate 
Uplink performance

· 50% spectrum efficiency gain. Maybe. This is dependent on the BTS implementation, e.g. single transceiver option or dual transceiver option

· 100% peak data rate increase. Yes. 100% peak data rate increase for the individual user can be achieved with this proposal. 

· 50% bit rate gain at cell border. Yes. Simulations seem to indicate that this can be achieved.

Compatibility

· Coexist with existing legacy frequency planning. No (although his depends on what is the meaning of “legacy” frequency planning)
· No multiplexing loss with EGPRS. Yes

· Avoid HW impacts on BSS. No. The receiving BSS needs to be able to handle the new waveform. Further, the implementation of IRC is recommended for adjacent (in the frequency space) receivers.

· No NW architecture impacts. Yes

· Applicable for DTM. Yes

· Applicable for the A/Gb mode. Yes
Others

· The specification and testing impact of the definition of new modulation and coding schemes related to the simultaneous introduction of DSR and MDSR needs to be assessed

· Feasible in the MS. Yes
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New Burst Structures and Timeslot Aggregation 
Uplink performance
· 50% spectrum efficiency gain. 41.2% can be achieved with the aggregation of four timeslots

· 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. 41.2% can be achieved with the aggregation of four timeslots

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 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

· Definition of new RLC blocks may be needed depending on the RLC/MAC solution employed. Definition of new puncturing schemes is needed.
· The proposal can be combined with other UL proposals
· Feasible in the MS. Yes
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HOM + TC
Uplink performance
· 50% spectrum efficiency gain. ~40%

· 100% peak data rate increase. From the reported results, it seems not

· 50% bit rate gain at cell border. Not entirely clear due to the impact of backoff on the MS link budget

Compatibility

· Coexist with existing legacy frequency planning. Yes
· No multiplexing loss with EGPRS. Yes

· Avoid HW impacts on BSS. Unclear (but probably the answer is no): different opinions exist on the matter.

· No NW architecture impacts. Yes

· Applicable for DTM. Yes
· Applicable for the A/Gb mode. Yes
Others

· The proposal can be combined with other techniques proposed for the uplink.

· There is a non-negligible impact to specification in the study, definition and testing of new modulation and coding schemes.

· Related to the above point, the scope of the proposal needs to be confirmed

· Definition of new schemes? 
· Replacement of some of the existing 8PSK schemes with new schemes? 
· Replacement of some of the existing GMSK scheme with new schemes?
· Feasible in the MS. Yes
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Input to the Conclusions section of TS 45.912
Based on the previous paragraphs, it is proposed to add the following entries to the table in Section 6 of TS 45.912.

	
	UL Dual Carrier
	DSR 
& 
MDSR
	New burst structures and Timeslot Aggregation
	HOM + TC

	Uplink performance
	
	
	
	

	50% spectrum efficiency gain
	No
	FFS
	~40%
	~40-50%

	100% peak data rate increase
	Yes
	Yes
	No
	No

	50% bit rate gain at cell border
	FFS
	Yes
	~40%
	FFS.

	Compatibility
	
	
	
	

	Coexist with existing legacy frequency planning
	Yes
	No
	Yes
	Yes

	No multiplexing loss with EGPRS
	Yes
	Yes
	Yes
	Yes

	Avoid HW impacts on BSS 
	Yes
	No
	Yes
	No

	No NW architecture impacts
	Yes
	Yes
	Yes
	Yes

	Applicable for DTM
	Yes
	Yes
	Yes
	Yes

	Applicable for the A/Gb mode
	Yes
	Yes
	Yes
	Yes

	Feasible in the MS
	No
	Yes
	Yes
	Yes
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Conclusions 
This contribution has discussed the UL related proposals described in 3GPP TR 45.912.
It is therefore proposed to update the relevant entries in the table in the Conclusions of TR 45.912 according to the proposal of this contribution.
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