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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].

This paper proposes another input to the same table. Each of the following sections will discuss the techniques one by one, and provide the relevant input to the table. 

Exceptions are those techniques where the input to the table is provided in separate contributions. In these cases, we simply provide a pointer to those other contributions.
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Discussion of Proposal 7
Proposal 7 is “Dual-Carrier & Multi-Carrier for the Uplink”. 
Downlink performance

· Entries for the downlink are not applicable, as the proposal relates to the uplink.
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 (see [2]).
Latency 
· Not applicable. The proposal has nothing to do with latency.
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 has been discussed in more than one contribution, e.g. [3]
· 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, as discussed in [4].
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Discussion of Proposal 8 & 13
Proposal 8+13 is “New modulation schemes and Turbo Codes”. 
Downlink

· 50% spectrum efficiency gain. Yes
· 100% peak data rate increase. From the reported results it seems not
· 3dB sensitivity increase in DL. No. 
· 50% bit rate gain at cell border. FFS
· Obviously the above points do not capture the fact that the proposal can be combined with other proposals
Uplink performance
· First of all, it is not clear whether the proposal is also to be considered for the uplink. (If not, this should be discussed and documented)
· 50% spectrum efficiency gain. Yes

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

· 50% bit rate gain at cell border. FFS
· Obviously the above points do not capture the fact that the proposal can be combined with other proposals

Latency
· Not applicable. The proposal has nothing to do with latency.
Compatibility

· Coexist with existing legacy frequency planning. Yes
· No multiplexing loss with EGPRS. No
· Avoid HW impacts on BSS. Unclear (but probably the answer is no): different opinions exist on the matter, depending on the level of backoff required or employed, and on the BSS implementation that is assumed, particularly for the UL
· 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 downlink and the uplink
· There is a note requiring further details on the usage of training sequences
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Discussion of Proposal 9 
Proposal 9 is “Dual symbol rate”. 
Downlink 
· Not applicable, as the proposal relates to the uplink
Uplink performance

· 50% spectrum efficiency gain. Maybe. This is dependent on the BTS implementation, as discussed in [4]
· 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.
Latency
· Not applicable. The proposal has nothing to do with latency.
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
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Discussion of Proposal 10 
Section 10 deals with “Latency enhancements”. 
This section currently more like a placeholder for a number of proposals that do not necessarily look related to each other, i.e. Reduced TTI (RTTI), Variable-size radio blocks (VSRB), Fast Ack/Nack and Improved Ack/Nack reporting. 
It is also not entirely clear whether the evaluation should be based on each of this components separately, or on a whatever combination of them (which one?)
Downlink
· Not applicable
Uplink performance
· Not applicable
Latency

· Initial RTT  < 450 ms. FFS
· Latency - RTT < 100 ms. FFS
Compatibility

· Coexist with existing legacy frequency planning. Yes
· No multiplexing loss with EGPRS. FFS
· Avoid HW impacts on BSS. FFS
· No NW architecture impacts. Yes
· Applicable for DTM. Yes. All of the considered enhancements are applicable to DTM, so whatever “latency enhancements” should be understood to mean, it should be applicable to DTM.
· Applicable for the A/Gb mode. Yes. All of the considered enhancements are applicable to A/Gb Mode, so whatever “latency enhancements” should be understood to mean, it should be applicable to A/Gb Mode.
Others
· One would wonder, in retrospective, whether it was correct to discuss latency enhancements at the same level, and side by side, with enhancements to radio transmission and reception, such as modulation aspects, coding aspects, and the like.
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Discussion of Proposal 11 
Proposal 11 (“New burst structures and new slot formats”) is discussed in [5]
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Discussion of Proposal 12 
Proposal 12 (“Adaptation between MS diversity and dual-carrier”) is discussed in [6]
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Discussion of Proposal 14 
Proposal 14 is “Enhancements to resource allocation”. 
Similarly to Proposal 10, it is not entirely clear how can this proposal be judged according to the proposed metric, which was evidently conceived having in mind enhancements to radio aspects.

Overall, this proposal presents benefits that can be appreciated with metrics such as multiplexing among users, etc. The evaluation table does not seem suited for such an evaluation.
Downlink 
· It is unclear how to fill these entries with respect to this proposal
Uplink performance

· It is unclear how to fill these entries with respect to this proposal
Latency
· It is unclear how to fill these entries with respect to this proposal
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
11

Discussion of Proposal 15 
Proposal 15 is “Power Control in Frequency Hopping”. 
Also in this case, it is not entirely clear how can this proposal be judged according to the proposed metric, which was evidently conceived having in mind enhancements to radio aspects.

Downlink 
· It is unclear how to fill these entries with respect to this proposal
Uplink performance

· It is unclear how to fill these entries with respect to this proposal
Latency
· It is unclear how to fill these entries with respect to this proposal
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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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.
	
	Dual-carrier and multi-carrier (UL)
	New modul. schemes and Turbo Codes
	Dual symbol rate
	Latency enhanc.
	New burst structures and new slot formats
	Adaptation between MS diversity and dual-carrier
	Enhanc. to resource allocation
	Power Control in Frequency Hopping

	Downlink performance
	
	
	
	
	See [5]
	See [6]
	
	

	50% spectrum efficiency gain
	N.A.
	Yes
	N.A.
	N.A.
	
	
	N.A.
	N.A.

	100% peak data rate increase
	N.A.
	No
	N.A.
	N.A.
	
	
	N.A.
	N.A.

	3dB sensitivity increase in DL
	N.A.
	No
	N.A.
	N.A.
	
	
	N.A.
	N.A.

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

	Uplink performance
	
	
	
	
	
	
	
	

	50% spectrum efficiency gain
	No
	Yes
	Maybe
	N.A.
	
	
	N.A.
	N.A.

	100% peak data rate increase
	Yes
	No
	Yes
	N.A.
	
	
	N.A.
	N.A.

	50% bit rate gain at cell border
	Maybe
	FFS
	Yes
	N.A.
	
	
	N.A.
	N.A.

	Latency
	
	
	
	
	
	
	
	

	Initial RTT  < 450 ms
	N.A.
	
	N.A.
	FFS
	
	
	N.A.
	N.A.

	RTT < 100 ms
	N.A.
	
	N.A.
	FFS
	
	
	N.A.
	N.A.

	Compatibility
	
	
	
	
	
	
	
	

	Coexist with existing legacy frequency planning
	Yes
	Yes
	No
	Yes
	
	
	Yes
	Yes

	No multiplexing loss with EGPRS
	Yes
	No
	Yes
	FFS
	
	
	Yes
	Yes

	Avoid HW impacts on BSS 
	Yes
	No
	No
	FFS
	
	
	Yes
	Yes

	No NW architecture impacts
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes

	Applicable for DTM
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes

	Applicable for the A/Gb mode
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
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Conclusions 
This contribution has discussed the 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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