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Discussion/Decision
1 Introduction
3GPP WG’s should target completion of the study item “Provision of low-cost MTC UEs based on LTE” for June 2012. Below we share our company view on the time line. We also provide our view on the impact analysis, cost reduction techniques and on one of the mechanisms for restricting low cost techniques to MTC UE’s.
2 Time plan
We would like to share our view on the timeline for the study. We are required to target the completion of the study for June 2012 and working groups will meet over 3 meetings. When in the study it is clear as to what is required from other working groups, RAN1 is required to liaise with other working groups. From RAN1 perspective Cost estimation and impact analysis would be the major tasks. We would like to discuss if following time plan for the study would be appropriate/realistic.

RAN1#68 
· Evaluation of cost reduction techniques and capture cost reduction gains drafting of results for the TR

RAN1#68bis 
· Evaluation of impact on Coverage, Spectral efficiency, power consumption  etc.
· Liaison to RAN4 for RF performance & mobility and RRM impact and RAN2 for any protocol impacts identified (E.g. Increased DRX, Reduced HARQ process etc.) for identified cost reduction technique

RAN1#69 
· Conclusion and recommendation to Plenary
3 Views on cost reduction techniques
Whilst some of the proposed techniques have minimal Specification impact some others have significant impact on specification. Study should capture the relevant impacts. M2M applications will be wide ranging and with various delay and service requirements.

RAN1#67 identified below 5 techniques may provide significant cost reduction. 

Reduction of maximum bandwidth: 
The gains are mainly attributed to reduction in baseband processing and some analysis has shown the gains for baseband cost reduction would not be significant when a deployment timeline of over 5 years is considered. Low cost MTC devices are expected to be deployed largely on lower frequency bands (for coverage) and facilitate GSM facilitate refarming on Band 8. Channel bandwidth for Band 8 UE’s are already restricted to maximum of 10 MHz 3GPP TS 36.101). Further channel bandwidths for Band 13 & 17 (US LTE) are also restricted to maximum of 10 MHz. For such UE’s further reduction of bandwidth may not provide significant cost benefits. There may be some merits in restricting support of scalable bandwidth’s for MTC UE’s to reduce testing efforts for each of the bandwidth configuration. 

Proposal 1: A single reduced bandwidth should be considered for low cost MTC devices.

Single receive RF chain

This will also implicitly define no MIMO support and hence reduction of processing in addition to RF cost. Whilst single RF chain will reduce RF cost coverage impact if not addressed could be significant. From an operator perspective, any decrease in coverage due to poor RF performance at the UE will need to be addressed with additional investment (more sites, antennas, spectrum etc.) at the network this will increase the overall cost. 

Proposal 2: Any significant reduction to coverage should be addressed with additional techniques to improve link budget should also be proposed along with the cost reduction technique.

Reduction of peak rate

This will reduce requirement on the turbo decoding, modulation and coding requirement, requirement on HARQ buffer size. From operator perspective, minimizing the number of device categories is desirable. Other approach is to leave the choice to market.  

Proposal 3:A single MTC device category and capabilities w.r.t peak data rate comparable to typical EGPRS module should be considered for MTC.

Reduction of transmit power

Reduction in transmit power similar to single receive chain will reduce RF cost, improve battery life but any significant coverage reduction should be addressed with additional techniques (e.g. repetition or more robust coding).

Half duplex operation

This is one of the low hanging fruits for cost reduction. And this could also be an enabler for multi band operation (same PA for all bands), bands with very wide channel band plan (2x50 MHz) and very narrow duplex distance (E.g. 800 MHz), bands with varying duplex separation (white space) where full duplex operation may not be feasible or would require expensive filters. Further it would also facilitate to implement the LTE PA into a single RF and baseband chip due to (Prevents Tx power coupling to Rx path).
Proposal 4: Half duplex operation should be considered as a default UE capability for low cost MTC UE.
4 Other enhancements
Very long DRX/DTX could reduce the power consumption, improve battery life and may be desirable for MTC operation albeit may not be a significant cost reduction technique.  Reduction of protocol overhead, New QCI for MTC traffic to facilitate the scheduler.
It is company view that the group should primarily focus on cost saving techniques that provide significant gains for the study.

5 Views on Impact analysis
GSM is proposed as benchmark for comparison of performance metrics. Primarily coverage, power consumption and spectral efficiency impacts are to be analysed/evaluated. 3GPP GERAN in [2] has performed feasibility study for GERAN evolution where both UL and DL improvements are studied with legacy EGPRS as baseline for comparison. 

-
Figure 42 of [2] provides voice capacity with conventional receiver

-
Table 188 of [2] provides Link performance of VoIP
-
Link Level performance for GPRS, EGPRS and TCH/AFS (voice) are provided in sub-clause 6.4.1 of [2]

-
Example UL Link budgets for MCS-9 are provided in 7.7.6.5.3 of [2]

-
UL coverage with 10, 50 and 90 percentile users for 8-PSK is provided in Table 30 of [2]

-
EGPRS uplink cell edge throughout and median coverage in sub-clause 7.7.9.4.1 and 7.7.9.4.2 of [2]

-
System level results for normalised spectral efficiency (kbps/MHz/cell) with various values for offered load (ftp traffic model) are provided in sub-clause 8.4.3.6
Proposal 5: 3GPP TR 45.912 is used as baseline reference for comparison where appropriate.
6 Views on restricting cost reduction techniques to MTC UE’s
MTC UE’s could be in large numbers in a cell and it is important for the network to be able to identify MTC UE’s to reduce any impacts from abnormal situations. Network would be dimensioned appropriately by an operator aware of MTC UE’s in his network to address in any degradation to performance from low cost MTC UE. 

An indication from a Low cost MTC UE could serve two fold, 
a) Facilitate the network to restrict access to  Low cost MTC UE 
b) For the network to be able to better serve the Low cost MTC UE (e.g. considerations to the delay tollerence). 
Whilst there is capability indication of Half duplex operation, bands supported, RAT supported etc it would be useful to extend the UE capability to other techniques if any are recommended. 
Proposal 6: Consider extension to UE capability as a technique for restricting access to Low cost MTC UE’s.

7 Conclusion

Vodafone proposes to discuss above proposals and request the group to consider the proposals for agreement.

Proposal 1: 
A single reduced bandwidth should be considered for low cost MTC devices.
Proposal 2: 
Any significant reduction to coverage should be addressed with additional techniques to improve link budget should also be proposed along with the cost reduction technique.

Proposal 3:

A single MTC device category and capabilities w.r.t peak data rate comparable to typical EGPRS module should be considered for MTC.

Proposal 4: 
Half duplex operation should be considered as a default UE capability for low cost MTC UE.
Proposal 5: 
3GPP TR 45.912 is used as baseline reference for comparison where appropriate.
Proposal 6: 
Consider extension to UE capability as a technique for restricting access to Low cost MTC UE’s.
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