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1. Introduction
The low-cost MTC UE SI is currently focused on coverage extension in order to reach e.g. smart meters which are in deep basements. Up to 20 dB improvement on MCL may be needed according to the updated SID [1]. In RAN1#71, an update to TR 36.888 was agreed [2] which listed the following possible techniques to move in this direction:

· Repetition/retransmission/spreading/low rate coding
· Includes TTI bundling, RLC segmentation
· Power boosting
· Includes power spectral density boosting
· Relaxed requirements (e.g., acquisition time, longer averaging time)
· Design new channels 

Others may be added later. There was also discussion of required system functionality and it was noted that this could lead to at least the elimination of channels and/or the simplification of messages.

Simulation parameters were discussed in an ad-hoc session at RAN1#71 [3], mainly focusing on link-level. Further offline [4] and email discussion among companies since the meeting produced a broader set of parameter values for link-level evaluation of PDSCH and PUSCH with repetition and the synchronization performance.
Some initial effort to establish system-level simulation parameters was offered in, e.g. [5], [6] and others and in an update to TR 36.888 in [7]. The latter dealt with UE densities in urban and suburban environments in London and Tokyo, and provided some MTC-specific traffic profiles relevant to the coverage extension work.
With the extension of the SI through RAN1#73 / RAN#60, a likely timeline to completion of the SI appears to be:

· RAN1#72 (Jan/Feb 2013): Main focus on link-level simulations and technique proposals. Some early results from system-level simulations.

· RAN1#72bis (April 2013): Main focus on system-level simulations, with some early text proposals to update TR 36.888. Updating of link-level results following discussion at RAN1#72.

· RAN1#73 (June 2013): Final convergence on system- and link-level results and TPs.

By way of facilitating such a timeline, in this contribution we suggest some key system-level items from which we hope more detailed discussions can flow, both at RAN1#72 and later. 
2.
Discussion
We first outline some possible system-level simulation parameters, starting from existing agreements in the SI, which would aid companies in efficiently developing comparable results. The intention is that these parameters are probably consistent across the range of techniques being considered, and that further specific parameters may be needed for detailed evaluations. The list is not intended to be final or complete, but could serve as a useful starting point for online and/or offline extension.

We then suggest some simple scenario-level points which it may be useful to settle at RAN1#72, again with the intention that these are common to the range of techniques.

2.1
Common system-level simulation parameters
The techniques listed in Section 1 will naturally have differing detailed system-level simulation needs. However, it is to be hoped that there can be a degree of commonality across techniques on basic parameters and scenarios so that the various options are evaluated in a consistent way as far as possible. In this section, we therefore suggest Table 1 below as a start point for collecting such common parameters. Although we have suggested possible values for the parameters, we offer them merely to stimulate discussion; and we invite interested companies to extend and improve upon the list itself as much as possible. In general we have taken the parameter values from the current TR 36.888, or agreements at RAN1#71 where possible, although some may need adjustment to suit coverage extension evaluations.

Proponents of a particular technique or scenario could agree among themselves any further specific additional parameters and their values.

In Table 1, we have marked with (*) some items on which there appears to be divergence between link-level simulations for coverage extension and system level simulations as presently stated in TR 36.888:
· UE speed. TR 36.888 gives this as 3 km/h for system-level work, but the coverage extension scenario is strongly related to smart meters which are stationary. The ad-hoc at RAN1#71 therefore concluded in [X] to set UE speed to zero.
· PDSCH TM. Link-level work in the SI has considered TM2. TR 36.888 gives TM6 for system-level work. A single choice of TM suitable for coverage extension evaluation seems desirable and given that TM2 supports transmit diversity, using it as the basis for system simulations could be a natural choice.

· Traffic models. The latency distributions and traffic models given in Annex A of TR 36.888 are different to the full-buffer assumption the TR gives for system-level work. It would seem reasonable to assume all MTC UEs have an MTC traffic model, and all non-MTC UEs have a full-buffer model. Alternatively, it might be agreed that all UEs have the same traffic type in a cell.
Proposal 1: At RAN1#72, at least the above differences are resolved to suit coverage extension work until RAN1#73.

Proposal 2: In good time before RAN1#72bis, agree as many as possible and necessary of the parameters in Table 1 in the context of coverage extension evaluations.
	General parameters
	Source

	Carrier frequency
	900 MHz (FDD) or 2.6 GHz (TDD)
	TR 36.888

	System bandwidth
	10 MHz (50 RBs)
	TR 36.888

	Macro cell layout
	3GPP Case 1
	TR 36.888

	Channel model
	SCM
	TR 36.888

	Traffic model (*)
(non-MTC UEs)
	10 full buffer UEs per sector
	TR 36.888

	Scheduling
	Proportional fair
	TR 36.888

	UE speed (*)
	0 or 3 km/h
	R1-125364 or TR 36.888

	UE distribution
	Uniformly dropped
	TR 36.888

	UE antenna configuration
	Vertically polarized, 0.5λ spacing (=17 cm @ 900 MHz)
1 TX, 2 RX
	TR 36.888

	UE power class
	3GPP Case 1 (23 dBm)
	Suggestion for discussion

	BS antenna configuration
	Correlated cross-polarized antenna

Low correlation

2 TX, 2RX (FDD) or 

8 TX, 8 TX (TDD)
	TR 36.888

	BS transmit power
	3GPP Case 1 (46 dBm total)
	(Suggestion for discussion)

	HARQ
	Default maximum 4 transmissions in non-repetition based coverage extension schemes
	TS 36.331

	PDSCH TM (*)
	2 or 6
	Annex or TR 36.888

	UE category
	5
	(Suggestion for discussion)

	[Others…]
	[TBD]
	

	
	
	

	MTC-related parameters
	Source

	No. of MTC users per cell
	According to TR36.888 Annex A
	R1-125406

	Proportion of MTC users requiring coverage extension
	20%
	R1-125364

	Propagation model
	[Including building penetration loss]
	

	MTC traffic model (*)
	According to TR 36.888 Annex A
	

	[Others…]
	[TBD]
	


Table 1: Common system-level simulation parameters and values

2.2
Scenarios for system-level evaluation

The coverage extension techniques already under consideration, and others that may follow, can be expected to benefit from evaluation in scenarios that may differ per technique, e.g. according to the assumptions necessary to enable reasonable use of a particular technique. It nevertheless could prove useful for efficient progress in the SI to establish if agreement can be reached on some broader matters, which include:

· Resource allocation assumptions for non-MTC UEs in a cell. A ‘quiet time’ approach is given in the SID [1], so normal UEs requiring small resource allocations, e.g. no more than 6 RBs could be considered.
· UE mix: MTC vs. non-MTC and corresponding traffic-type mix.
· Which evaluations are required/relevant?

· Spectral efficiency impact on MTC service with coverage extension applied.
· Spectral efficiency impact on non-MTC service during application of coverage extension.
· The above in (a) cell of interest; and (b) a neighbor cell; during application of coverage extension.
Proposal 3: At RAN1#72 agree at least the above from a generic scenario point of view for coverage extension evaluation.
3. 
Conclusions
In this contribution we have attempted to summarize the current position of the coverage extension effort in the low-cost MTC SI and stimulate discussion on system-level simulation parameters and scenarios to ensure the deadline of RAN#60 can be met. This contribution tabulates some initial parameters and possible values which can be discussed at RAN1#72, with the list expanded or amended as needed to aid necessary progress by RAN1#72bis. It is suggested that the system-level scenarios be agreed at RAN1#72 and detailed parameters can be agreed via email discussion to allow time for initial simulation  results to be submitted to RAN1#72.
We propose:

1. At RAN1#72, at least the differences identified in the bullet points in Section 2.1 are resolved to suit coverage extension work until RAN1#73.
2. In good time before RAN1#72bis, agree as many as possible and necessary of the parameters in Table 1 in the context of coverage extension evaluations.
3. At RAN1#72 agree at least the items in Section 2.2 from a generic scenario point of view for coverage extension evaluation.
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