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1.
Introduction
As the Release-13 Work Item on further LTE physical layer enhancements for MTC (eMTC) [1] makes progress with the core specification, some feedback from RAN4 has been requested by RAN1 [2], [3].  Discussions of this topic took place during the RAN4 #74bis and #75 meetings and generated a variety of views among the stakeholders of the ecosystem.
This paper reviews some of aspects of the discussion and proposes a compromise way forward.
2.
Discussion

2.1
Background

The RAN1 LS in [3] shares the following background information:
For coverage enhancements, bundled transmissions are considered. RAN1 is considering time domain channel estimation filtering across multiple subframes. The design of the time domain channel estimation filtering depends on the phase continuity assumptions across the subframes within a bundle, even when the mobile is stationary. 

RAN1 would like to ask RAN4 to provide guidance on:

1. Phase continuity assumptions at least for UL to allow channel estimation filtering across multiple subframes in a bundled transmission where transmission power does not change within the bundle. 

In addition, RAN1 would like to ask RAN4 to provide guidance on:

2. Potential benefit of restricting supported modulation order for MTC to QPSK for UL and/or DL

3. Maximum power level of new power class
The discussion on maximum power level of the new power class spanned two RAN4 meeting cycles with a number of views shared by companies in [4], [5], [6], [7], [8], and [9].  During the RAN4 #75 meeting a Way Forward on this topic was agreed with the following guidance [13]:

· RAN4 agreed that the maximum transmit power for the new UE power class is not less than 20dBm

· RAN4 is to investigate until next meeting to agree on the exact achievable maximum UE power while considering:

· Cost for an integrated (monolithic) MTC system; i.e. transceiver, PA, baseband and application processor

· UE supports more than one frequency band.

· Impact of frequency dependency, half duplex and full duplex aspect

· Impact on average energy consumption

· When operating in normal coverage

· When operating in extended coverage

· Note: RAN4 is not required to study impact of the maximum power of the new UE power class on system capacity.

· The new UE power class will be applicable to MTC UEs only, i.e. a new table for UE Power Class of MTC UE will be defined in section 6.2.2 of TS 36.101

The RAN1 LS in [2] shares the following background information:

RAN1 has made the following agreement on the support of narrow bandwidth for MTC:
· Support narrow bandwidth operations of 6 RBs in both RF and baseband with possible retuning to another narrowband region (within the cell system bandwidth) for communications.
· There were two companies in RAN1 considering an implementation composed of wideband RF and narrowband baseband
RAN1 would like to ask RAN4 to provide information on the retuning time to be allowed for retuning between narrowband regions within the cell system bandwidth.

The discussion on maximum power level of the new power class spanned two RAN4 meeting cycles with a number of views shared by companies in [8], [9], [10], [11], and [12].  During the RAN4 #75 meeting a Way Forward on this topic was agreed with the following guidance [14]:

· Proposed retuning time between narrowband regions for MTC varies between 76µs and 350µs.

· RAN4 is to investigate until the next meeting (RAN4#76) to agree on one value for the retuning time.

· Following aspects to be considered in analysis:

· Retuning is within the channel BW of the cell

· The analysis of frequency stabilization and phase stabilization

· If the retuning operation can be restricted to subframe boundaries or not.

· The decision shall be made in RAN4#76 to avoid delaying RAN1 discussion progress
2.2
Observations
The eMTC WID [1] outlines a compelling justification of an LTE solution for support of MTC UEs via cellular networks.  A timely completion of the WI is necessary to achieve this goal and, given the number of meeting cycles devoted to the discussions on both the max TX power and retuning time topics, considerations toward a resolution on these topics are of a heightened value.
Observation 1: An LTE solution for support of MTC UEs via cellular networks is strongly supported and can be achieved with a timely completion of the eMTC WI.
The discussion on max TX power touched on a number of aspects associated with the operation of eMTC UEs in a network, such as:
· Cost and complexity aspects of an integrated solution (PA, transceiver, baseband, and application processor)

· Energy consumption under edge of coverage and normal operation

· Peak current draw under maximum TX power conditions

· Network resource utilization and UL coverage

This discussion may continue, given the guidance in the WF [13], but it is also possible to observe that a number of companies have already shared specific views on the topic in [4], [5], [6], [7], [8], and [9].
Observation 2: The views on maximum TX power for eMTC UEs have diverged along two options: (a) to maintain support of the existing 23 dBm level or (b) to define a new power class with a lower value (but not lower than 20 dBm).

The discussion on retuning time touched on a number of aspects associated with the operation of eMTC UEs in a network, such as:

· CMOS technology capabilities in terms of theory and practice
· Network resource utilization
· Concerns associated with defining new requirements for low end MTC implementations and a desire for reduced complexity

This discussion may continue, given the guidance in the WF [14], but it is also possible to observe that a number of companies have already shared specific views on the topic in [8], [9], [10], [11], and [12].
Observation 3: The views on retuning time for eMTC UEs have diverged along two options: (a) to define a “fast retuning” time of 1 symbol (76µs) or (b) to define a “slow retuning” time of 350µs.
Given the urgent need to make progress on the WI, it may be useful to consider a compromise proposal presented in this paper.
3
Proposal
In order to move forward on both topics, a compromise is proposed.  Among the possible ways to achieve this, two possibilities stand out:  (a) to find values for the max TX power and retuning time that remove all concerns from interested companies or (b) to define capability options that allow the UE and the network to select a level of performance appropriate to the particular eMTC UE deployment.  Given the gaps among the interested companies on both topics, the compromise option (a) above may not be a successful approach.  It is suggested that the compromise be sought in line with the compromise option (b).

Proposal 1: For max TX power the UE shall be able to use a new (lower) power class (value TBD) or the existing LTE power class 3 (23 dBm).  eMTC UEs shall not be precluded from using LTE power class 3.
Proposal 2: For retuning time the UE shall signal its support for fast retuning (76µs) or slow retuning (350µs).
Proposal 3: It is proposed to include RAN2 in the associated LS response in order to understand the scope of any additional (if required) signalling to support this potential compromise solution.
4
Conclusions

This paper has summarized the discussions on eMTC UE maximum TX power and retuning time and proposed a potential compromise solution.
Observation 1: An LTE solution for support of MTC UEs via cellular networks is strongly supported and can be achieved with a timely completion of the eMTC WI.
Observation 2: The views on maximum TX power for eMTC UEs have diverged along two options: (a) to maintain support of the existing 23 dBm level or (b) to define a new power class with a lower value (but not lower than 20 dBm).

Observation 3: The views on retuning time for eMTC UEs have diverged along two options: (a) to define a “fast retuning” time of 1 symbol (76µs) or (b) to define a “slow retuning” time of 350µs.

Proposal 1: For max TX power the UE shall be able to use a new (lower) power class (value TBD) or the existing LTE power class 3 (23 dBm).  eMTC UEs shall not be precluded from using LTE power class 3.

Proposal 2: For retuning time the UE shall signal its support for fast retuning (76µs) or slow retuning (350µs).

Proposal 3: It is proposed to include RAN2 in the associated LS response in order to understand the scope of any additional (if required) signalling to support this potential compromise solution.
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