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	This discussion paper shares Intel’s views on several eMTC RF and demodulation test topics associated with the RAN1 liaison statements sent to RAN4.


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 is expected to be requested by RAN1 [2], [3].  This contribution seeks to outline potential topics for this feedback.
2.
Discussion

· Feasibility of retuning between narrowband regions within the cell system bandwidth

· Downlink
Further clarification is desired about the retuning operation.  What timing is associated with this operation:  at subframe boundaries? At symbol boundariers?  It is suggested to restrict this operation to subframe boundaries.  Under this assumption, it is feasible to introduce a retuning time requirement equivalent to no longer than 1 symbol.
· Uplink
Similar questions arise regarding the retuning operation for uplink transmission.  It is suggested to restrict this operation to slot boundaries.  Under this assumption, it is feasible to introduce a retuning time requirement equivalent to no longer than 1 symbol.
· Handling the DC subcarrier
The LTE downlink subframe structure was not designed to accommodate a retuning operation to a narrowband region within the system bandwidth, and a potential issue arises with the DC subcarrier when performing this operation.  It is suggested to address this issue in the core specification by requesting RAN1 to implement a standardized approach. 
· Tx-Rx carrier center frequency separation within system bandwidth
An issue with the Tx-Rx carrier separation is not foreseen.
· Feasibility of imposing a phase continuity requirements on the UE during uplink transmissions across multiple subframes
A potential phase continuity requirement on the uplink transmissions made by the UE should be balanced against the expected operating scenario of the UE.  Considering that a UE is never scheduled to transmit to the eNodeB 100% of the time, such a potential requirement would impact the UE during periods of active transmission as well as during periods of no transmissions.  From the point of view of power consumption, typical UE implementations may switch off their Tx RF chains, thereby implying the randomization of the phase of active RC components upon their transition back to the ON state.  In our view, it is not feasible to introduce such a requirements on the UE.
3.
Proposal

Proposal 1: Restrict retuning for narrowband region reception in the downlink to subframe boundaries and in the uplink to slot boundaries.

Proposal 2: Under the assumptions in Proposal 1, it is feasible to introduce a retuning time requirement equivalent to no longer than 1 symbol (for DL and UL, respectively).
Proposal 3: Request RAN1 to implement a standardized solution to the DC subcarrier issue associated with the retuning operation in the downlink.
Proposal 4: An issue with the Tx-Rx carrier separation is not foreseen.

Proposal 5: A potential phase continuity requirement on the uplink transmissions made by the UE is not feasible.
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