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1. Introduction
In the RAN4#74BIS, retuning time for MTC for Further LTE Physical Layer Enhancements was proposed in [1-6] where several different proposals were provided. In this contribution, we discuss the retuning time and handling of it in an LS response to RAN1.
2. Discussion
2.1. LS answer to RAN1

Proposals for retuning time in RAN4#74BIS are summarized in Table 2-1.

Table 2-1: Summary of proposals for retuning time
	Company
	T-doc
	Proposed Retuning time

	Huawei
	R4-151649
	Around 350 us

	Ericsson
	R4-152009
	500 us(the order of a few hundred microseconds)

	Intel
	R4-152166
	1 symbol

	Nokia Networks
	R4-152235
	350 us  but answer to RAN 1 “up to 1 ms”

	Qualcomm
	R4-151539
	1 ms

	CATT
	R4-151931
	From 50 to 200 us but answer to RAN1 is “500 us”


In our understanding, several proposals for retuning time include not only pure retuning time but rather affected slot or subframe due to the retuning time from the outcome Rel-12 category 0 discussion. What RAN1 asked, however, is pure retuning time as follows.
The RAN1 LS in [7] 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.

One way to proceed with the discussion would be not to answer one single value but rather range of value for retuning time to RAN1. Therefore, we propose the following answer to RAN1.

· Proposal 1: LS response to RAN1 on retuning time is as follows.

· Retuning time can be from 50 to 350 us.

2.2. Remaining issue
In [3], there are explanations why 1 symbol is feasible and why the 1 symbol is the important threshold. The observations provided in [3] are excerpted as follows.

---------------------------------------------------------Excerpts from [3] --------------------------------------------------------------------
Observation 1: Further clarification is desired about the retuning operation.  It is suggested to restrict this operation to subframe boundaries.

Observation 2: Retuning to a subcarrier within a legacy LTE system bandwidth is not equivalent to the HD-FDD case currently part of the Rel-12 MTC implementation, since the frequency difference is much smaller and the PLL will not need to tune to a completely different frequency band. Retuning time should be selected based on different feasibility criteria
Observation 3: Potential benefits associated with shorter retuning times include efficiencies in system scheduling and in support of frequency hopping within a larger system bandwidth, leading to improved scalability of potential eMTC deployments and efficient enhanced coverage operation.
-----------------------------------------------------The end of the excerpts from [3] -----------------------------------------------------
In our understanding, obtaining benefits mentioned in Observation 3, we need to understand the feasibility and trade off about the followings.

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

· Whether or not the retuning time is 1 symbol.

As was mentioned in observation 2, the condition for UEs to conduct retuning would be different from what we discussed in HD-FDD for category 0 and other discussion about PCell interruption for CA and so on. Thus, not just referring the outcome of HD-FDD discussion for category 0, but rather it is better to discuss this aspect in a careful manner since the outcome may impact on the Observation 3.

· Proposal 2: The following feasibility study should be conducted in a careful manner.

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

· Whether or not the retuning time of 1 symbol is feasible and reasonable.
· Smaller frequency difference should be taken in account compared to what we discussed in other cases such HD-FDD for category 0 and so on.
At the same time, even if the above is feasible and reasonable, if in reality, the benefit mentioned in Observation 3 cannot provide sufficient benefits, then, the additional cost (if any) comes to nothing. Thus, it would be also appreciated if the interested companies provide the specific gain coming from the observation 3.

· . Proposal 3: Potential gain from efficiencies in system scheduling should be evaluated and clarified under the condition that retuning operation can be restricted to subframe boundaries and the time can be 1 symbol.

After the comparison of the results of proposal 2 and 3, we will make a decision if we assume 1 symbol or not and if 1 symbol is assumed, then, the aspect will be considered in demodulation requirements later.
3. Conclusion
In this contribution, we discussed how to handle LS response to RAN1 about retuning time and how to handle remaining issue on the retuning time. As a result, we propose the followings.
· Proposal 1: LS response to RAN1 on retuning time is as follows.

· Retuning time can be from 50 to 350 us.

· Proposal 2: The following feasibility study should be conducted in a careful manner.

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

· Whether or not the retuning time of 1 symbol is feasible and reasonable.
· Smaller frequency difference should be taken in account compared to what we discussed in other cases such HD-FDD for category 0 and so on.
· Proposal 3: Potential gain from efficiencies in system scheduling should be evaluated and clarified under the condition that retuning operation can be restricted to subframe boundaries and the time can be 1 symbol.
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