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Introduction
In the last meeting, it was agreed that Rel-14 UE supporting CE mode A and/or B can indicate how many narrowband retuning symbols it needs. The agreement is as follows:
Agreement:
· Rel-14 UE supporting CE mode A and/or B can indicate how many narrowband retuning symbols it needs.
· Range: {0, 1, 2} symbols
· Default value: 2 symbols
· FFS: If the UE indicates it needs 1 symbol for retuning, then:
· When retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe
· It is up to eNB whether and how to take the UE capability into account.


In this contribution, we discuss the remaining open issues (FFS parts) of the above agreement in order to finalise this feature which enables more high date rate transmission for FeMTC.

Retuning Symbols for FeMTC
The Rel-13 specification of uplink narrowband retuning for BL/CE UEs is described in TS 36.211 section 5.2.5 as follows:
5.2.5 Guard period for narrowband retuning
For BL/CE UEs, a guard period is created for Tx-to-Tx frequency retuning between two consecutive subframes.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUSCH, or if the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUCCH,
-	a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe.
-	If the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUSCH,
-	if the PUCCH uses a shortened PUCCH format, a guard period is created by the UE not transmitting the first SC-FDMA symbol in the second subframe,
-	otherwise a guard period is created by the UE not transmitting the first two SC-FDMA symbols in the second subframe.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUCCH,
-	a guard period is created by the UE not transmitting the last two SC-FDMA symbols in the first subframe.


So, for Rel-14, if UE indicates that it needs one symbol for retuning, we should try to minimize the impact of puncturing on PUCCH performance. Therefore, the FFS parts that are already captured in the above agreement seems the best way to go.
Proposal:
· If the UE indicates it needs 1 symbol for retuning, then:
· When retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe


Conclusion
In this short contribution, we have discussed the remaining open issues (FFS parts) for uplink narrowband retuning in order to finalise this feature which enables more high date rate transmission for FeMTC. We have the following proposal.
Proposal:
· If the UE indicates it needs 1 symbol for retuning, then:
· When retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe
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