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Discussion and Decision
1
Introduction
In Rel-13 it is assumed that the bandlimited/coverage-enhanced (BL/CE) UE needs 2 symbols to retune between two narrowbands in successive subframes. In the DL, the legacy PDCCH provides a natural gap whereas in the UL a retuning gap of 2 symbols is provided at the end of subframe before retuning and/or at the beginning of the subframe after retuning. Some UEs may need a shorter gap, however. Therefore, the following was agreed in RAN1 #86bis [1] –

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 our views on how the retuning capability of the UE supporting coverage enhancement can be handled in Rel-14.
2
Discussion

The main motivation for taking into account the UE’s capability for retuning time is that when the retuning time is one SC-FDMA symbol or less, the gap provided in Rel-13 is more than needed and amounts to wastage of resources. Thus, by reducing the gap, more symbols can be transmitted by the UE leading to improved performance. As noted in the agreement, the UE can indicate how many symbols it needs for retuning. Based on this UE capability, the eNB and the UE can have a common understanding of the retuning gap. Until the UE signals this capability, however, the default retuning time of 2 symbols is assumed.
Proposal 1: The Rel-14 BL/CE UE indicates its narrowband retuning time in Msg3.
If frequency hopping is enabled, Msg3 transmission may require retuning between narrowbands. In this case, the default retuning gap can be assumed.

Proposal 2: For transmission of Msg3 with frequency hopping, the retuning gap is understood to be 2 SC-FDMA symbols.

Clearly, when the retuning time is indicated to be 2 symbols, Rel-13 assumptions apply whereas when it is indicated to be 0 symbols, no gap needs to be provided.
Proposal 3: After a BL/CE UE indicates that its narrowband retuning time is 2 symbols, PUCCH and PUSCH transmissions by that UE contain a gap of 2 symbols based on Rel-13 definitions when retuning between narrowbands.

Proposal 4: After a BL/CE UE indicates that its narrowband retuning time is 0 symbols, PUCCH and PUSCH transmissions by the UE do not contain any gaps when retuning between narrowbands.

In the agreement referred to above, suggested proposals for handling the case when the BL/CE UE indicates its retuning time to be 1 symbol are listed (as FFS) for different cases. The gaps in these four cases are derived from those defined in Rel-13. In the first two cases, where the gap symbols are divided between the two subframes (i.e., before and after retuning), the gap symbol in the earlier subframe is kept whereas the gap symbol in the latter subframe is eliminated. The alternative – eliminate the gap symbol in the earlier subframe and keep the gap symbol in the later subframe – is not expected to provide any advantages, however. In the latter two cases, the gap symbol closest to the edge of the subframe is retained and the other gap symbol is eliminated, making the newly added useful symbol contiguous with the other used symbols in the subframe. Therefore, we can agree with the suggested proposals in the FFS.
Proposal 5: For a UE that indicates its retuning time to be 1 symbol, when retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 6: For a UE that indicates its retuning time to be 1 symbol, when retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 7: For a UE that indicates its retuning time to be 1 symbol, when retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 8: For a UE that indicates its retuning time to be 1 symbol, when retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe.
Proposal 9: A UE that indicates its retuning time to be 1 symbol follows Rel-13 rules for generating the retuning gap in the subframe containing the single affected symbol.
According to the agreement noted earlier, it is up to eNB whether and how to take the UE capability into account. Our understanding of this is that while the UE is required to create gaps in its transmission as discussed above, the eNB may or may not use that information when receiving and decoding the corresponding UL transmissions. In other words, the eNB may use the Rel-13 assumptions for the retuning gaps it its receiver implementation.
3

Conclusion
In this contribution, our views on how the retuning capability of the UE supporting coverage enhancement can be handled in Rel-14 are discussed and the following proposals are made.
Proposal 1: The Rel-14 BL/CE UE indicates its narrowband retuning time in Msg3.

If frequency hopping is enabled, Msg3 transmission may require retuning between narrowbands. In this case, the default retuning gap can be assumed.

Proposal 2: For transmission of Msg3 with frequency hopping, the retuning gap is understood to be 2 SC-FDMA symbols.

Proposal 3: After a BL/CE UE indicates that its narrowband retuning time is 2 symbols, PUCCH and PUSCH transmissions by that UE contain a gap of 2 symbols based on Rel-13 definitions when retuning between narrowbands.

Proposal 4: After a BL/CE UE indicates that its narrowband retuning time is 0 symbols, PUCCH and PUSCH transmissions by the UE do not contain any gaps when retuning between narrowbands.

Proposal 5: For a UE that indicates its retuning time to be 1 symbol, when retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 6: For a UE that indicates its retuning time to be 1 symbol, when retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 7: For a UE that indicates its retuning time to be 1 symbol, when retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe.
Proposal 8: For a UE that indicates its retuning time to be 1 symbol, when retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe.

Proposal 9: A UE that indicates its retuning time to be 1 symbol follows Rel-13 rules for generating the retuning gap in the subframe containing the single affected symbol.
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