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1 Introduction

In RAN1#83 the following was agreed.
Agreement:
· Cases for UL retuning to consider:

· Case 1: UE retunes from PUSCH narrowband to PUSCH narrowband

· Case 2: UE retunes from PUCCH narrowband to PUCCH narrowband

· Case 3: UE retunes from PUCCH narrowband to PUSCH narrowband

· Case 4: UE retunes from PUSCH narrowband to PUCCH narrowband

· Case 5: UE retunes from PRACH narrowband to PRACH narrowband

· Options for how to define the UL retuning gap:

· Option A: Last two symbols of the earlier subframe

· Option B: Last symbol of the earlier subframe + first symbol of the later subframe

· Option C: Guard subframe (not needed according to results in R1-157472)

· Option D: First two symbols of the later subframe

· Agree on the following:

· Case 1: Option B

· Case 2: Option B

· Case 3: Option D

· Case 4: Option A 

· Case 5: up to the UE implementation

The above agreement originally contained working assumptions as proper operation in all cases was questionable but it was concluded as an agreement in order to finalize the specifications and address potential problems during the CR phase. This contribution considers the functionality of the above selected options.

2 PUCCH and PUSCH Retuning
In [1], the following is captured to describe UE retuning.

5.2.5
Guard period for narrowband retuning

For LC/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.
For PUCCH-to-PUCCH retuning, a consequence of “the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe” is that orthogonal multiplexing among UEs is not possible unless all UEs apply the “not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe”. Therefore, a shortened PUCCH format 1a is needed for all LC/CE UEs due to the different HARQ-ACK transmission timings and due to the possibility to multiplex PUCCH Format 1a transmissions for different CE levels in the same RB. Section 5.4.1 of [1] needs to be updated as follows.
5.4.1
PUCCH formats 1, 1a and 1b
[…]
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Additionally, the selection of the above options is mutually incompatible and/or introduces unnecessary resource losses. For example, for ‘Case 3’, when a UE retunes from a PUCCH narrowband to a PUSCH narrowband, there is no reason why the UE should not transmit in the first two symbols of the PUSCH subframe given that one symbol is already available for retuning in the PUCCH subframe. In other words, there is no reason for ‘Option D’ when ‘Option B’ is advantageous in terms of UL resource utilization.
While using ‘Option B’ instead of ‘Option D’ for ‘Case 3’ can be viewed as an optimization (although not a trivial one), using ‘Option B’ instead of ‘Option A’ for ‘Case 4’ is necessary as otherwise orthogonal UE multiplexing for PUCCH format 1a transmissions is not generally possible (e.g. it can be possible to multiplex PUCCH format 1a transmissions in the same RB only among UEs switching from PUSCH to PUCCH and cannot include UEs switching from PUCCH to PUCCH). 

Therefore, option B for UL retuning needs to apply for all PUxCH-to-PUxCH switching cases. This also simplifies UE implementation and specifications.

Proposal: Option B always applies for retuning of PUCCH transmissions or of PUSCH transmissions. 

Based on the above proposal, an update to [1] is as follows

5.2.5
Guard period for narrowband retuning

For a LC/CE UE, a guard period is created for Tx-to-Tx frequency retuning between two consecutive subframes with PUCCH transmission or PUSCH transmission

 by the LC/CE UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe.

-





3 Conclusions

This contribution considered UL retuning for PUCCH or PUSCH and suggests associated specification text updates for TS 36.211. 
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