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1. Introduction
 Rel-13 eMTC CR package for RAN1 specs was approved during RAN#71. This contribution presents required corrections for TS 36.212.
2. Discussion
To support frequency hopping operation with single local oscillator, RAN1 agreed on a guard period with maximum duration of 2 symbols for both UL-UL and DL-DL retuning. Specifically for UL-UL retuning, which SC-FDMA symbols belong to the guard period, depends on which physical channel(s) compose the transmission in the 2 consecutives subframes between retuning time. The possible cases are the following:   
· 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

Section 5.2.5 of [2] specifies the guard period for each of the above cases. In addition, a separate RAN1 agreement says: 
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This means that for CE mode A, in a PUSCH subframe that includes SC-FDMA symbols which are affected by guard period, UCI mapping in PUSCH has to take this into account. 

HARQ-ACK feedback in PUSCH

when DL data is sent in a same subframe as UL grant, UE is expected to send the HARQ-ACK feedback and PUSCH data in the same subframe (for FDD) as fixed timing of n+4 also applies for BL/CE UE. 
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Figure 1 - example for scheduling leading to HARQ-ACK multiplexing in PUSCH
This is described in Figure 1. In this case, the mapping of HARQ-ACK coded bits inside PUSCH is defined in [1] to puncture PUSCH with a fixed mapping around DMRS symbols as described by table 5.2.2.8-2: 

Table 5.2.2.8-2: Column set for Insertion of HARQ-ACK information.

	CP configuration
	Column Set

	Normal
	{2, 3, 8, 9}

	Extended
	{1, 2, 6, 7}


The issue with this fixed column mapping with regard to a BL/CE UE is noticeable when UE configured in CE mode A and the PUSCH subframe is affected by retuning gap. For example, in case 3 it is specified that UE behaviour is guard period includes 1 or 2 symbols of the PUSCH subframe (depends whether shortened PUCCH in the previous subframe). This means that for example with normal CP, columns {2,3,8,9} will not anymore surround DMRS, after DMRS symbols are inserted.  Same goes for extended CP. 
We note that this issue is regardless of whether repetitions are needed for PUSCH as activation of PUSCH frequency hopping is a cell-specific behaviour. 
Observation 1: with current text, HARQ-ACK mapping in PUSCH will not necessarily be mapped around DMRS symbols
Another issue is related to the number of coded modulation symbols 
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 which is calculated based on 
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Described in section 5.2.2.6 of  [1] and where 
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takes into account if there is any SRS transmission in the PUSCH subframe (that is rate-matched). In a similar manner, we believe that 
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should take into account also symbols that are rate-matched due to guard period. 
Observation 2: with current text, number of coded modulation symbols for HARQ-ACK in PUSCH does not take into account SC-FDMA symbols that are rate-matched because of retuning guard period
CQI in PUSCH
Similar to what we described above, the number of coded modulation symbols when CQI is transmitted in PUSCH 
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is based on 
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Where
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 takes into account currently only possible SRS symbols which are rate-matched. We believe that 
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should take into account also symbols that are rate-matched due to guard period. 

Observation 3: with current text, number of coded modulation symbols for CQI in PUSCH does not take into account SC-FDMA symbols that are rate-matched because of retuning guard period
Conclusion
One option to solve these issues is to modify the text in 36.212. 

Another approach, which is our preferred one, is to change UE behaviour in CE mode A from rate-matching to puncturing in 36.211and in a companion contribution [3] we propose such text. This can also solve some implementation issues that can be discussed during RAN1#84bis. 
Proposal: Agree to change CE mode A behaviour during retuning guard period to:

· the guard period is created by puncturing the affected SC-FDMA symbol(s) of PUSCH. 
Otherwise, correct the matching text in 36.212
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RAN1#84 agreement:


For CE Mode B, the guard period is created by puncturing the affected SC-FDMA symbol(s) of PUSCH.


For CE Mode A, the guard period is created by rate matching PUSCH around the affected SC-FDMA symbol(s).
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