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1 Introduction
In Rel-13 NB-IoT, uplink transmission gap was introduced for long uplink transmissions. This is complicated by the postponement of NPUSCH transmission. Specifically, the postponement procedure needs further clarification since some sequence generation depend on symbol/slot counter. 
In this contribution, we discuss the related issues and propose to clarify this issue in RAN1.
2 Discussion
In RAN1 NB-IoT AH 2 , it was agreed to introduce uplink transmission gap for very long uplink transmissions. 

· Introduce uplink transmission gaps for long uplink (i.e. NB-PUSCH/NB-PRACH) transmissions. 

· During uplink transmission gaps, the UE may switch to the DL and performs time/frequency synchronization

· Uplink transmission gap is defined by a period X and a gap length Y.  

· A minimum period Xmin is defined in the specifications

· FFS whether other periods X > Xmin are defined

· Y > 0

· All uplink transmissions of duration greater than or equal to X msec applies transmission gap with gap length Y and periodicity X until the uplink transmission completes

· The values of the period X and gap length Y are defined in the specifications

The exact gap position depends on the transmission status of the uplink chanel (NPUSCH / NPRACH). In certain scenario , the transmission of NPUSCH will be delay due to potential collision with NPRACH. In this case, it was agreed in RAN1 that 

· When PRACH resource and PUSCH collide, PUSCH is postponed

However, the postponement procedure needs further clarification since some sequence generation depend on symbol/slot counter. 
Firstly, for the single-tone SC-FDMA generation , the phase rotation 
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where 
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 is a symbol counter that is reset at the start of a transmission and incremented for each symbol during the transmission.

The current spec is not clear if the counter is affected by the postponement. One interpretation is the counter keeps increase during the gap, the other interpretation is it stops during the gap. To prevent further misunderstanding, it is proposed that this counter increment shall stop during the NPUSCH postponement and continue after the postponement.

Proposal 1: RAN1 clarifies that for single-tone SC-FDMA generation, the counter 
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’s increment for phase rotation shall stop during the NPUSCH postponement and continue after the postponement.
The second issue is whether the postponement will affect the reference signal generation. Currently, the UL reference signal generation for NPUSCH format 2 depends on the transmission slot number 
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.Also , when group hopping is enabled, the sequence group generation for both NPUSCH format 1 and format 2 also depends on  transmission slot number 
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. Since the slot counter is defined within a radio frame, it is proposed that the postponement shall affect the actual 
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 used for reference signal generation.
Proposal 2:  RAN1 clarifies that for NPUSCH reference signal generation and sequence group generation, the corresponding 
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 in the equation should be the actual 
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 after NPUSCH postponement.
3 Conclusions
In this contribution, we have discussed  NPUSCH postponement related issues  for NB-IoT. We make the following proposals:
Proposal 1: RAN1 clarifies that for single-tone SC-FDMA generation, the counter 
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’s increment for phase rotation shall stop during the NPUSCH postponement and continue after the postponement.
Proposal 2: RAN1 clarifies that for NPUSCH reference signal generation and sequence group generation, the corresponding 
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 in the equation should be the actual 
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 after NPUSCH postponement.
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