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At RAN1 NB-IoT Ad-Hoc in Sophia Antipolis, the following agreements and working assumption on NPUSCH were reached.
· Maximum TBS size for NB-PUSCH is 1000 bits
· Repetition
· The repetition pattern within the allocated resources is realized by using Cyclic repetition
· In each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times
· Z = Min(4, repetition) for multi-tone transmission
· Z = 1 for single-tone transmission
· Different scrambling is used in each cycle
· NOTE: RV cycling is feasible under this repetition
· Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH
· TBS/MCS
· For multi-tone and single-tone,
· RV0 or RV2 is separately indicated by 1 bit DCI. RV2 is supported in all ITBS
· Starting point is to reuse TBS/MCS table for DL
· ITBS is 4 bits indication in DCI
· NPRB is 3 bits indication in DCI. NPRB indicates the number of resource unit   
· For multi-tone, support ITBS equals 0 to at least 10
· For single-tone, support ITBS equals 0 to 10
· For single-tone cases,
· Pi/2 BPSK is used for the lowest one ITBS entry or lowest two ITBS entries. Pi/4 QPSK is used in the other ITBS entries
Following the RAN1 NB-IoT Ad-Hoc meeting, the following are further agreed through email discussions “[NB-IoT2-04] SRS collision” and “[NB-IoT2-05] TBS/MCS table design for NB-PUSCH”.
Regarding MCS/TBS tables, RV cycling and repetition procedure, 
· TBS/MCS table is based on R1-162056 (see [1]) without any modification. It means ITBS=0 and 2 for BPSK and ITBS = 1 and 3 and rest for QPSK.
· RV cycling / repetition procedure update 
· The repetition pattern within the allocated resources is realized by using cyclic repetition 
· Different scrambling is used in each cycle 
· In each cycle of one RV, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times 
· Z = Min(4, repetition/2) for multi-tone transmission 
· Z = 1 for single-tone transmission
· After one cycle of one RV, the other RV is used. The first RV is indicated by DCI.

Regarding SRS collision avoidance,
· A UE can assume that NB-IoT downlink subframe#0 is aligned with LTE subframe#0 for in-band deployment.
· 4 bits srs-SubframeConfig in Table 5.5.3.3-1 of TS36.211 can be broadcasted as the NB-IoT configuration field regarding the avoidance of LTE SRS in time domain.
· If srs-SubframeConfig is broadcasted, the NB-IoT symbols that collide with LTE SRS positions are assumed not to be used by NB-IoT UE by default:
· For multi-tone transmission with repetition, puncturing is used to transmit NB-PUSCH.
· FFS: For single tone transmission and multi-tone transmission w/o repetition:
· Alt.1 Rate-matching is used to transmit NB-PUSCH.
· Alt.2: Puncturing is used to transmit NB-PUSCH. 
· If srs-SubframeConfig is broadcasted, information can be included in higher layer UE-specific signaling to inform UE to use all NB-IoT symbols for NB-PUSCH transmission. The detailed signaling design is up to RAN2.

The remaining open issue from RAN1 perspectives is to down select among the two alternatives of SRS avoidance for single-tone NPUSCH transmission.

In this contribution, we discuss this remaining open issue.
SRS avoidance for NPUSCH transmissions
The alternative based on rate-matching is to adjust the coding rate according to the number of SRS symbols that need to be avoided. However, when repetitions are used for NPUSCH, different repetitions might have different numbers of SRS symbols that need to be avoided. On example of 15 kHz single-tone transmission is illustrated in Figure 1. As shown, one repetition of NPUSCH requires 2 resource units (i.e. 16 ms) and the SRS is configured for 10 ms periodicity. According to the example, the first NPUSCH transmission collides with one SRS symbol, but the second NPUSCH transmission collides with two SRS symbols.
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[bookmark: _Ref447551621]Figure 1: An example of collision between SRS and NPUSCH (single-tone, 15 kHz).

Thus, additional agreements might be needed for handling such situation. For example, rate-matching might be done according to the repetition that has the most number of SRS collisions. However, this will leave some NPUSCH symbols unused in certain repetitions, and thus the location of the unused symbols needs to be specified.

[bookmark: _GoBack]In our view, it is more straightforward to go with the puncturing approach, as a collision with SRS simply results in puncturing the NPUSCH symbols. As such, there is no dependency on SRS collision in other repetitions.

Proposal 1:  For single tone transmission and multi-tone transmission w/o repetition, puncturing is used to transmit NB-PUSCH to avoid collision with SRS.

Conclusions
In this contribution, we have discussed an open issues regarding NPUSCH. We make the following proposal.

Proposal 1:  For single tone transmission and multi-tone transmission w/o repetition, puncturing is used to transmit NB-PUSCH to avoid collision with SRS.
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