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1	Introduction
In this contribution, we discuss the remaining issues on collision of physical SR without HARQ-ACK and NPDSCH under the Rel-15 maintenance agenda item for feNB-IoT.
2	Discussion
In RAN1#94, the following TP on collision of physical SR without HARQ-ACK and NPDSCH was agreed [1].
---------------------------------------------- Start of Text Proposal ------------------------------------------
16.5.3	UE procedure for transmitting SR 
If the UE is configured with higher layer parameter sr-without-HARQ-ACK-Config, the UE is configured with Narrowband Random access channel parameters (NPRACH configuration) for SR transmission by higher layers. 
The UE shall, if requested by higher layers for transmitting SR, start transmission of a narrowband random access preamble on the configured NB-IoT carrier at the next available NPRACH resource, unless the transmission would overlap with any subframe(s) of NPDSCH reception. The narrowband preamble is transmitted on the allocated subcarrier and a number of NPRACH repetitions for the associated NPRACH repetition level as indicated by higher layers. The narrowband preamble is transmitted with transmission power PNPRACH , as determined in subclause 16.3.2, commencing on the indicated NPRACH resource.
----------------------------------------------- End of Text Proposal ------------------------------------------
The conclusion on collision of physical SR without HARQ-ACK and a NPDCCH candidate was also made.
Conclusion:
· For an NB-IOT UE, in case an NPDCCH candidate partially or fully overlaps with an uplink SR transmission, the prioritization between the two is up to UE implementation.

According to the agreement, for a NB-IoT UE in half-duplex FDD operation, in case of fully or partially colliding between a physical SR without HARQ-ACK transmission and a NPDSCH reception with repetitions, the physical SR without HARQ-ACK transmission is dropped.

However, as pointed out in [2], there is a timeline issue to be considered when implementing the above agreement. When the NPDSCH grant is received very close to the start of the physical SR without HARQ-ACK, e.g., 2 subframes before the start of the physical SR without HARQ-ACK as shown in Figure 1, UE is ambiguous whether to transmit the physical SR without HARQ-ACK or continue to decode NPDCCH.

Generally, the low-cost NB-IoT UE cannot support simultaneous TX and RX. If UE prioritizes the transmission of physical SR without HARQ-ACK, then UE will not decode NPDCCH and thus may miss the NPDSCH transmission in subframe n+3. On the other hand, if UE continues to decode NPDCCH then UE cannot transmit physical SR without HARQ-ACK in subframe n. If the NPDCCH candidate does not schedule a NPDSCH for the UE, then UE will miss a transmission opportunity for physical SR. The worst case is that UE will lose all the transmission opportunities for physical SR. Although it may be okay since UE can still initiate a Random Access Procedure for requesting UL-SCH resources for transmission, it will unnecessarily increase UE power consumption and introduce a large delay for UL transmission. As a result, the benefits for supporting physical SR for NB-IoT will be significantly reduced. It is thus preferrable to clarify UE behaviour in such case. 


Figure 1: Example of non-causal processing imposed by current specification

According to discussion in RAN1#94bis, one option is to be based on RAN1#94 conclusion on collision of physical SR and NPDCCH candidate for solving this issue. However, the conclusion does not consider NPDCCH decoding time. At least for the example in Figure 1, physical SR without HARQ-ACK is not considered for colliding with the NPDCCH candidate since the two transmissions are not overlapped. A simple way is to extend the definition of NPDCCH candidate by including NPDCCH decoding time, which is the 4 subframes for the worst case. Therefore, we have the following proposal.

Proposal 1: For an NB-IoT UE, when the physical SR without HARQ-ACK is to be transmitted in subframe n, and an NPDCCH candidate ends no earlier than subframe n-4, the prioritization between the two is up to UE implementation

Note the above can also be applied to UL SPS transmission for BSR. Therefore, we propose

Proposal 2: For an NB-IoT UE, when UL SPS for BSR is to be transmitted in subframe n, and an NPDCCH candidate ends no earlier than subframe n-4, the prioritization between the two is up to UE implementation
3	Summary
In this contribution, we discuss the remaining issues for collision of physical SR without HARQ-ACK and NPDSCH/NPDCH, and the collision of UL SPS for BSR and NPDSCH/NPDCCH. We prefer to capture the following to Chairman’s note.

Proposal 1: For an NB-IoT UE, when the physical SR without HARQ-ACK is to be transmitted in subframe n, and an NPDCCH candidate ends no earlier than subframe n-4, the prioritization between the two is up to UE implementation
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Proposal 2: For an NB-IoT UE, when UL SPS for BSR is to be transmitted in subframe n, and an NPDCCH candidate ends no earlier than subframe n-4, the prioritization between the two is up to UE implementation
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