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1	Introduction
In this contribution, we identify and discuss the issues on the Rel-15 maintenance agenda item for physical SR for NB-IoT.
2	Key issues and proposals
2.1	Timeline issue for collision with NPDSCH 
In last RAN1 meeting, the TP for collision handling between physical SR without HARQ-ACK and NPDSCH was agreed and described below. Therefore, for a NB-IoT UE in half-duplex FDD operation, in case of collision between a physical SR without HARQ-ACK transmission and a NPDSCH reception with repetitions, the physical SR without HARQ-ACK transmission is dropped.

RAN1#94 Agreement:
---------------------------------------------- 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 ------------------------------------------

However, there is a timeline issue if the NPDSCH grant is received very close to the start of the physical SR without HARQ-ACK transmission. As one example, consider the following case:
· The UE is scheduled to transmit the physical SR without HARQ-ACK in subframe n
· The UE receives NPDCCH with a DL grant in subframe n-2


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

In this case, before SR transmission, i.e., in subframe n-2, MAC cannot know there will be a NPDSCH reception collision with the physical SR transmission. Therefore, the UE will start the returning to UL in the beginning of subframe n-1. Then after decoding the NPDCCH, the UE knows there is a NPDSCH transmission starting from subframe n+3, and based on the rule above for collision handling, the UE shall drop the remaining physical SR transmission. Meeting the condition would require instantaneous decoding of NPDCCH, parsing of the DCI, reprogramming of PLL for UL/DL switching, etc. All these processes may take in the order of several ms. In NB-IoT, the minimum time interval between NPDCCH and NPDSCH is 4 subframes and therefore it seems feasible to implement the current specification to meet the condition above. 
However, meeting the condition above would require supporting parallel UL and DL processing, i.e. in subframe n-1 to n+1 in the above example. This may be difficult for some NB-IoT UEs. Therefore, the most appropriate solution is to apply the above condition only if the separation between the DCI scheduling NPDSCH and the physical SR transmission is greater than 4 subframes. In such case, before scheduling the physical SR transmission, MAC has sufficient information about the dynamically scheduled NPDSCH and knows whether the physical SR transmission collides with the NPDSCH reception. An example is shown in Figure 2 below. It is noted that the similar proposal has been adopted in eMTC for collision handling between PUCCH format 2 and PDSCH [2].


Figure 2: Revised timeline for collision handling between physical SR and NPDSCH

Proposal 1:  For collision between physical SR without HARQ-ACK and NPDSCH:
· If the physical SR without HARQ-ACK is to be transmitted in subframe n, and the NPDCCH scheduling the NPDSCH ends in subframe n-k, with k>4, the current condition applies.
· Otherwise, the UE behaviour is not defined.

The following Text proposal to TS 36.213 is proposed

[bookmark: _Hlk521010234]---------------------------------------------------------------- Text Start ------------------------------------------------------------------
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 NB-IoT carrier configured in sr-NPRACH-Resource at the next available NPRACH resource, unless the transmission would overlap with any subframe(s) of NPDSCH reception. If a narrowband random access preamble transmission collides partially or fully with a NPDSCH transmission, where the narrowband random access preamble is transmitted starting in subframe n, and the NPDCCH scheduling the NPDSCH ends in subframe n-k with k>4, the narrowband random access preamble transmission is dropped. 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 random access preamble is transmitted with transmission power as determined in subclause 16.2.1.2, commencing on the indicated NPRACH resource.
---------------------------------------------------------------- Text End -------------------------------------------------------------------
2.2	Collision handling with NPUSCH format 1
As specified in section 5.4.4 of TS 36.321, before SR transmission, MAC will check if no UL-SCH resources are available for a transmission in this TTI. This implies that NPUSCH has higher priority than physical SR. Therefore, if a NPUSCH transmission happens after the start of a physical SR transmission due to NPUSCH grant received very close to the start of the physical SR, the physical SR transmission will be dropped in the colliding subframes. However, it is not clear whether all the remaining physical SR transmission are dropped when the NPUSCH transmission is completed.   



Figure 3: Example of physical SR transmission colliding with NPUSCH format 1

Proposal 2:  In case of collision between a physical SR without HARQ-ACK and NPUSCH format 1, all the remaining transmission of the physical SR without HARQ-ACK are dropped. 

The following Text proposal to TS 36.213 is proposed

---------------------------------------------------------------- Text Start ------------------------------------------------------------------
[bookmark: _Hlk525723269]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. 
[bookmark: _GoBack]The UE shall, if requested by higher layers for transmitting SR, start transmission of a narrowband random access preamble on the NB-IoT carrier configured in sr-NPRACH-Resource at the next available NPRACH resource, unless the transmission would overlap with any subframe(s) of NPDSCH reception. In case of a narrowband random access preamble transmission collides with a NPUSCH format 1 transmission in a subframe n, the narrowband random access preamble transmission is dropped from subframe n. 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 random access preamble is transmitted with transmission power as determined in subclause 16.2.1.2, commencing on the indicated NPRACH resource.
[bookmark: _In-sequence_SDU_delivery]---------------------------------------------------------------- Text End -------------------------------------------------------------------
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