Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #94bis	R1-1811616
Chengdu, People's Republic of China, October 8th – 12th 2018

Agenda Item:	6.1.5.1.3
Source:	Ericsson
Title:	Maintenance issues for Physical layer SR for Rel-15 NB-IoT
Document for:	Discussion and Decision

1	Introduction
In RAN1#94, it is pointed out in [] that when 2 HARQ processes are configured and physical layer SR is sent with HARQ-ACK/NACK, it is not clear which HARQ process should the SR be multiplexed with. Therefore, in [1], it is proposed that 
“
When 2 HARQ processes are configured, SR on/off is transmitted on both NPUSCH format 2’s.

”
As no conclusions were made in RAN1#94, in this contribution, we further discuss this issue. 
[bookmark: _Ref178064866]2	Discussion
Recall that multiplexing physical layer SR with HARQ-ACK/NACK on NPUSCH format 2 only happened when there is DL traffic. In NB-IoT, as the DL and UL HARQ process cannot happen at the same time, the UE needs to finish all its ongoing DL HARQ processes before initializing the UL HARQ processes, and vice versa. 
As there is no way for the UE to report BSR during DL reception, the UE appends SR with HARQ-ACK/NACK on NPUSCH format 2 to inform the eNB that it needs UL resources. As the higher layer data can arrive at the UE buffer at any time, it can happen that during the reception of the second HARQ process that the UE noticed that it needs to request the UL resource. But at this moment, it may have already sent the HARQ-ACK/NACK of the first HARQ process. Therefore, if we require the UE to send SR on/off on both NPUSCH format 2, it may not be possible (notice that it is not certain the eNB has data later that requires to use both HARQ processes). Furthermore, there can also be cases that one of the DCI schedules the DL NPDSCH is missing. In this case, if the eNB would expect the UE to send SR on/off on both NPUSCH format 2 channels, there can be misalignment between the eNB and the UE. 
Currently, in TS36.213, it writes 
“
16.4.2	UE procedure for reporting ACK/NACK
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 

-	DL subframe for FDD,

-	 NB-IoT UL subframes following the end of n+12 subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, where



-	, where the value of is given by the higher layer parameter ack-NACK-NumRepetitions-Msg4 configured for the associated NPRACH resource for Msg4 NPDSCH transmission, and higher layer parameter ack-NACK-NumRepetitions otherwise, and the value of  is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]),
-	allocated subcarrier for ACK/NACK and value of k0 is determined by the ACK/NACK resource field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-1, and Table 16.4.2-2,

-	for FDD, .

-	for TDD, .
”.
The current spec allows the UE to send SR on/off on NPUSCH format 2 on any of the HARQ processes. This also allows the UE to send SR on/off on both HARQ processes. From the eNB perspective, if it detects the SR on request from any of the HARQ process, it knows the UE needs to send UL data. There is no need to detect SR on request on both HARQ processes. Therefore, it is proposed that 
[bookmark: _GoBack]Proposal: RAN1 concludes that when 2 HARQ process are configured and physical layer SR is sent with HARQ-ACK/NACK, the SR on/off can be transmitted on either NPUSCH format 2 channel or both. No RAN1 spec changes are needed. 
[bookmark: _In-sequence_SDU_delivery]References
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