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Introduction
[bookmark: OLE_LINK84]This document is for the following offline discussion.
R2-1915314	Multiple TBs scheduling in NB-IoT	Huawei, HiSilicon	discussion	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core
[bookmark: _Hlk25259751]Proposal 1:	The working assumptions on the timer length of HARQ RTT timer and UL HARQ RTT timer for non-interleaved transmission are confirmed.
Proposal 2:	For NB-IoT, for interleaved transmission:
a) Timer length of HARQ RTT timer is set to k+N+1+delta.
b) Timer length of UL HARQ RTT timer is set to 1+delta.
- Ericsson wonders whether it is assumed that HARQ ACK is bundled. Huawei explains that this is for both cases. QC notes that for the unbundled case, the timers can not be the same considering that ACKs can not be provided at the same time.

[CB Offline #303] To check whether the timer length would be same for both UL and DL for bundled and unbundled cases (Huawei). The outcome can be provided in R2-1916359.

R2-1915395	Scheduling enhancements for LTE-MTC and NB-IoT	Ericsson	discussion	NB_IOTenh3-Core, LTE_eMTC5-Core
Proposal 1	To support scheduling of up to 8 TBs with a single DCI, HARQ RTT timer is 7 + l*N for LTE-M.
· Huawei wonders whether HARQ bundling has been considered. Ericsson thinks this should be OK for the unbundled case, but it would be good to check the bundled case.
This can be checked as part of CB Offline #303


Discussion
[bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK265][bookmark: OLE_LINK266][bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK238][bookmark: OLE_LINK239][bookmark: OLE_LINK322][bookmark: OLE_LINK323][bookmark: OLE_LINK325][bookmark: OLE_LINK326][bookmark: OLE_LINK327][bookmark: OLE_LINK328][bookmark: OLE_LINK329][bookmark: OLE_LINK330][bookmark: OLE_LINK331][bookmark: OLE_LINK24][bookmark: OLE_LINK27][bookmark: _GoBack]NB-IoT
NB-IoT uplink interleaved transmission:
For uplink transmission, there is no HARQ feedback. Thus HARQ bundling has no impact on the timer length for UL HARQ RTT timer. The timer length should be same as non-interleaved transmission.
Proposal 1: [bookmark: _Ref25345033]For NB-IoT, for interleaved transmission, timer length of UL HARQ RTT timer is set to 1+delta.

NB-IoT downlink interleaved transmission:
For downlink case (HARQ RTT Timer), according to the principles in TS 36.213 for two HARQ processes, the earliest PDCCH for retransmission is shown as Figure 1.
	If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3] for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;



Note: Type B half-duplex guard period is 1 ms.

[image: ]	Comment by Huawei: A mistake in the figure, for unbundled case, the earliest PDCCH for both TB #1 and #2 is subframe n+k+2*N+2

Figure 1. Earliest PDCCH for retransmission for interleaved transmission

As shown in the figure, without bundled HARQ, the timer length for HARQ RTT timer should be the same as non-interleaved transmission case. With bundled HARQ, the 2*N in the length of HARQ RTT timer needs to be revised to N and the earliest PDCCH for retransmission scheduling should be 3ms after the last subframe of HARQ feedback, same as single HARQ process case.
Proposal 2: For NB-IoT, for interleaved transmission:
· With bundled HARQ, timer length of HARQ RTT timer is set to k+2*N+1+delta.
· Without bundled HARQ, timer length of HARQ RTT timer is set to k+N+3+delta
There were offline questions about the guard period in Proposal 2, i.e. 1ms in unbundled case while 3ms in bundled case.
For 2 HARQ processes, the RAN1 requirement on the guard period (between the HARQ feedback and the earliest NPDCCH for retransmission scheduling) is 3ms for EACH HARQ PROCESS. 
In for both interleaved transmission and non-interleaved transmission, without bundled HARQ, in above figure the guard period is 1ms. But actually the guard period for the first TB is still 3ms as the transmission of the HARQ feedback for the second TB ‘eat’ 2ms.

eMTC
There is proposal to set HARQ RTT timer to 7 + l*N. With bundled HARQ, there will be only one HARQ feedback transmission. Thus for bundled HARQ, the HARQ RTT timer should be 7 + l*N.
Proposal 3: For eMTC:
· With bundled HARQ, timer length of HARQ RTT timer is set to 7+ N.
· Without bundled HARQ, timer length of HARQ RTT timer is set to 7+I*N

Conclusion
Based on this document we have the following proposals:
Proposal 1: For NB-IoT, for interleaved transmission, timer length of UL HARQ RTT timer is set to 1+delta.
Proposal 2: For NB-IoT, for interleaved transmission:
· With bundled HARQ, timer length of HARQ RTT timer is set to k+2*N+1+delta.
· Without bundled HARQ, timer length of HARQ RTT timer is set to k+N+3+delta
Proposal 3: For eMTC:
· With bundled HARQ, timer length of HARQ RTT timer is set to 7+ N.
· Without bundled HARQ, timer length of HARQ RTT timer is set to 7+I*N
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