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Introduction
The issue of UL HARQ RTT timer length [1][2][3] was submitted in the last RAN2#123bis meeting.
R2-2309778	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	CR	Rel-16	36.321	16.8.0	1571	-	F	NB_IOTenh3-Core
R2-2309779	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	CR	Rel-17	36.321	17.6.0	1572	-	A	NB_IOTenh3-Core
R2-2309780	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	discussion
Observation 1:  For NB-IoT, the UL HARQ RTT timer length contains the last subframe of PUSCH TX.
Proposal 1: For NB-IoT, correct the UL HARQ RTT timer length when multiple TBs are scheduled to 2 subframes + deltaPDCCH.

DISCUSSION:
· ZTE thinks this was decided by RAN1. Would be OK to remove “+1 subframe” from deltaPDCCH calculation.
· Nokia thinks both proposals are NBC. Nokia is concerned that different UEs may implement differently if we introduce the change.
· QCM thinks that even if there is a misalignment between the UE and NW is not a problem. QCM think the CR is correct, but not sure whether this is essential. 
· Ericsson thinks that without this change the UE will monitor PDCCH a bit earlier. If we change this, then eNB may be send PDCCH earlier while the UE is not listening. 
· QCM thinks the issue is with end time, not starting time.
· QCM indicates this will lead to some misalignment between RAN1 assumption and RAN2 specifications. 
· Ericsson has concerns with the change.

· Chair summary: Companies tend to agree that the behaviour from the CR was the original intention. On the other hand, this is somewhat NBC change and nothing seems broken even with the current specifications. There are also concerns this will lead to misalignment between the UE and the NW.
· Not agreed, can be revisited in the next meeting if the correction turns out not to cause misalignment issue.
	
Since companies had concerns that this change will lead to misalignment between the UE and the NW, the proponent would like to clarify the consequence of this change.
2 Discussion
According to figure C-2 in 36.321 16.8.0, the UL HARQ RTT timer length contains the last subframe of PUSCH TX.


Take another example of the UL HARQ RTT timer for NB-IoT when single TB is scheduled, the UL HARQ RTT timer length is set to 4 subframes + deltaPDCCH, where the interval between the subframe following the last subframe of the PUSCH transmission and RTT offset is 3 subframes. The difference between 4 subframes and 3 subframes is the last subframe of PUSCH TX.
36.321 16.8.0 7.7  HARQ RTT Timers
	For NB-IoT, when single TB is scheduled by PDCCH the UL HARQ RTT timer length is set to 4+deltaPDCCH subframes, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 3 subframes to the first subframe of the next PDCCH occasion.



Observation 1:  For NB-IoT, the UL HARQ RTT timer length contains the last subframe of PUSCH TX.
However, for the UL HARQ RTT timer for NB-IoT when multiple TBs are scheduled, which was introduced in Rel-16, the timer length does not contain the last subframe of PUSCH TX. The UL HARQ RTT timer length is set to 1 subframe plus RTToffset + deltaPDCCH, where the interval between the subframe following the last subframe of the PUSCH transmission and RTT offset is 1 subframe.
36.321 16.8.0 7.7  HARQ RTT Timers
	For NB-IoT, when multiple TBs are scheduled by PDCCH the UL HARQ RTT timer length is set to 1+deltaPDCCH subframes, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 1 subframe to the first subframe of the next PDCCH occasion.



Clearly, if the last subframe of PUSCH TX is counted for the UL HARQ RTT timer when multiple TBs are scheduled, the timer length should be 2 subframes + deltaPDCCH.
 Proposal 1: For NB-IoT, correct the UL HARQ RTT timer length when multiple TBs are scheduled to 2 subframes + deltaPDCCH.
Consequence 
Regarding the consequence of this CR, there could be serveral combinations regarding the possible wrong implementation on the UE side and/or network side. Wrong implementation means the UL HARQ RTT timer somehow counts one subframe less, which is the issue that this CR is trying to address. A shorter UL HARQ RTT timer can result in a missing PDCCH, and further lead to a misalignment issue between the UE and network.
	Case No.
	UE side
	Network side
	Existing Issue
	If apply CR in:
	Result after applying CR

	1
	Wrong 
	Correct
	misalignment
	UE
	No misalignment 

	2
	Correct
	Wrong
	misalignment
	Nework
	No misalignment 

	3
	Wrong
	Wrong
	No misalignment
	UE
	Misalignment

	4
	Wrong
	Wrong
	No misalignment
	Nework
	Misalignment

	5
	Wrong
	Wrong
	No misalignment
	UE and Nework
	No misalignment



These combinations can be categorized into three parts:
Part 1: Case 1 and Case 2. There is a wrong implementation on the UE or network side, and there is a misalignment issue existing. After applying the CR, the misalignment issue can be fixed.
Part 2: Case 3 and Case 4. Both the UE and network sides have the wrong implementation. Hence, the misalingment issue happens to be addressed. After applying CR to the UE or network, the UL HARQ RTT timer on the UE or network would be extended by one additional subframe, which can result in a misalignment issue between the UE and network.
Part 3: Case 5. Both the UE and network sides have the wrong implementation. Hence, the misalingment issue happens to be addressed. If applying CR to both UE and network, the UL HARQ timer lengths of UE and network are equal, and a misalignment issue does not exist.
We can see that Part 1 can benefit from the CR, but Part 2 will suffer. But considering the possibility that both UE and network having the wrong implementation should be rarer, the positive impacts outweigh the negative impacts.
Observation 2: The positive impacts of addressing the UL HARQ RTT timer length issue outweigh the negative impacts.
3 Conclusions
Observation 1:  For NB-IoT, the UL HARQ RTT timer length contains the last subframe of PUSCH TX.
Proposal 1: For NB-IoT, correct the UL HARQ RTT timer length when multiple TBs are scheduled to 2 subframes + deltaPDCCH.
Observation 2: The positive impacts of addressing the UL HARQ RTT timer length issue outweigh the negative impacts.
4 References
1. [bookmark: _Ref7643634][bookmark: _Ref7104523][bookmark: _Ref4159051]R2-2309778	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	CR	Rel-16	36.321	16.8.0	1571	-	F	NB_IOTenh3-Core
1. R2-2309779	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	CR	Rel-17	36.321	17.6.0	1572	-	A	NB_IOTenh3-Core
1. R2-2309780	Correction on the UL HARQ RTT timer length	MediaTek Inc., Apple	discussion
image1.wmf
 

3

 

UL HARQ RTT Timer

 

n

 

Last subframe of

 

PUSCH TX

 

Potential 1

st

 

subframe

 

of PDCCH occasion

 

…

 

deltaPDCCH

 


oleObject1.bin

[image: image4.png]





3







UL HARQ RTT Timer







n







Last subframe of



PUSCH TX







Potential 1st subframe



of PDCCH occasion







…







deltaPDCCH











[image: image1][image: image2.png]



[image: image3.png]




