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Introduction

In RAN2 #120 meeting, RAN2 made the following agreement regarding HARQ enhancement:

Agreements:

For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes.

RAN2 understands that something needs to be added to consider the processing time also for inactivity timer of HARQ mode B. Continue the discussion on the details in the next meeting

LCP：

Agreements:

1.
For eMTC, the following LCH to HARQ process mapping rules are supported: 


1) LCH is mapped only to a HARQ process configured with HARQ mode A;


2) LCH is mapped only to a HARQ process configured with HARQ mode B;


3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).


4) If UL HARQ mode is not configured, LCH mapping rules are not supported (legacy behaviour)

2.
For eMTC, introduce allowedHARQ-mode for each logical channel, e.g. included in LogicalChannelConfig IE.

RAN2 discuss how to address the issue of HARQ processes for the multiple TBs scheduled by the same PDCCH.

Continue in the next meeting
UE capability

Agreements:

An optional UE capability is introduced to indicate whether the UE supports disabling HARQ feedback for downlink transmission.

An optional UE capability is introduced to indicate whether the UE supports HARQ Mode B and, for eMTC, the corresponding LCP restrictions for uplink transmission

There are two TBD issues needed to be continued in this meeting.
In this contribution, we will address the two issues.
Discussion
DRX

In RAN2 #119bis, RAN2 made the following agreements:
	For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception

For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission


However, in RAN1 #110bis, RAN1 agree that:

	Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.


Thus, RAN2 agreed the following for DL:

	1.For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes.


However, for uplink, RAN2 has no agreement made but with the following TBD:
RAN2 understands that something needs to be added to consider the processing time also for inactivity timer of HARQ mode B. Continue the discussion on the details in the next meeting

For uplink, according to the current RAN1 specification, NB-IOT UE will not start monitoring NPDCCH until the end of NPUSCH transmission+Kmac+3 :
	TS36.213:

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 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3;
else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and 
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-
if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3. 

otherwise,

-
If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe [image: image2.png]


with transport block size
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would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n'+1 to subframe n+Kmac+3. 




In our understanding, for HARQ mode B, to support blind scheduling, the correct behavior is that the UE still needs to monitor PDCCH from the end of NPUSCH transmisson. We suggest to send LS to RAN1 to clarify if this understanding is correct and if so, ask RAN1 to correct the specification accordingly.

Send LS to RAN1 to clarify whether the behavior of NPDCCH monitoring need to be changed to support HARQ mode B, and if so, asks RAN1 to change it accordingly.
Multiple TBs scheduled by the same PDCCH

eMTC and NB-IoT support multiple TBs scheduling, where a single PDCCH can schedule multiple TBs, each of which will be assigned a different HARQ process number. For DL Multiple TB scheduling, the DRX HARQ RTT timer length is determined by the number of TBs and the number of HARQ feedback repetitions:

	TS36.321:
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N + RTToffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.

For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + M * N + RTToffset, where N is the used PUCCH repetition factor and M is the number of TB bundles as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for M * N.


RAN2 has agreed that for eMTC/NB-IOT, enabling/disabling HARQ feedback can be configured per DL HARQ process. As a result the HARQ feedback configuration for the different HARQ processes of multiple TBs can be different. It means that the required HARQ RTT timer length would be only X*N, where X is the number of HARQ processes among the HARQ processes for multi-TBs configured with HARQ feedback enabled, instead of the total number of HARQ processes. Then it will delay the start of DRX HARQ retransmission timer, and as a result, increase the packet delay. And some company indicates that it will also reduce data rate.
In our view, the issue of unnecessarily longer HARQ RTT timer length can be mitigated by proper network scheduling of multiple TBs, e.g. network doesn’t schedule HARQ processes with different HARQ feedback configuration. Besides, for NB-IOT, the maximum number of DL HARQ processes is 2. The issue is negligible. For eMTC, although the maximum number of DL HARQ processes is 14, network can choose to schedule less HARQ processes. Last but not least, delay is not an serious issue for eMTC and NB-IOT UEs. Regarding the data rate, we don’t think it has much impact to data rate, given that it only delays the retransmissions. New transmission can always happen.  
.
From RAN2 point of view, there is no need to enhance for Multiple TBs scheduling, unless RAN1 requests to do so.
Conclusions  

Send LS to RAN1 to clarify whether the behavior of NPDCCH monitoring need to be changed to support HARQ mode B, and if so, asks RAN1 to change it accordingly.
From RAN2 point of view, there is no need to enhance for Multiple TBs scheduling, unless RAN1 requests to do so.
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