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1	Introduction
In this contribution we deal with the three following issues:
· The introduction of UE-eNB RTT in RA formulas, for example in 5.1.4, uses “UE-eNB RTT subframes“ but UE-eNB RTT is not defined in subframes – this need some clarification either in definition or every time when UE-eNB RTT is used. 
· Further the start of drx-RetransmissionTimer in current specification is incorrect. 
· After sending an SR in NTN, there is a potential for energy saving implemented in NR NT but not in IoT NTN.

[bookmark: _Ref178064866]2	Discussion
2.1	UE-eNB RTT
The current MAC spec uses UE-eNB RTT in thirteen places. 

-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus 3 + UE-eNB RTT subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level;
…
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus X + UE-eNB RTT subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level, where value X is determined from Table 5.1.4-1 based on the used preamble format and the number of NPRACH repetitions;
…
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe corresponding to the last subframe of a PUSCH transmission corresponding to the largest TBS indicated by the UL grant plus UE-eNB RTT subframes.
…
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding PUSCH transmission plus UE-eNB RTT subframes.
…
-	the MAC entity shall start pur-ResponseWindowTimer at the subframe that contains the end of the corresponding PUSCH transmission plus 4 + UE-eNB RTT subframes.
…
For BL UEs and UEs in enhanced coverage, when single TB is scheduled by PDCCH the HARQ RTT Timer corresponds to 7 + N + RTToffset, where N is the used PUCCH repetition factor, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted. In case of TDD, HARQ RTT Timer corresponds to 3 + k + N + RTToffset, where k is the interval between the last repetition of downlink transmission and the first repetition of the transmission of associated HARQ feedback, and N is the used PUCCH repetition factor, where only valid UL subframes are counted as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
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 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 NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N + RTToffset +deltaPDCCH subframes, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the associated HARQ feedback transmission plus 3 subframes to the first subframe of the next PDCCH occasion.
For NB-IoT, when multiple TBs are scheduled by PDCCH for the non-interleaved case or for the interleaved case when HARQ-ACK bundling is not configured, the HARQ RTT Timer is set to k+2*N+1 + RTToffset +deltaPDCCH subframes where k is the interval between the last subframe of the downlink transmission and the first subframe of the first HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the last HARQ feedback transmission plus 1 subframe to the first subframe of the next PDCCH occasion.
…
For NB-IoT, when single TB is scheduled by PDCCH the UL HARQ RTT timer length is set to 4 + RTToffset +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.
For NB-IoT, when multiple TBs are scheduled by PDCCH the UL HARQ RTT timer length is set to 1 + RTToffset +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.
…
NOTE:	RTToffset = 0 in terrestrial networks and RTToffset = UE-eNB RTT in Non-terrestrial networks.

The UE-eNB RTT can however be considered to be a time continuous parameter in the UE. The actual UE-eNB resolution is up to the UE implementation and may depend on how often the UE does adjustment of its TA or the possible steps of adjustment of TA or on the requirements on the maximum step of the TA and requirements on received timing deviations at the NTN payload or at the eNB. 
The current MAC spec kind of implicitly indicate that the UE-eNB RTT would be defined and measured in integer number of subframes, which is wrong. 
We have illustrated all cases of UE-eNB RTT usage below.
For RAR:
[image: ]

For contention resolution
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For PUR:
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For UL DRX timers:
[image: ]
Note that we illustrate the UL HARQ RTT Timer as two parts, the UL HARQ RTT Timer from legacy TN and the UE-eNB RTT. Further note that we have used a value of HARQ RTT Timer of 4 subframes and UL HARQ RTT Timer value of 2 subframes, and we illustrate the shift between the UL and DL subframe all in the “a” parameter. 

All cases above works just fine using the actual UE-eNB RTT without rounding or truncating it. 
For DL DRX timers
[image: ]
MAC specifies to start the HARQ RTT Timer based on the DL subframe where the DL transmission is received. Here we see a potential for confusion between the UEs and the eNBs opinion on when the drx-RetransmissionTimer will be running. In the example above it seems like it is possible to round the UE-eNB RTT up to closest subframe above – but that will not work if the NW configures a longer Koffset. The specified start of drx-RetransmissionTimer is independent of the Koffset value, which is clearly an error.
[bookmark: _Toc106366952][bookmark: _Toc106702292][bookmark: _Toc106702347][bookmark: _Toc106723910][bookmark: _Toc106723985][bookmark: _Toc108803279][bookmark: _Toc110265431][bookmark: _Toc110794401][bookmark: _Toc111017162]Existing specification of the start of drx-RetransmissionTimer is independent of Koffset which is clearly an error as a long Koffset will lead to the eNB and UE having completely different view of when the drx-RetransmissionTimer needs to be running. 

[bookmark: _Toc111017165]Define the start of the drx-RetransmissionTimer to take the effect of Koffset parameter into account. 

One option is to start drx-RetransmissionTimer based on the transmission of the ACK/NACK and the UL HARQ RTT Timer. 
[image: ]

[bookmark: _Toc111017163]Basing the start of drx-RetransmissionTimer on the UL transmission timing for ACK/NACK takes into account the effect of Koffset and align the UE and eNB view of when the drx-RetransmissionTimer is running. 

[bookmark: _Toc111017166]Clarify that in NTNs, the start of drx-RetransmissionTimer must be based on the UL timing for HARQ feedback transmission and the UL HARQ RTT Timer. 

In all cases the correct usage of the UE-eNB RTT in MAC is to use the actual UE-eNB RTT value expressed in subframes without rounding or truncation. 
[bookmark: _Toc111017164]The usage of the UE-eNB RTT value in MAC cannot be rounded or truncated in the formulas for correct start of timers. 

[bookmark: _Toc111017167]Clarify in the MAC spec that the UE-eNB RTT is expressed in subframes and not rounded or truncated toward an integer number of subframes. 

2.1	Active time after sending SRs 
In NR NTN the active time after sending an SR is defined as follows:

When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
…
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or
While in LTE:
When a DRX cycle is configured, the Active Time includes the time while:
…
-	a Scheduling Request is sent on PUCCH/SPUCCH and is pending (as described in clause 5.4.4); or

The same power saving can be made in IoT NTN.
[bookmark: _Toc111017168]Add to the SR active time “If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-eNB RTT”.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Existing specification of the start of drx-RetransmissionTimer is independent of Koffset which is clearly an error as a long Koffset will lead to the eNB and UE having completely different view of when the drx-RetransmissionTimer needs to be running.
Observation 2	Basing the start of drx-RetransmissionTimer on the UL transmission timing for ACK/NACK takes into account the effect of Koffset and align the UE and eNB view of when the drx-RetransmissionTimer is running.
Observation 3	The usage of the UE-eNB RTT value in MAC cannot be rounded or truncated in the formulas for correct start of timers.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Define the start of the drx-RetransmissionTimer to take the effect of Koffset parameter into account.
Proposal 2	Clarify that in NTNs, the start of drx-RetransmissionTimer must be based on the UL timing for HARQ feedback transmission and the UL HARQ RTT Timer.
Proposal 3	Clarify in the MAC spec that the UE-eNB RTT is expressed in subframes and not rounded or truncated toward an integer number of subframes. 
Proposal 4	Add to the SR active time “If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-eNB RTT”.
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