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1 Introduction
At RAN#92-e, a WI NB-IoT/eMTC support for Non-Terrestrial Networks [1] was agreed with the following RAN2 objectives:
	Specify the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline, according to Section 8 in TR 36.763:

-
User Plane:
-
Enhancements to ra-ResponseWindowSize, mac-ContentionResolutionTimer, HARQ RTT timer, UL HARQ RTT timer, and sr-ProhibitTimer. 

-
Enhancements to RLC t-Reordering timer. 


In this document, we discuss user plane aspects for IOT NTN taking the agreements made in RAN2#115 and RAN1#106. 
2 Discussion
2.1 MAC aspects

UE-eNB RTT

RAN1#106 has agreed: 
· For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.
Timing Advance formula can be transposed to IoT-NTN with Ts used instead of Tc:
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RAN1#106 has agreed for NR NTN:

· The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Proposal 1: The estimate of UE-eNB RTT is equal to the sum of UE’s TA and K_mac, where the UE’s TA is given by 
[image: image2.png]Trg= (N 14t N1ave-specifict N1a commonTN- TA,nffset) X T,




RACH procedure
RAN2#115 has agreed for IOT NTN:
· Start of ra-ResponseWindow is delayed by an offset. Postpone discussion on the offset value until further agreements regarding RACH are made in RAN1.

· Start of mac-ContentionResolutionTimer is delayed by an offset, (assumed equal to UE-eNB RTT). This can be revisited if RAN1 decides something that requires to change this.
· From RAN2’s perspective, delayed start of pur-ResponseWindowTimer with UE-eNB RTT can be supported. This can be revised if RAN1 finds issues to support PUR that are not small.
RAN1#105 has agreed for NR NTN:

· The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT. The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
RAN1#106 has agreed for NR NTN:

· In the estimate of UE-gNB RTT, which is equal to the sum of UE’s TA and K_mac, for delaying the starts of ra-ResponseWindow and msgB-ResponseWindow, the UE’s TA is equal to T_TA=(N_TA+N_(TA,UE-specific)+N_(TA,common)+N_(TA,offset) )×T_c with N_TA=0.
RAN2#115 has agreed for NR NTN:
· In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)
Proposal 2: In the MAC specification, delay the start of ra-ResponseWindowSize by the UE-eNB RTT, with the UE’s TA equal to T_TA=(N_TA+N_(TA,UE-specific)+N_(TA,common)+N_(TA,offset) )×Ts with N_TA=0.
Proposal 3: In the MAC specification, delay the start of ra-ContentionResolutionTimer by the UE-eNB RTT.
Proposal 4: If PUR is supported in IOT NTN, in the MAC specification, delay the start of pur-ResponseWindowTimer by the UE-eNB RTT.
RAN2#113-e has agreed in NR NTN:
· Legacy mechanism for RA type selection based on RSRP threshold is the baseline for NTN. Optimizations can still be suggested, showing the gain (in any case, any method needs to be combined with RSRP based approach) (RAN2#113bis-e)
· Reuse legacy RA type switching mechanism (RAN2#113bis-e)
The agreements above are related to selection between 2-step RACH and 4-step RACH and thus are not applicable to IOT NTN. However, in both eMTC and NB-IoT, the UE selects a (N)PRACH resource based on its (N)RSRP and it would be nice to confirm that there is no change on this aspect.

Proposal 5: The legacy mechanism for selection of a (N)PRACH resource based on (N)RSRP threshold(s) is reused in IOT NTN.

HARQ RTT timers
RAN2#115 has agreed for IOT NTN:

· UE-eNB RTT is taken into account when calculating the (UL) HARQ RTT timer.
RAN2#115-e has agreed for NR NTN:

· Confirm the RAN2 working assumption that offset to drx-HARQ-RTT-TimerUL length is equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).

· Confirm the RAN2 working assumption that for HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).
In NB-IoT, the HARQ timers are derived by a formula as below where deltaPDCCH is not a fixed value but an offset to align with the next NPDCCH occasion:

	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+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+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+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+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.


For NTN NB-IoT, there are three options: delaying the start of the (UL) HARQ RTT timer by UE-eNB RTT, adding the UE-eNB RTT to the value of the existing HARQ RTT timer or adding the UE-eNB RTT into the formula. Option 1 and 2 have the drawback that the expiry of the timer may not align with a PDCCH occasion, option 1 will also require to specify the UE behaviour during the period where the timer is not started yet. For the third option, it was mentioned during the meeting that we may need to take care of invalid subframes. However the HARQ RTT timers are defined in an absolute number of subframes and the concept of invalid subframes only applies to the actual transmission and is already taken care of in the definition of k and N.

Based on the above analysis, it is better to include the offset in the formula. 
Proposal 6: In NB-IoT, an offset equal to UE-eNB RTT is added to the formula calculating the DL HARQ RTT timer. 
Proposal 7: In NB-IoT, an offset equal to UE-eNB RTT is added to the formula calculating the UL HARQ RTT timer, 
2.2 TA reporting

RAN2#115 has agreed for IOT NTN:

· RAN2 assumes that TA information (FFS what) reporting by the UE on network enabling will be needed in IoT NTN. Expect RAN1 need to progress on this, and can maybe reuse NR NTN progress. FFS in which message this is provided.

RAN1#106 has agreed for IOT NTN:
· UE-specific TA reporting is supported in IoT-NTN. FFS: Detailed contents of report

For NR NTN, it was agreed to support TA reporting during initial access and in connected mode.

In NB-IoT, except when using EDT, MSG3 size is fixed and there is not enough space left to report any TA information. Thus reporting will only be possible in MSG5. 

Proposal 8: In NB-IoT, during initial access not using EDT, TA reporting is done in MSG5. 

Proposal 9: In NB-IoT, during initial access using EDT, TA reporting is done in MSG3. 

In NB-IoT, there is no measurement configuration/reporting procedure and there is no AS security for the CP solution thus there is no benefit on using RRC signalling compared to MAC reporting.

Proposal 10: In NB-IoT, in connected mode, TA reporting is done using a MAC CE. 

3 Conclusion
In this document, we have discussed User Plane aspects for IOT NTN in Rel-17 and made the following proposals:
Proposal 1: The estimate of UE-eNB RTT is equal to the sum of UE’s TA and K_mac, where the UE’s TA is given by 
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Proposal 2: In the MAC specification, delay the start of ra-ResponseWindowSize by the UE-eNB RTT, with the UE’s TA equal to T_TA=(N_TA+N_(TA,UE-specific)+N_(TA,common)+N_(TA,offset) )×Ts with N_TA=0.
Proposal 3: In the MAC specification, delay the start of ra-ContentionResolutionTimer by the UE-eNB RTT.
Proposal 4: If PUR is supported in IOT NTN, in the MAC specification, delay the start of pur-ResponseWindowTimer by the UE-eNB RTT.

Proposal 5: The legacy mechanism for selection of a (N)PRACH resource based on (N)RSRP threshold(s) is reused in IOT NTN.

Proposal 6: In NB-IoT, an offset equal to UE-eNB RTT is added to the formula calculating the DL HARQ RTT timer. 

Proposal 7: In NB-IoT, an offset equal to UE-eNB RTT is added to the formula calculating the UL HARQ RTT timer, 

Proposal 8: In NB-IoT, during initial access not using EDT, TA reporting is done in MSG5. 

Proposal 9: In NB-IoT, during initial access using EDT, TA reporting is done in MSG3. 

Proposal 10: In NB-IoT, in connected mode, TA reporting is done using a MAC CE. 
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