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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements/working assumptions regarding user plane were achieved in RAN2 #113bis-e meeting for IoT NTN [1]:
The following points are endorsed
(24/24) Enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer are essential. R2 assume that design can follow NR NTN agreements as baseline. 
(21/21) Enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer are essential. R2 assume that design can follow NR NTN agreements as baseline.
(21/21) Enhancements to sr-ProhibitTimer are essential. R2 assume that design can follow NR NTN agreements as baseline.  
(23/23) Enhancements to RLC SN and PDCP SN are not essential. 
The following points are endorsed
 (18/23) Enhancements to RLC t-Reordering timer are essential. There is no need for further study as design can follow NR NTN agreements.
Chair: Most companies think Enhancements for power saving in connected mode are not essential for NTN IOT devices.
The following agreements/working assumptions regarding user plane were achieved in RAN2 #114-e meeting for IoT NTN [2]:
Disabling of HARQ feedback is not essential
[032] 3: Enhancement to PDCP discard timer is not essential, but can be considered in the WI as TS impact is very small.
[032] 9:  From RAN2 point of view, the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and WUS can be reused without enhancement. Can consider enhancements if found needed, to support discontinuous coverage.
In this contribution, we will further discuss user plane impact of IoT NTN.
Discussion
MAC
· RACH Aspects
4-step RA procedure is supported in IOT NTN, both contention-based random access (CBRA) and contention-free random access (CFRA) as shown below:


                
      Figure 1 CBRA with 4-step RA type                           Figure 2 CFRA with 4-step RA type
The MSG1 of the 4-step RA type consists of a preamble on PRACH. After MSG1 transmission, the UE monitors for a response from the network within a RAR window, i.e. ra-ResponseWindow. For CFRA, dedicated preamble for MSG1 transmission is assigned by the network and upon receiving random access response from the network, the UE ends the random access procedure as shown in Figure 2. For CBRA, upon reception of the random access response, the UE sends MSG3 using the UL grant scheduled in the response and monitors contention resolution within the timer ra-ContentionResolutionTimer as shown in Figure 1. 
Since the ra-ResponseWindow and ra-ContentionResolutionTimer are used to monitor random access response and contention resolution, an offset to the start of the ra-ResponseWindow and ra-ContentionResolutionTimer should be introduced to meet the requirement of large propagation delay in NTN. 
Proposal 1: An offset to the start of the ra-ResponseWindow and ra-ContentionResolutionTime should be introduced in IOT NTN.
· HARQ Aspects
DL HARQ Aspects
HARQ is supported in NR Rel-15 to provide reliable transmission based on HARQ acknowledgement(s). The propagation delay is much larger in NTN, when the HRAQ-feedback is enabled, the current value of drx-HARQ-RTT-TimerDL cannot cover the RTT in NTN. drx-HARQ-RTT-TimerDL is the minimum duration before a DL assignment  for HARQ retransmission. If only drx-HARQ-RTT-TimerDL starts, the UE does not monitor the PDCCH. Therefore, the offset can be applied to the timer value range (i.e. existing values within value range increased by offset), the UE does not need to monitor the PDCCH for DL assignment before the drx-HARQ-RTT-TimerDL expires.  
Proposal 2: drx-HARQ-RTT-TimerDL length should be increased by offset (i.e. existing values within value range increased by offset).
UL HARQ Aspects
If the HARQ uplink retransmission is enabled, for aligning with drx-HARQ-RTT-TimerDL, the offset can be applied to the timer value range (i.e. existing values within value range increased by offset), the UE does not need to monitor the PDCCH for UL scheduling before the drx-HARQ-RTT-TimerUL expires.
Proposal 3: drx-HARQ-RTT-TimerUL length should be increased by offset (i.e. existing values within value range increased by offset).
· Scheduling Request
A UE can use a Scheduling Request (SR) to request UL-SCH resources from the gNB for a new transmission or a transmission with a higher priority. During the prohibit timer (sr-ProhibitTimer) is active, no further SR is initiated. Therefore, an offset should be introduced to extend the value of sr-ProhibitTimer to avoid initiating SR.
Proposal 4: sr-ProhibitTimer length should be extended by offset.

RLC Aspects
For the RLC t-Reordering timer, it’s agreed to extend the range of the t-reordering timer in NR NTN, one option is to enlarge the set of allowed values for the t-reordering timer. We can follow the design of t-reordering timer in NR NTN.
Proposal 5: Extend the range of the RLC t-reordering timer in IOT NTN.
Conclusion
According to the analysis in section 2, the following observations and proposals are provided:
Proposal 1: An offset to the start of the ra-ResponseWindow and ra-ContentionResolutionTime should be introduced in IOT NTN.
Proposal 2: drx-HARQ-RTT-TimerDL length should be increased by offset (i.e. existing values within value range increased by offset).
Proposal 3: drx-HARQ-RTT-TimerUL length should be increased by offset (i.e. existing values within value range increased by offset).
Proposal 4: sr-ProhibitTimer length should be extended by offset.
Proposal 5: Extend the range of the RLC t-reordering timer in IOT NTN.
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