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1	Introduction
According to RANP#91e discussion based on RP-210915, WG is expected to recommend essential functionality targeting Rel-17. In the RAN2-113bis-e meeting, RAN2 endorsed points covering some aspects. In this contribution, we continue the discussion on the left topics from RAN2 point of view.
	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. 
(24/24) Enhancements to tracking area management are essential. 
(24/25) Provisioning of ephemeris is essential. NR NTN agreements can be used as the baseline.
(22/25) There is significant interest for Power saving in idle mode for NTN IOT devices, e.g. there is significant interest for enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS. 
The following points are endorsed
(19/23) Enhancements to UL scheduling for latency reduction are not essential. 
Enhancements to PUR are not essential (19/23). Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1.  
(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.


2	Discussion
· IoT NTN Architecture
As most of the current terrestrial IoT deployments and devices have only EPC connectivity, reuse of terrestrial network architecture with EPC as basis for Rel-17. Connectivity to 5GC is not essential for Rel-17 to achieve the minimum performance required for the first release. Even if the initial assessment on specification impact in RAN2 for 5GC connectivity was not significant it is yet to be confirmed via technical analysis. Moreover supporting of all the NTN specific adaptation over RAN3 interfaces of EPC also for NGC interface requires additional efforts. 
Proposal 1: 5GC connectivity is not essential functionality for the listed scenarios.
· HARQ 
In IoT NTN, for high MCL target with high channel repetition number requirement, the HARQ stalling is not the main issue because 1 HARQ with high repetition number transmission may last more than 1 RTD thus it is not helpful to have more HARQ process or disable HARQ feedback to improve UE’s data rate. This means the NR NTN solution (e.g. disabling HARQ) should not be adopted in IoT NTN in this scenario. On the contrary, for GEO with low MCL (e.g. MCL=144 dB) with relatively low channel repetition number requirement, the HARQ stalling may happen thus the NR NTN solution (e.g. disabling HARQ) can be adopted. However, since guidance from RP-210915 prioritize the use case of intermittent delay-tolerant small packet transmissions, the data rate is not the key metric for this scenario. It seems supporting basic HARQ feature is acceptable for Rel-17. 
In the RAN2-113bis meeting, there is some interest to support disabling HARQ for GEO scenario and suggestion to wait for RAN1 conclusion. In our view, the necessity of HARQ enhancements for IoT NTN depends on the data rate and delay requirement. RAN2 need to discuss whether intermittent delay-tolerant small packet transmissions can be agreed as working assumption.
Proposal 2: The necessity of HARQ enhancement in Rel-17 depends on data rate requirement for IoT NTN.
· EDT
The early data transmission (EDT) feature was standardized for mobile-originated data in release 15 and for mobile-terminated data in release 16 for eMTC and NB-IoT. The feature enables (for mobile-originated data) the UE to transfer a small amount of data in msg3 of the Random Access procedure. If the transmission is successful, the UE will not move to RRC Connected mode, but return to RRC Idle (sleep). The network is responsible for defining applicable transport block sizes and number of repetitions to use – similar to configuration for Random Access. The feature reduces the signalling overhead and the delay in transferring the small amount of data, and therefore also saves UE energy and reduce the latency. 
In the RAN2-113bis meeting, it was observed enhancements to EDT are not essential (16/23) but are beneficial (13/23) and can be supported without additional specification changes compared to RACH. We think EDT can be included as essential part for Rel-17.
Proposal 3: RAN2 to agree EDT (without additional specification changes compared to RACH) as essential part for IoT NTN in Rel-17.
· Enhancements for Discontinuous Coverage Scenario
If the idle mode UE is not aware of the information about the coverage situation it may lead to increased power consumption at the time of UE leaving the coverage area as there will be redundant inter-frequency and intra-frequency monitoring in these scenarios before concluding that no suitable cell is found. In the same way, it may take longer time to return back to coverage if the UE is monitoring for suitable cell with longer periodicity when it was in out of coverage.  In case of PSM and eDRX functionalities also without the awareness of coverage situation the UE may attempt for cell selection /reselection procedure which will not result in finding suitable cell during the discontinuous coverage periods. 

For connected mode scenarios also there could be some enhancements possible related to RLF detection and early termination of user plane if the UE is aware of the overall coverage situation.

Observation 1: Power consumption related to Idle mode mobility related procedures can be significantly improved for discontinuous coverage scenario with additional enhancements.

Observation 2: Awareness of coverage continuity for connected mode UE may be beneficial in some scenarios. 
Proposal 4: RAN2 to prioritise the enhancements to the idle mode procedures applicable for discontinuous coverage scenario in Rel-17.
Proposal 5: Minor changes to connected mode functionality for discontinuous coverage can be considered for Rel-17.
3	Conclusion
Based on the discussion in the previous sections, we made the following observation and proposals: 
Proposal 1: 5GC connectivity is not essential functionality for the listed scenarios.
Proposal 2: The necessity of HARQ enhancement in Rel-17 depends on data rate requirement for IoT NTN.
Proposal 3: RAN2 to agree EDT (without additional specification changes compared to RACH) as essential part for IoT NTN in Rel-17.
Observation 1: Power consumption related to Idle mode mobility related procedures can be significantly improved for discontinuous coverage scenario with additional enhancements.

Observation 2: Awareness of coverage continuity for connected mode UE may be beneficial in some scenarios. 
Proposal 4: RAN2 to prioritise the enhancements to the idle mode procedures applicable for discontinuous coverage scenario in Rel-17.
Proposal 5: Minor changes to connected mode functionality for discontinuous coverage can be considered for Rel-17.







