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1	Introduction
Based on the discussions in RAN#101, the four following objectives have been taken for further discussion [1]:
· Store & Forward (requiring regenerative payload)
· Capacity enhancements for Uplink
· Mobility enhancements
· “Coarse Location Reporting” (similar as the NTN NR Rel-17 solution)
Later on, some informal offline discussions have been done, the output could be referred to [2]. And the suggested (potential) objectives are provided in [3], highlighted as below:
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In this contribution, we further provide our views on the detailed scoping of this WI on top of the previous discussions.
[bookmark: _Ref178064866]2	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Views/Suggestions on the potential topics are provided in the tabular below:
	
	Potential topics
	CATT Views/Suggestions

	1
	Store and Forward (requiring regenerative payload)
[RAN2, RAN3]
	S&F operation allows for delay-tolerant, non-real-time IoT NTN services to be offered in areas visited by the satellites but with no need to have NTN gateway infrastructure (e.g.mid-sea, remote areas). Support of S&F is one of the most valuable features for IoT NTN in Rel-19.
Support of regenerative payload:
· Only consider the full eNB on board case for IoT NTN in Rel-19. 
On support of S&F, the following aspects may need to be considered:
· Signalling/CP procedure enhancement for the adaptation into S&F operation
· Whether/how to simplify the CP procedure (e.g. RRC connection setup, AS security activation/deactivation, etc.) to adapt into the very long delay caused by signaling stored & forwarded. Can consider the CP/UP CIoT signalling reduction optimization as potential candidates.
· Paging optimization/simplification for power saving purpose in S&F mode.
· Network and UE capabilities on supporting of S&F.
·   UP procedure enhancement for the adaptation into S&F operation
· Even larger UE-gNB RTT consideration in S&F mode 
Note: SA2 will also work on S&F in Rel-19, tight coordination with SA2 is needed, especially on the requirement, network architecture aspects.
The most valuable feature for IoT NTN, the work should be high-prioritized for IoT NTN in Rel-19. 

	2
	Capacity enhancements for Uplink
[RAN1, RAN2]
	Base on the previous discussion, Capacity enhancements for Uplink for IoT NTN may include the following aspects: 
· Specify enhancements to enable multiplexing of multiple UEs in a single 3.75kHz or 15 kHz subcarrier by orthogonal cover codes for NPUSCH and NPRACH [RAN1]
· Specify enhancements to existing  EDT procedures to minimize the amount of necessary downlink/uplink signaling to complete an EDT transaction [RAN1, RAN2]
We’re supportive on this topic. However, the complexity to base station should be evaluated regarding a larger number of MU detection. We expect to minimize the impact to RAN1, and the scope may need to be further considered.

	3
	Mobility enhancements
	We understand there’s no critical issues need to be addressed in Rel-19, this topic could be deprioritized. 

	4
	High power Tx UE
[RAN4]
	The HPUE has been widely supported in TN deployment while only PC3 UE is considered in Rel-17/18 NTN. Increasing the UE maximum transmit power will enable to improve UL performance in terms of coverage, availability and throughput performance, to meet the market demands which is also benefit for NTN.
Support of NTN HPUE should be considered in Rel-19.
Note: Whether to include it in the IoT NTN WI or a separate RAN4 specific WI to be further discussed.

	5
	Coarse Location Reporting 
[RAN2, RAN3] 
	For NR NTN and IoT NTN, the reported UE location is used for core network selection and CGI mapping. For NB-IoT CP solution, we understand it’s normally used for transmitting of one or a few UL/DL data packets, where the UE is just stay in the RRC connected mode shortly. Thus, we should clarify firstly which node requires the coarse Location info, and what the information is used for.
If coarse location is really needed for NB-IoT CP solution, we should consider how to report, the following ways could be considered:
· Reporting (coarse) UE GNSS info to gNB via Uu without AS security protection.
· Reporting (coarse) UE GNSS info to MME via NAS.
· Reporting (coarse) UE GNSS info to Location server.
RAN2 have discussed whether and how location reporting for an NB-IoT UE in NTN can be supported in case LPP mechanism is not supported. But, no consensus could be reached in RAN2 as to whether an AS-based solution of reporting UE location, even coarse-grained, for NB-IoT UEs using control plane optimization could be supported, due to privacy and security concerns raised by some companies. Base on that, RAN2 send the LS to SA2 and CT1 to check if UE location reporting via NAS layer can be considered in Rel-18, to satisfy this operator requirement. 
Currently, CT1 discussed but not decided whether to support NAS based UE location reporting, and asked SA2 to further consider the requirement. Which will be further discussed in SA2 in Rel-19 stage.
We could wait for the final decision and LS reply from CT1 and SA2, to see if any further action is required for RAN.

	6
	5GC Connectivity
[RAN2, RAN3] 
	To allow more flexible deployment, it’s beneficial to allow the IoT NTN eNB to connect with 5GC. 
The work is tightly related to SA progress. Currently, some discussion in SA1 and SA2 on supporting of the 5GC connectivity for the IoT NTN eNB.
We understand there’re not too much specification impacts to make support of 5GC connectivity, e.g.: extend the IoT NTN RAT Types to the NG interface, handling of discontinuous coverage.
RAN can tightly coordinate with SA on supporting of the 5GC connectivity.



3	Conclusions
Base on the discussion in the section 2, we provide the following proposals for the scope of Rel-19 IoT NTN evolution:
Proposal 1: Store & Forward should be prioritized, including:
· Support of Regenerative Payload with full eNB on board,
· Control Plane and User Plane aspects on support of S&F.
Proposal 2: Uplink capacity enhancement could be supported, the scope need to be further considered, minimized specification impact is preferable.
Proposal 3: Support of HPUE should be considered, whether it is included in the Rel-19 IoT NTN WI or a separate RAN4-centric WI can be further discussed.
Proposal 4: No critical mobility issue is identified so far, further NTN mobility enhancement is not needed.
Proposal 5: For NB-IoT coarse UE location reporting, further progress in CT1/SA2 is expected to see if any action is required for RAN.
Proposal 6: RAN can tightly coordinate with SA on support of the 5GC connectivity.
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