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1	Introduction
[bookmark: _Ref178064866]In RAN#102, a new WID for further enhancements on Non-Terrestrial Networks (NTN) for Internet of Things (IoT) has been agreed and in RAN#103, the WID is further refined in [1]. The main objectives related to support of capacity enhancements for uplink are as following:
	The aim of this WI is enhancement of IoT-NTN with the following objectives:
<<skip the unrelated parts>>
· Support of Capacity enhancements for uplink

· [bookmark: OLE_LINK16][bookmark: OLE_LINK15]Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to the min of 4 and the maximum allowed by the existing UL and DL signalling) in a single 3.75 kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH format 1 and NPRACH [RAN1, RAN2, RAN4]

· Multi-tone support for 15 kHz SCS should also be considered
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed

Note: Impact of impairment shall be taken into account


· [bookmark: OLE_LINK26][bookmark: OLE_LINK14]Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction [RAN2]:
· Msg3 transmission without msg1/ Random Access Response (RAR) 
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete


In this document, we will give initial analysis on the second item of this objective. 
2	Discussion
2.1	Background
Early Data Transmission (EDT) is an enhancement introduced in LTE Release 15. The primary motivation behind its introduction was to reduce the latency in the control plane for the delivery of short and infrequent messages. This reduction in latency is particularly crucial for many Internet of Things (IoT) and 5G use cases. Both CP solution and UP solution are supported. The figures below show the procedure of MO-EDT for CP solution and UP solution respectively. 
[image: ]
Figure 1. MO-EDT for the Control Plane CIoT EPS Optimisation (36.300)



Figure 2. MO-EDT for the User Plane CIoT EPS Optimisation (36.300)
In Release 16, Preconfigured Uplink Resources (PUR) was introduced where UL resources are assigned to a UE in advance for its UL transmission from RRC_IDLE without the need of RRC connection setup. Also, both CP solution and UP solution are supported for PUR. The figures below show the procedure of PUR for CP solution and UP solution respectively. Compared to Release 15 EDT, uplink transmission resources are configured in advance in a previous RRC connection and can hold valid upon three conditions:
· The serving cell has not changed.
· Tracking area timer in the PUR configuration has not expired.
· RSRP has not changed more than a threshold.
In this way, Msg1 and Msg2 can be omitted, and for the CP solution, if there is no DL data, the (ng-)eNB may terminate the procedure by sending a layer 1 acknowledgement optionally containing a Time Advance Command, a MAC Time advance Command or RRCEarlyDataComplete with no user data.


Figure 3. Transmission using PUR for the Control Plane CIoT EPS Optimisation (36.300)



Figure 4. Transmission using PUR for the User Plane CIoT EPS Optimisation (36.300)
2.2	Rel-19 enhancements
Upon review of the Rel-19 WID [1], it becomes unequivocally clear that the main focus for UL capacity enhancements should be on methods to minimize the necessary uplink and downlink signalling required to successfully complete an Early Data Transmission (EDT) transaction. To be more precise, the scope of the enhancements should be strictly limited to EDT without Msg1 and Msg2, thereby resulting in a streamlined 2-step random access procedure. In this context, any enhancements to PUR are evidently not within the WID’s defined scope.

[bookmark: _Toc166143063]Enhancements to PUR are not with the Rel-19 IoT NTN WID’s scope.

Following an intense round of discussions in the RAN plenary, we arrived at the consensus that any enhancements to PUR should not be considered within the scope of this work item. While it is undeniably that PUR facilitates the transmission of Msg3 transmission without the need for Msg1/Random Access Response (RAR), we must acknowledge its limitations in NTN due to the constant cell changes and the unique handling of Timing Advance. Implementing PUR in an NTN scenario would necessitate a unique approach, which contradicts some of the PUR outlined in the previous section.

[bookmark: _Toc166143064]Enhancing PUR for NTN may require substantial changes that could contradict legacy PUR enabling conditions, thereby increasing complexity.

Furthermore, it is critical to note that the Work Item (WI) is allocated only 0.5 TUs. The objective of this WI is to study and specify if beneficial aspects are found, which suggests that RAN2 should initiate with a comprehensive benefit/cost analysis or, at least, a quantification of overhead signalling savings. This will help determine the extent to which enhancements to the legacy EDT can be improved in NTN scenarios. Therefore, given the limited resources and the defined scope, RAN2 should solely concentrate its efforts on EDT.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc166143066]RAN2 prioritizes enhancements to the EDT procedure in Rel-19.


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Enhancements to PUR are not with the Rel-19 IoT NTN WID’s scope.
Observation 2	Enhancing PUR for NTN may require substantial changes that could contradict legacy PUR enabling conditions, thereby increasing complexity.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 prioritizes enhancements to the EDT procedure in Rel-19.

[bookmark: _In-sequence_SDU_delivery]4	References
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