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Introduction
In RAN#103 the latest WID for IoT NTN Phase 3 is provided [1]:   
	· [bookmark: OLE_LINK13]Support of Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:
· Define the necessary enhancements into E-UTRAN (network & UE) to support S&F operation for delay-tolerant services [RAN3, RAN2]
· At least specify necessary enhancements e.g. related to S1 protocol, especially to address the feeder link switch over as needed [RAN3]
Note: Strive to minimise UE impact.
Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required
· 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 contribution, we provide some initial discussions on the objective of Support of Capacity enhancements for the uplink.   
Discussion

Background on EDT and PUR
Early Data Transmission (EDT) was introduced in Release 15 for NB-IoT and LTE-M. EDT was introduced as a further enhancement to Release 13 UP/CP CIoT optimizations (RRC Resume procedures). This is because even though Rel-13 enhancements greatly decrease the number of messages needed before any data can be sent compared to before Rel-13, there are still a lot of overhead, especially if the data transmitted is small. EDT allows for data to be transmitted in Msg3 when UE moves from RRC idle with suspended RRC connection. 
User plane EDT is implemented by resuming the RRC connection and the security already in Msg3. Msg3 in EDT includes the RRCConnectionResumeRequest and data for DRBs as the full UP stack is resumed. 
Control plane EDT also resumes the RRC connection, but not the AS security as AS security is not supported for CP IoT. Msg3 in EDT includes the RRCEarlyDataRequest, which includes a NAS container that can contain data. 
For both cases, EDT requires the UE to signal in Msg1 that the UE is performing EDT. This is done by either configuring separate RACH opportunity for EDT, or configuring a set of preambles that EDT can use. There may be a TBS threshold configured where the UE only uses the preamble if the TBS is larger than a threshold. 
Preconfigured Uplink Resources is a feature is introduced in Release 16 to further enhance the use case of small data transmission for NB-IoT and LTE-M. In PUR, the UE does not need to perform any random access procedure. Instead the UE is dedicatedly configured with PUSCH resources when the UE is released to RRC IDLE. Thus the PUR resources are configured in RRCConnectionRelease. The UE may request PUR resources via a specific RRC message PURConfigurationRequest. 
Observation 1: EDT being RACH-based is contention-based and uses broadcasted resources and PUR is contention-less and uses dedicated configuration. 
Background on RACH-less
RACH-less was introduced in Release 14 for LTE [2] and further introduced for Release 18 in NR [3]. RACH-less in LTE allows for optimized handovers and SCell establishment whereby the UE skips random access, through the network configuring dedicated PUSCH resources for the UE. The UE then directly sends the RRCConnectionReconfigurationComplete and any MAC CE to the target cell instead of performing CBRA or CFRA handovers.  
Observation 2: RACH-less is a feature to introduce optimized handover skipping the random access procedure. 
EDT without RACH for TN
Last meeting it was brought whether the RACH-less EDT feature is only introduced for NTN or may also be applicable to terrestrial networks. In our understanding, the RACH-less EDT feature is introduced due to the fact that the NTN UE can autonomously compensate the timing advance due to the geometry of a satellite deployment. Unfortunately a terrestrial network do not exhibit the same geometry, which makes it difficult for a terrestrial UE to use the same methods – when the UE moves on the surface of the earth the Euclidean distance from a UE to a point (representing the eNB) changes differently depending on the height of the point. As result the required GNSS position fix accuracy would be much higher in a terrestrial network. Thus we believe that it is not technically useful to discuss such a scenario. Furthermore it is clear that the WID is for non-terrestrial networks. 
Observation 3: The required GNSS position fix accuracy in a TN would be significantly higher compared to NTN owing to the geometry. 
Proposal 1: RACH-less EDT is only introduced for NTN. 
Basics of EDT without RACH procedures
The objective for Rel-19 on Uplink enhancements states that Early Data Transmission without the random access procedure shall be introduced.
One question is what would be the difference between PUR and RACH-less EDT. This is a relevant question as PUR does not utilize any random access procedure and thus directly sends the PUSCH message. The difference between PUR and RACH-less EDT is how the resources are configured and contention-based nature of the approaches. Thus we believe that RACH-less EDT is different from PUR in that the RACH-less EDT is contention-based and the resources are not dedicatedly pre-configured. 
Proposal 2: Rel-19 RACH-less EDT is contention-based. 
Proposal 3: Contention-based RACH-less EDT is not dedicatedly pre-configured, but uses broadcasted common resources. 
Contention-based RACH-less EDT has the potential to increase the spectral efficiency, but it should be noted that it does not include the RACH component. Not including the random access procedures bring about a lot more risk as it requires that the self-precompensation of the TA is a lot more precise compared to when employing RACH. Thus we think that it needs to be carefully discussed in RAN2 under what conditions that RACH-less EDT may be performed. For instance whether there needs to be signal strength condition or a specific uplink synchronization condition. 
Proposal 4: RAN2 to discuss whether contention-based RACH-less EDT requires specific signal strength or uplink synchronization condition compared to Rel-17 NTN random access attempts.  

Conclusion
In this contribution we discussion initial issues on uplink capacity enhancements: 
Observation 1: RACH-less is contention-based and uses broadcasted resources and PUR is contention-less and uses dedicated configuration. 
Observation 2: RACH-less is a feature to introduce optimized handover skipping the random access procedure. 
Observation 3: The required GNSS position fix accuracy in a TN would be significantly higher compared to NTN owing to the geometry. 

Proposal 1: RACH-less EDT is only introduced for NTN. 
Proposal 2: Rel-19 RACH-less EDT is contention-based. 
Proposal 3: Contention-based RACH-less EDT is not dedicatedly pre-configured, but uses broadcasted common resources. 
Proposal 4: RAN2 to discuss whether contention-based RACH-less EDT requires specific signal strength or uplink synchronization condition compared to Rel-17 NTN random access attempts.  
[bookmark: _GoBack]Reference 
RP-240776, Revised WID on Non-Terrestrial Networks (NTN) for Internet of Things (IoT) Phase 3, Mediatek, RAN#103, Maastrict, Netherlands, March 2024
3GPP TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)”, V18.1.0, Release 18, March 2024.
3GPP TS 38.331, “NR; Radio Resource Control (RRC) protocol specification”, V18.1.0, Release 18, March 2024. 

