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1 Introduction
In the new WID of IoT-NTN [1], reducing the necessary Uplink and Downlink signaling for EDT can be discussed in Rel-19 as below:
	The aim of this WI is enhancement of IoT-NTN with the following objectives:
· Support of Capacity enhancements for uplink
· 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 will discuss the enhanced EDT procedure and provide our views.
2 Discussion
2.1 Overall procedure
In the current specification [2], EDT procedure includes the following four steps for UE and eNB:
· Step 1: random access preamble transmission.
· Step 2: RAR reception 
· Step 3: Msg3 transmission (CCCH Message and/or UL data))
· Step 4a: PDCCH Msg4 reception 
· Step 4b: PDSCH Msg4 reception
According to the WID, Msg1 step 1 and step2 may be removed. Then a more efficient Early Data Transmission transaction is going to implement by one UL message with UL data and DL message for acknowledgement with possible DL data.
Moreover, the enhanced EDT procedure, which aims to fit less predictable traffic patterns and to have more applicability in practice, do not require a previous configuration dedicated for each UE. Therefore, a new contention-based procedure using shared PUSCH resource like random access procedure should be considered. 
[bookmark: _Toc162879548][bookmark: _Toc162883290][bookmark: _Toc162884692][bookmark: _Toc163045726][bookmark: _Toc163045760]Enhanced EDT should be a contention-based procedure using shared PUSCH resource.
Possible procedure for CP&UP is shown as in Figure 1a and 1b:	


[bookmark: _Toc162879549]For the UL message of enhanced EDT procedure, UE identity, initiation cause and UL data should be included, which can be transmitted by PUSCH resource. For the DL message of enhanced EDT procedure, if UP CIoT optimization is used, release cause, resume Id/I-RNTI, NCC, acknowledgement for UL data and possible DL data should be included. Otherwise if CP CIoT optimization is used, acknowledgement for UL data and possible DL data should be included.
[bookmark: _Toc162883291][bookmark: _Toc162884693][bookmark: _Toc163045727][bookmark: _Toc163045761]Considering following contents in enhanced EDT UL message: UE identity, establishment/resume cause and UL data.
[bookmark: _Toc162879550][bookmark: _Toc162883292][bookmark: _Toc162884694][bookmark: _Toc163045728][bookmark: _Toc163045762]Considering following contents in enhanced EDT DL message:
· [bookmark: _Toc162879551][bookmark: _Toc162883293][bookmark: _Toc162884695][bookmark: _Toc163045729][bookmark: _Toc163045763]for UP CIoT: Release cause, Resume Id/I-RNTI, NCC, acknowledgment for UL data and possible DL data
· [bookmark: _Toc162879552][bookmark: _Toc162883294][bookmark: _Toc162884696][bookmark: _Toc163045730][bookmark: _Toc163045764]for CP CIoT: Acknowledgment for UL data and possible DL data
2.2 Conditions for initiating enhanced EDT
For the initiation of enhanced EDT, at least following aspects should be considered:
Resource aspect: 
· The UE has a valid pre-configured PUSCH resource for the serving cell
· For CP transmission using pre-configured PUSCH resource, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the configured TBS
TA validation aspect 
· UE should have a valid timing alignment value
As we know, the change of the relative location between satellite and UE causes TA variations. For NGSO, both UE and satellite moving may impact the TA, while for GSO only UE’s moving need to be considered.
Regarding the evaluation of TA validation, currently in PUR it is done by RSRP change threshold. However, unlike in TN scenario, the signal strength variation in NTN may not efficiently reflect the changing of the relative location. Therefore, existing TA validation evaluation via RSRP change is not suitable for enhanced EDT.
[bookmark: _Toc162879546][bookmark: _Toc162883288][bookmark: _Toc162884690][bookmark: _Toc163045724][bookmark: _Toc163045758]For initiation conditions, TA validation evaluation may be different for GSO and NGSO scenarios.
[bookmark: _Toc162879547][bookmark: _Toc162883289][bookmark: _Toc162884691][bookmark: _Toc163045725][bookmark: _Toc163045759]Existing TA validation evaluation using RSRP change threshold is not suitable for enhanced EDT.
2.3 Enhanced EDT resources
As we mentioned above, the resource for enhanced EDT should be contention-based, i.e., preconfigured PUSCH resource should be configured for each cell and shared by multiple UEs.
For resource configuration, like in EDT, UE’s coverage levels should be supported. Besides, considering multi-carrier operation is supported in NB-IoT, PUSCH resource provided by anchor carrier and different non-anchor carriers should also be considered.
[bookmark: _Toc162879553][bookmark: _Toc162883295][bookmark: _Toc162884697][bookmark: _Toc163045731][bookmark: _Toc163045765]Introduce contention-based PUSCH resources for different coverage levels and different carriers. 
[bookmark: _Toc162879554][bookmark: _Toc162883296][bookmark: _Toc162884698][bookmark: _Toc163045732][bookmark: _Toc163045766]UE selects among PUSCH resources provided by anchor or non-anchor carriers corresponding to the UE’s coverage level. 
Another issue is whether one enhanced EDT PUSCH resource associate to UE’s coverage level and a single carrier is mapping as one resource or multiple resources (e.g., a resource pool). For example, subcarrier level or OCC level resource configuration.
[bookmark: _Toc162879555][bookmark: _Toc162883297][bookmark: _Toc162884699][bookmark: _Toc163045733][bookmark: _Toc163045767]RAN2 to discuss one enhanced EDT PUSCH resource associate to UE’s coverage level and a single carrier is mapping as one resource or multiple resources. 
2.4 Contention resolution
After the first UL message is transmitted, UE needs to determine whether the transmission using enhanced EDT is successful or not by the contention resolution during a configured time window. For legacy EDT procedure, RA-RNTI and preamble can identify a group of UEs in Msg2, and then contention resolution Id is used to further identify each UE. For PUR, a PUR-RNTI can be configured for each UE with PUR resource. 
· RNTI: A new RNTI for enhanced EDT procedure may be introduced, and the following two options are considered
-	Option 1: A pre-configured RNTI for UE using enhanced EDT 
-	Option 2: RNTI is calculated by UE
· Contention resolution window: Contention resolution timer should be introduced and corresponding UE behaviors to start and stop the timer are also need to be considered.
[bookmark: _Toc162879556][bookmark: _Toc162883298][bookmark: _Toc162884700][bookmark: _Toc163045734][bookmark: _Toc163045768]Regarding RNTI, two options can be considered:
· [bookmark: _Toc163045769]Option 1: A pre-configured RNTI for UE using enhanced EDT
· [bookmark: _Toc163045770]Option 2: A new RNTI calculated by UE
[bookmark: _Toc162879557][bookmark: _Toc162883299][bookmark: _Toc162884701][bookmark: _Toc163045735][bookmark: _Toc163045771]Introduce contention resolution timer to receive the DL message.
3 Conclusion
This contribution provides our analysis and views for the enhanced EDT, the following observations and proposals are listed below:
Observation 1:	For initiation conditions, TA validation evaluation may be different for GSO and NGSO scenarios.
Observation 2:	Existing TA validation evaluation using RSRP change threshold is not suitable for enhanced EDT.

Proposal 1:	Enhanced EDT should be a contention-based procedure using shared PUSCH resource.
Proposal 2:	Considering following contents in enhanced EDT UL message: UE identity, establishment/resume cause and UL data.
Proposal 3:	Considering following contents in enhanced EDT DL message:
-	for UP CIoT: Release cause, Resume Id/I-RNTI, NCC, acknowledgment for UL data and possible DL data
-	for CP CIoT: Acknowledgment for UL data and possible DL data
Proposal 4:	Introduce contention-based PUSCH resources for different coverage levels and different carriers.
Proposal 5:	UE selects among PUSCH resources provided by anchor or non-anchor carriers corresponding to the UE’s coverage level.
Proposal 6:	RAN2 to discuss one enhanced EDT PUSCH resource associate to UE’s coverage level and a single carrier is mapping as one resource or multiple resources.
[bookmark: _GoBack]Proposal 7:	Regarding RNTI, two options can be considered:
-	Option 1: A pre-configured RNTI for UE using enhanced EDT
-	Option 2: A new RNTI calculated by UE
Proposal 8:	Introduce contention resolution timer to receive the DL message.
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