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1 Introduction
In this contribution, we will further discuss the open issues on HARQ, PUR and the RRC idle mode enhancements and provide some suggestions.
2 Discussion
2.1 HARQ 

In RAN2 #113e meeting, it was agreed that: 

	· Enable / disable HARQ feedback is R2 scope


Regarding whether there is any need to disable HARQ feedback in eMTC/NB-IoT NTN, 4 companies [1][3][4][10] indicate their preference not to disable HARQ feedback in all cases, while 4 companies[2][5][7][8] prefer to disable HARQ feedback at least in some cases. 

The main argument to not disable HARQ feedback is that IOT service is delay tolerant and low data rate, HARQ stalling caused by HARQ would not be an issue. However, as pointed out in [8], the target UL data rate (10Kbps) requirement in extreme coverage case as defined in TR36.763 cannot be met for GEO with MCL = 144/154/164 dB if “extreme coverage” means MCL>=144dB. 

Observation 1: For extreme coverage case with the assumption that MCL>=144dB, the target UL data rate (10Kbps) requirement cannot be met if HARQ feedback is enabled.

Proposal 1: RAN2 agree to capture into TR that: For extreme coverage case with the assumption that MCL>=144dB, the target UL data rate (10Kbps) requirement cannot be met if HARQ feedback is enabled.

Proposal 2: RAN2 agree to send a LS to RAN1 for the clarification of the definition of extreme coverage for IOT NTN, e.g. what MCL is assumed.

In addition, in [4][7], it is mentioned that disabling HARQ will impact the functionality of EDT/PUR, as EDT/PUR relies on the HARQ feedback of RRC Release message to indicate successful completion of procedure. In our understanding, according to the spec, UE uses positive HARQ feedback from lower layers as the indication that the reception of RRC release message has been successfully acknowledged. Alternatively, UE waits for 1.25 seconds after reception of RRC release message. When HARQ is disabled, although there will be no HARQ feedback, UE still can wait for 1.25 seconds as the completion of RRC release reception.

Proposal 3: Disable HARQ feedback is supported for IOT NTN.

2.2 PUR

PUR (Preconfigured Uplink resource) was introduced in Rel-16 NB-IOT/eMTC to improve UL transmission efficiency, reduce UE power consumption, and improve latency. Transmission using PUR allows one uplink transmission from RRC_IDLE using a preconfigured uplink resource without performing the random access procedure. Transmission using PUR is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE has a valid PUR for transmission and meets the TA validation criteria.
In last RAN2 meeting, it was agreed that Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1. Rgarding the enhancement to pur-ResponseWindowTimer, contribution [1][2][9] suggest an offset is suggested to be added to the start of pur-ResponseWindowTimer, and if the start of the pur-ResponseWindowTimer is accurately compensated by UE-gNB RTT, there is no need to extend pur-ResponseWindowTimer value range, similar as ra-ResponseWindow.

Proposal 4: RAN2 to agree that:

· an offset is suggested to be added to the start of pur-ResponseWindowTimer

· if the start of the pur-ResponseWindowTimer is accurately compensated by UE-gNB RTT, there is no need to extend pur-ResponseWindowTimer value range.
2.3 The enhancement to discontinuous coverage 
At last meeting, the IoT-NTN scenario of coverage holes or discontinuous coverage was discussed, it will lead to much UE power consumption when UE performs cell search in coverage hole. And RAN2 agreed that the satellite assistance information can be considered to assist UE to reduce power consumption. 
UE will perform cell search procedure when UE is in the discontinuous coverage or coverage hole, and it will lead much power consumption since there is no cell will be found by UE. Considering the network has the knowledge of network coverage, network can predict when UE is out of the coverage. So the network can indicate UE don’t to perform cell search in a given period of time, it also means that the UE is will keep dormancy in the given period of time to reduce power consumption. 
For example, for the earth fixed beam case, the network can broadcast the time period, such as T1 to T2, the T1 is the time which the cell will stop serving for the fixed area, and T2 is the time which the next cell will provide the serving for the area, it also means there is no cell coverage during the time T1 to T2. At the time period T1 to T2, all UEs will keep dormancy to reduce power consumption, for instance, if UE is configured with eDRX, the UE will not wake up to monitor paging message in the eDRX on duration. 
Proposal 5: The network can provide time period information to UE and UE will keep dormancy during the time period to reduce power consumption. 
2.4 The enhancement to eDRX 
During last meeting, the effect of eDRX over cell selection/reselection was discussed. For IoT-NTN, if UE configured with eDRX or PSM, when UE wakes up from eDRX or PSM, it needs to perform cell reselection or access to the network, however, the UE probably hasn’t target cell’s information which is can be used to assist UE to perform cell reselection/selection because of satellite moving. In other words, the neighbour cells information acquired before UE entering eDRX mode is not effective when UE wakes up from eDRX cycle. Thus, it will lead to more UE power consuming and latency when UE performs cell reselection/selection after eDRX cycle or PSM.
Considering satellite orbit is fixed, the serving cell can calculate the target cell for UE when UE wakes up from eDRX cycle, so some assistance information of target cell can be provide to UE in advance. Then UE can use the assistance information for assisting UE to perform cell selection/reselection. With the assistance information, UE can reduce the latency of cell selection/reselection procedures, in other words, UE can quickly find the target cell to complete cell selection/reselection and this will save the UE power consuming. For the detailed assistance information, we think the frequency and PCI of target cell can be considered.
Base on above discussion, we will propose:

Proposal 6:The assistance information of target cells can be provide to UE in advance for UE performing cell selection/reselection when UE wakes from eDRX cycle.
2.5 The enhancement to cell reselection priority configuration 

In last RAN2 meeting, cell reselection priority between different network types was discussed. For example, UE reselects between IoT NTN and IoT TN, GEO and LEO. However, some companies think the scenario contained different network types needs to be justified at first. So, if this scenario is feasible, the existing cell reselection priority needs to be enhanced. For instance, according to the UE type, UE traffic requirements and network requirements, the network is able to indicate RRC idle mode UE to reselect to the specific network type.
According to the eMTC cell reselection priority mechanism, network can configure different frequency priority for different network type if the frequency is different for different network type. For example, assuming the frequency of IoT-TN, IoT-LEO and IoT-GEO is f1, f2 and f3 respectively, if network want UE to reselect to IoT-TN with priority, the cellReselectionPriority of f1 can be configured higher than f2 and f3, so that UE will select to TN if there is suitable cell of TN.

If different network types have the same frequency, the network can’t indicate UE to reselect to the specific network type based on the existing eMTC cell reselection priority configuration. 

For NB-IoT, only rank based cell reselection is supported, so the network also can’t indicate UE to reselect to the specific network type with priority.

For the cases including NB-IoT NTN and different eMTC network types with the same frequency, the additional information may be need to indicate UE to reselect to the target network type, for example, network type indication could be introduced for UE to reselect to the indicated network type with priority. For example, the network type indication can be included in system information or RRC release message. The network type indication indicates UE to reselect to this network type with priority. 
Proposal 7: The network type indication can be considered to enhance the cell reselection priority for the scenario with different network types. 
3 Conclusions 
In this contribution, we have discussed enhancements on the RRC Idle mode for IoT-NTN. Base on the discussion, we provide the following proposals: 
Observation 1: For extreme coverage case with the assumption that MCL>=144dB, the target UL data rate (10Kbps) requirement cannot be met if HARQ feedback is enabled.
Proposal 1: RAN2 agree to capture into TR that: For extreme coverage case with the assumption that MCL>=144dB, the target UL data rate (10Kbps) requirement cannot be met if HARQ feedback is enabled.
Proposal 2: RAN2 agree to send a LS to RAN1 for the clarification of the definition of extreme coverage for IOT NTN, e.g. what MCL is assumed.
Proposal 3: Disable HARQ feedback is supported for IOT NTN.
Proposal 4: RAN2 to agree that:
· an offset is suggested to be added to the start of pur-ResponseWindowTimer

· if the start of the pur-ResponseWindowTimer is accurately compensated by UE-gNB RTT, there is no need to extend pur-ResponseWindowTimer value range.
Proposal 5: The network can provide time information for UE and UE will keep dormancy during the time period to reduce power consumption. 
Proposal 6:The assistance information of target cells can be provide to UE in advance for UE performing cell selection/reselection when UE wakes from eDRX cycle.
Proposal 7: The network type indication can be considered to enhance the cell reselection priority for the scenario with different network types.
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