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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]Supporting for S&F operation is key to facilitate cost-effective deployment of IoT NTN services and enable an immediate operational service with (1) sparse LEO constellations and (2) reduced ground segment infrastructure. 
In the last RAN2#125bis meeting, the following agreements [1] had been approved as below:
RAN2 assumptions:
1. S&F implies that at least the full eNB will be onboard
2. [bookmark: _GoBack]An IoT NTN network shall be able to inform UE(s) whether S&F Satellite operation is applied, either via NAS or AS (wait for SA2 progress on this)
3.	The S&F satellite operation is common for NB-IoT and eMTC.
4.	The S&F satellite operation is applied to both CP solution and UP solution (for the UP solution pending on SA2 conclusions on the architecture)
Meanwhile, as the agreed timeline of IoT NTN S&F topic, we will continue to discuss high level discussion on RAN2 related aspects in Q2.
[bookmark: _Hlk59519022]Discussion
Access control
In the last meeting, it is agreed to wait on SA2 progress to decide whether the network informs UE S&F operation through NSA signalling or SIB message. RAN2 can not directly decide on itself as SA2 may have such kind of conclusion of informing UE the S&F operation through NAS signaling. However, in our opinion, no matter which kind of method is used at last, UE needs to notify the network that it has the capability to supporting S&F operation. In other words, the base station on the satellite needs to be awareness of UE capability on supporting S&F operation. Thus, UE capability of S&F operation can be supported first.
Proposal 1: It is proposed to add new UE capability to support S&F operation. 

Priority
The priority between normal IoT-NTN and IoT-NTN S&F operation also needs to be considered. That means if both normal IoT-NTN cell and IoT-NTN S&F cell are available, which cell is UE going to camp? In our opinion, since IoT-NTN S&F mode has huge delay influence and is only suitable for delay-tolerant service, if normal IoT-NTN cell and IoT-NTN S&F cell are both available, UE will select normal IoT NTN cell for better service experience. Only when there is no available normal IoT NTN cell, UE supporting S&F mode will try to camp on the S&F cell. Besides, when the service link is not available, UE has to store UL data till the satellite comes back. Thus, if UE detects there is a normal IoT-NTN cell available (served by the same core network), UE can also try to camp on to finish data transmission.
Observation 1: UE supporting IoT-NTN S&F operation can also camp on normal IoT-NTN cell.
Proposal 2: It is proposed to discuss priority between normal IoT-NTN cell and the cell supporting S&F operation in the following two scenarios:
1) Initial attach procedure;
2) Data suspend (when the service link is not available)

CP solution
Taking UL NAS message transmission as an example (DL NAS message is similar): a UL NAS signalling message or UL NAS message carrying data can be transmitted in a UL RRC container message. For CP CIoT EPS/5GS optimisation, AS security and DRB are not needed. After successful RA procedure (RRC connection setup), UE can transmit UL NAS signalling message to the satellite network through AS RRCConnectionSetupCompleted message. This procedure is basically suitable for S&F operation. For the next step, since the feeder link is not available when the service link is available, the satellite network will store the UL NAS message. When the feeder link is available, satellite will send the stored data to the ground server. Thus the legacy CP solution for NB-IoT in TS 36.300 [2] can be reused for IoT NTN S&F operation. RRC connection establishment procedure of CP CIoT optimisation for NB-IoT is given below:


Figure 1: The RRC connection established for Control Plane CIoT EPS/5GS Optimisations [2]
Proposal 3: For CP CIoT optimisation, it is proposed to take legacy CP solution for NB-IoT as baseline.
Suspension
Assuming UE has finished the RA procedure and established RRC connection with eNB successfully (both CP and UP), when the satellite is moving away, the service link becomes unavailable and the data transmission between UE and eNB will be suspended in S&F operation. An indication needs to be given from the satellite to UE to indicate the interruption time before the service link is broken. In this way, UE could know the estimated suspension time for next data transmission occasion. Also the estimated suspension time is useful for UE to estimate the paging occasion which means UE does not need to monitor all the time and can skip the irrelevant paging since UE knows when the next satellite will come.
Proposal 4: Before the service link is broken, the satellite can send an indication to UE to indicate the interruption time. Given the two benefits below:
1) UE can know the estimated suspension time for next data transmission occasion;
2) The indication is useful for UE to skip irrelevant paging to save power consumption.
During the suspension period, there is an obvious problem needed to be solved: how to deal with the left unsuccessful delivered data. Since the normal different kind of timers (e.g. discard timer/retransmission timer) can not satisfy such large latency in S&F mode. Thus, UE behaviour during the suspension period needs to be discussed and enhanced. The details can be discussed after Q2.
Proposal 5: RAN2 to discuss UE behaviour during the suspension period.
Conclusions
Observation 1: UE supporting IoT-NTN S&F operation can also camp on normal IoT-NTN cell.
Proposal 1: It is proposed to add new UE capability to support S&F operation. 
Proposal 2: It is proposed to discuss priority between normal IoT-NTN cell and the cell supporting S&F operation in the following two scenarios:
1) Initial attach procedure;
2) Data suspend (when the service link is not available).
Proposal 3: For CP CIoT optimisation, it is proposed to take legacy CP solution for NB-IoT as baseline.
Proposal 4: Before the service link is broken, the satellite can send an indication to UE to indicate the interruption time. Given the two benefits below:
1) UE can know the estimated suspension time for next data transmission occasion;
2) The indication is useful for UE to skip irrelevant paging to save power consumption.
Proposal 5: RAN2 to discuss UE behaviour during the suspension period.
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