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1	Introduction
[bookmark: _Toc499559238][bookmark: _Toc61387172][bookmark: _Toc147158671]According to the Rel-19 IoT NTN WID, RAN aims to support the Store & Forward (S&F) satellite operation as follows [1]: 
	· 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, RAN4]
· 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.


During R2#125b meeting, the following agreements have been made. 

RAN2 assumptions:
1. S&F implies that at least the full eNB will be onboard
2. 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)

In this document, we will give further analysis on the issues of this objective. 
2	Discussion
To discuss the Store and Forward procedure, some basic issues need to be solved first, such as the architecture of S&F, how to inform UE(s) whether S&F satellite operation is applied, and the basic procedure of S&F operation. Otherwise this discussion of this feature cannot be handled steadily since many issues strongly depend on the mechanisms of these basic issues. 
However it seems on some issues RAN2 needs to wait for the progress of other WGs anyway, e.g. the architecture of S&F, how to inform UE(s) whether S&F satellite operation is applied, and even whether UP solution is applicable to S&F or not. Hence RAN2 needs to figure out what issues RAN2 can deal with at this stage. For us it would be good if the issues are RAN impact and no CN impact.
From our perspective, we think the following issues should be discussed in RAN2 at this early stage and can be concluded initially.
(1) Access control for S&F satellite operation.
(2) Basic procedures of S&F satellite operation    
[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]2.1	Access Control for S&F satellite operation
Access control is a RAN2 specific issue that can be discussed without dependency on other WGs. During R2#126 meeting, access control has been mentioned in many contributions [2][3][4][5][6][7][8][9][10]. The majority of the companies prefer that legacy UEs and the R19 IOT UEs not supporting S&F should be barred in a cell performing S&F satellite operation. 
From our perspective, this is the straightforward way and it is unnecessary to design extra enhancement for backward compatibility. Furthermore in some contributions the ways of how to indicate the barring information have been provided [4][7], such as,
· Legacy UEs should be barred by cellBarred and cellBarredNTN in a cell performing S&F satellite operation.
· a new S&F barring indication is broadcasted in the SIB. 
In light of this issue is a RAN specific issue, the indication way can be discussed and concluded at this stage. 
Proposal 1: RAN2 to confirm that legacy UEs and R19 IOT UEs not supporting S&F should be barred by in a cell performing S&F satellite operation. And recommend RAN2 to discuss the way of barring and reach a conclusion. 
[bookmark: _Hlk162946407]2.2	Basic procedure for S&F satellite operation
During R2#126 meeting, some companies provided the basic procedure for S&F satellite operation [3][4][7]. In [4], the basic procedure considering the single satellite which is UE is served by the same satellite/eNB after sending the RRC connection request and before being released to IDLE is provided as following.
(1) The UE sends uplink data/signalling to eNB when service link is available and the eNB stores it. 
(2) When feeder link is available, the eNB sends the uplink data/signalling to the CN.
(3) The eNB receives the downlink data/signalling from the CN and stores it when feeder link is available.
(4) The eNB sends the downlink data/signalling to the UE when service link is available again.
From our perspective, the multiple satellite scenario which is UE can be served by different eNBs during one round of UL/DL transmission/reception is a more reasonable scenario since the long delay in case of single satellite is in tolerant in some cases such as UE sends UL transmission expecting DL response, even if the S&F satellite operation is targeting delay-tolerant services. 
GW/CN should be the node who decides which eNB is the next eNB to transmit downlink data/signalling. Furtherly, The next eNB that receives downlink data/signalling from the CN directly may not be the eNB that ultimately sends data to the UE. The downlink data/signalling might go through multiple hops/eNB before finally reaching to the eNB that sends data to the UE. In this way, CN might provide a route to the next eNB, and the next eNB forward the downlink data/signalling to the next next eNB until the downlink data/signalling reach to the target eNB.
In this document, we refer the eNB that directly receives downlink data/signalling as to next eNB, and the eNB that directly sends downlink data/signalling to UE is target eNB.  
Considering multiple satellites scenario, we suggest to enhance the basic procedure as following. 
(1) In step 1 the UE sends uplink data/signalling to eNB when service link is available and the eNB stores it. 
(2) When feeder link is available, the eNB sends the uplink data/signalling to the CN in step 2. 
(3) The CN decides which eNB is the next eNB to deliver the downlink data/signalling in step 3 to the next eNB when the feeder link is available. And in case the next eNB is not the target eNB, the route from next eNB to target eNB is provided to the eNB.
(4) The next eNB forwards the downlink data/signalling to the target eNB according to the route. During this procedure, it might go through multiple eNBs/hops. 
(5) The target eNB receives the downlink data/signalling and stores it. 
(6) The target eNB sends the downlink data/signalling to the UE when service link is available. 
Hence, we propose to consider these steps as a baseline for uplink/downlink message transmission during S&F operation.
Proposal 2: For the uplink/downlink messages transmission, the following steps/principles are taken as baseline for S&F operation:
(1) In step 1 the UE sends uplink data/signalling to eNB when service link is available and the eNB stores it. 
(2) When feeder link is available, the eNB sends the uplink data/signalling to the CN in step 2. 
(3) The CN decides which eNB is the next eNB to deliver the downlink data/signalling in step 3 to the next eNB when the feeder link is available. And in case the next eNB is not the target eNB, the route from next eNB to target eNB is provided to the eNB.
(4) The next eNB forwards the downlink data/signalling to the target eNB according to the route. During this procedure, it might go through multiple eNBs/hops. 
(5) The target eNB receives the downlink data/signalling and stores it. 
(6) The target eNB sends the downlink data/signalling to the UE when service link is available. 
3	Conclusion
This contribution discusses the store and forward operation for IoT NTN, and It is proposed:
Proposal 1: RAN2 to confirm that legacy UEs and R19 IOT UEs not supporting S&F should be barred by in a cell performing S&F satellite operation. And recommend RAN2 to discuss the way of barring and reach a conclusion. 
Proposal 2: For the uplink/downlink messages transmission, the following steps/principles are taken as baseline for S&F operation:
(1) In step 1 the UE sends uplink data/signalling to eNB when service link is available and the eNB stores it. 
(2) When feeder link is available, the eNB sends the uplink data/signalling to the CN in step 2. 
(3) The CN decides which eNB is the next eNB to deliver the downlink data/signalling in step 3 to the next eNB when the feeder link is available. And in case the next eNB is not the target eNB, the route from next eNB to target eNB is provided to the eNB.
(4) The next eNB forwards the downlink data/signalling to the target eNB according to the route. During this procedure, it might go through multiple eNBs/hops. 
(5) The target eNB receives the downlink data/signalling and stores it. 
(6) The target eNB sends the downlink data/signalling to the UE when service link is available. 
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