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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In RAN1 #111 meeting, most of the discussion on IoT over NTN in RAN1 has been completed with agreements. Implicit signaling on epoch time is remaining for further discussion and we will discuss and provide our views on these points. Additionally, we also provide our views and proposals for the remaining issue on Koffset, for completion of Rel17.
Discussion
Implicit signaling of epoch time
At RAN1 #111 the following was concluded:
	Conclusion
SIB accumulation across SI windows for IoT NTN may be optionally supported by UE implementation without specification impact and without UE capability discussion.


[bookmark: _Hlk68691077]This is in line with the release 16 specification of TS 36.331, which in section “5.2.1.2a Scheduling for NB-IoT” states:
The UE is not required to accumulate several SI messages in parallel but may need to accumulate a SI message across multiple SI windows, depending on coverage condition.

Thus, the UE is allowed to accumulate SI messages across SI windows to ensure reliable reception and decoding of SI messages even in challenging coverage conditions. 
Observation 1: RAN1 has concluded the IoT NTN UE is allowed to accumulate SIBs across SI windows to ensure reliable decoding in challenging coverage conditions. 
In IoT NTN, the serving cell’s satellite assistance information is provided in SIB31. The information has a validity duration, which is linked to the epoch time. According to the current TS 36.331 the Epoch time can be signalled explicitly or implicitly:
	
	SystemInformationBlockType31 field descriptions

	epochTime
Epoch time of the satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. For serving cell, the startSFN indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received.
If the field is absent, the UE uses the starting time of the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
E-UTRAN always includes epochTime when SystemInformationBlockType31 is provided through dedicated signalling.
In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the startSFN and startSubFrame number indicated in this field refers to the SFN and sub-frame of the target cell, and UE considers the target cell epoch time (indicated by the startSFN and startSubFrame in this field) to be the frame nearest to the frame where RRCConnectionReconfiguration message is received.





If the implicit Epoch time signalling of SIB31 is used it may cause confusion in the UE about the true Epoch time if the UE is accumulating the SIB31 across SI windows. The reason is that the implicit Epoch time is based on the DL subframe at the end of the SI window (see yellow highlight a bove), but due to the potential accumulation of the SIBs across SI windows, the UE may not be aware of which “SI window end” the network considered to be the reference for the implicit Epoch time. The issue is illustrated in Figure 1.
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[bookmark: _Ref126849312]Figure 1 Issue of epochTime reference determination for implicit signalling.
Observation 2: The UE may not be able to determine the SIB31 Epoch time based on implicit signalling if the UE accumulates SIB31 across SI windows.
The definition of SIB31 including the signaling of Epoch time is a RAN2 task. However, we are concerned about the feasibility of the implicit signaling and therefore suggest to send an LS to RAN2 to inform them about RAN1’s conclusion on the SIB accumulation and the potential issue of implicit signaling of the SIB31 Epoch time. A draft LS is provided in the appendix.
Proposal 1: RAN1 send LS (draft in the appendix) to RAN2 to inform about the conclusion on SIB accumulation across windows and some companies’ concern on implicit signaling of the SIB31 Epoch time.
K_offset configuration
In RAN1 #111 meeting, there was conclusion as
Conclusion
Indication of Koffset can be left to eNB configuration to ensure there is enough time for UE processing time. The indicated Koffset should be based on the following principles:
· For any timing relationship, the minimum “physical time” within which an eMTC / NB-IoT NTN UE is required to process a given downlink physical channel / signal and produce an associated uplink response is equal to the corresponding minimum “physical time” for eMTC / NB-IoT in FDD terrestrial networks.
· NOTE: “physical time” refers to the physical time (in seconds) observed by the UE, i.e., including timing advance and scheduling delays.
· Whether/how to capture this in the specifications will be discussed at the next meeting.

ENB always guarantees that the Koffset is larger than the NTA so that UE will always have enough time for processing of the DL reception and UL preparation. This will cause some waste (the value depends on the over-configuration) of resources and cause more latency/power consumption from UE side. Actually, considering the Koffset will be with minimum granularity as ms, there will always be some over-configuration as e.g. less than 1ms.
To keep the over-configuration small, eNB needs to update the configuration in time. In a short sporadic transmission, this will need additional overhead (DL signaling and UL signaling for HARQ-ACK) with low efficiency.
Another way is that eNB always configure a larger Koffset to reduce the frequency of configuration, resulting into more resource waste/power consumption from UE side.
In Rel17, considering the short sporadic transmission, the last thing we can consider is a over-configuration but no more update of Koffset, with low operation efficiency.
We can consider whether there can be update in later release to avoid low efficiency in long connection time.
Proposal 2: No update to Rel17 specification and leave it to later release for further check on impact of Koffset configuration in the long connection time case.
Conclusion
In this contribution, we discussed maintenance for Release 17 NB-IoT/eMTC over NTN, our observations and proposals are presented as following:
Observation 1: RAN1 has concluded the IoT NTN UE is allowed to accumulate SIBs across SI windows to ensure reliable decoding in challenging coverage conditions. 
Observation 2: The UE may not be able to determine the SIB31 Epoch time based on implicit signalling if the UE accumulates SIB31 across SI windows.

Proposal 1: RAN1 send LS (draft in the appendix) to RAN2 to inform about the conclusion on SIB accumulation across windows and some companies’ concern on implicit signaling of the SIB31 Epoch time.
Proposal 2: No update to Rel17 specification and leave it to later release for further check on impact of Koffset configuration in the long connection time case.

LS draft
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1	Overall description
At RAN1 #111 it was concluded that SIB accumulation across SI windows for IoT NTN may be optionally supported by UE implementation without specification impact and without UE capability discussion.
Some companies in RAN1 are concerned the accumulation of SIB31 across SI windows will result in the UE not always being able to determine the SIB31 Epoch time if it is implicitly signaled i.e. based on the end of the SI window. 
2	Actions
To: RAN WG2
ACTION: 	
RAN1 respectfully asks RAN2 to take the above conclusion into account and consider the impact on implicit signaling of SIB31 Epoch time.

3	Dates of next TSG RAN WG1 meetings
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]RAN1 #112-bis-e		April 17-26, 2023				Electronic meeting
RAN1 #113				May 22-26, 2023				Incheon, Korea
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