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1. Introduction

In the last RAN1 meeting, the following agreements were reached [1]. 

Agreement:
The validity timer for UL synchronization is started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data).

· FFS: Precise definition of epoch time taking into account SIB repetitions

Agreement:
A single validity duration for both serving satellite ephemeris and common TA related parameters is defined at least if serving satellite ephemeris and common TA parameters are signalled in the same SIB message.

Agreement:
Configuration of UL transmission segment is indicated on SIB at least for initial access

· FFS via UE-specific RRC signalling in RRC_CONNECTED.

Agreement:
For eMTC PUSCH, a 3-bit field to indicate K=8 values for the uplink transmission segment duration:

· Full-PRB allocation (unit: subframes): 2 4 8 16 32 64 128 256

· Sub-PRB allocation (unit: resource units): 1 2 4 8 16 32 64 128

Agreement:
For eMTC, a 3-bit field is defined in the SIB to indicate the following K=8 values for the uplink transmission segment duration of PRACH:

· (TCP+TSEQ+TGP), 2*(TCP+TSEQ+TGP), 4*(TCP+TSEQ+TGP), 8*(TCP+TSEQ+TGP), 16*(TCP+TSEQ+TGP), 32*(TCP+TSEQ+TGP), 64*(TCP+TSEQ+TGP), 128*(TCP+TSEQ+TGP)  
Agreement:
For eMTC, the same value is used for segment durations for all PRACH preambles

Agreement:
For NB-IOT, the same value is used for segment durations for all NPRACH preambles for a particular NPRACH format

Agreement:
In eMTC/NB-IoT, NTA update based on TA Command field in msg2 and MAC CE TA command is used for UL timing alignment correction as follows:

· No extension on TAC 11-bit field in Random Access Response 

· When TAC (TA) in Msg2 is received, UE first adjustment and NTA is adjusted as follows: NTA,new = TA (16, where TA is the timing advance command in msg2.
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 is updated as follows: 
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· Where TA is the TAC field received in MAC CE command.

Agreement:
RAN1 has discussed the following aspects and leaves it up to RAN2 to specify UE behaviour related to expiry of UL synchronization validity timer and determine which of the following aspects are to be specified: 

· Mechanisms for UE to declare loss of UL synchronization including mechanisms for UL synchronization recovery procedure when UL synchronization is lost if UL synchronization validity timer expires in RRC_CONNECTED 

· It is up to RAN2 to specify this new behaviour for connected UE within RLF set of procedures or a new procedure for re-acquiring satellite ephemeris
· Mechanism for UL synchronization includes re-acquiring the satellite ephemeris and common TA parameters if indicated on SIB
· A new clause of RLF for loss of UL synchronization if validity timer for UL synchronization expires assuming a new re-interpretation of RLF set of procedures is specified for recovery of UL synchronization with re-acquisition of satellite ephemeris and common TA parameters if indicated 

· Potential additional RACH after re-acquisition of satellite ephemeris and common TA parameters if indicated for the UL synchronization recovery procedure in case of potential residual TA error.
· If validity timer for UL synchronization expires and no UL synchronization recovery mechanisms specified as above, UE behaviour shall declare RLF and go into idle mode autonomously to re-acquire ephemeris SIB. UE will then need to re-access the cell via Random Access procedure.

· UE signalling to indicate the validity timer for UL synchronization is about to expire

In this contribution, we share our views on the potential enhancements for uplink time and frequency synchronization. 
2. Discussion

2.1. GNSS outdate issue
In the RAN1#106-e meeting, there were some discussions on the GNSS window. The majority companies think that the there is a GNSS validity duration and beyond the duration the UE will assume that the GNSS is no longer valid or it is outdated. Thus, the following agreement was reached. 
Agreement:
For sporadic short transmission, UE in RRC_CONNECTED should go back to idle mode and re-acquire a GNSS position fix if GNSS becomes outdated.

Here we continue discussing some of the leftover questions. As the agreement allows the UE to go to idle mode after the GNSS becomes outdated, RAN1 should discuss and conclude whether or not the eNB should be aware of the GNSS validity duration. In case the eNB is not aware of the GNSS validity duration, it implies that the UE switching to idle mode is completely out of the eNB control. Another solution is to let UE to inform the eNB that there is a need to release the connection, for which some companies proposed to use R16 MAC RAI message. These two options can be further discussed in RAN2 and leave for RAN2 to decide. 
Proposal 1: RAN2 can further discuss and decide the procedure for the UE to go back to idle for GNSS acquisition. 
2.2. DL synchronization

There is still remaining issue for the DL synchronization due to the high Doppler shift. Two options were considered and discussed. The most straightforward option is to increase the channel raster granularity up to 200kHz. This change can be based on the legacy channel raster and switch off half of the raster points within the  S band, which would be easily implemented by RAN4 as there was already similar exercises done for unlicensed band. On the other hand, there is another alternative to indicate the ARFCN index portion in the MIB, where 2 LSB is proposed, so that the UE after decoding MIB can resolve the potential ambiguity due to the large Doppler shift. From our viewpoint, increasing the channel raster granularity is the simplest solution. The option 2 in some worse cases, the MIB might not be decodable. To avoid the potential performance uncertainty, we suggest that RAN1 adopts the option 1. 
Proposal 2: for DL synchronization, RAN1 to adopt the solution with channel raster grid increase to 200kHz. 
3. Conclusion

In this contribution, we have discussed some of the topics selected in the new WID for NTN-IoT R17, the following proposals are presented for RAN1 to consider 

Proposal 1: RAN2 can further discuss and decide the procedure for the UE to go back to idle for GNSS acquisition. 
Proposal 2: for DL synchronization, RAN1 to adopt the solution with channel raster grid increase to 200kHz. 
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