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[bookmark: _Ref18181]Introduction
In RAN1#106-e meeting [1], the following agreements were reached on timing relationship enhancements of IOT NTN:
Agreement:
For NB-IoT, on receiving a timing advance command ending in DL subframe n, the corresponding adjustment of the uplink transmission timing by the received time advance shall be delayed by Koffset as compared to current specification
Agreement:
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
Agreement:
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
In this document, we provide our views on the value of K_offset for both initial access and connected mode of operation. 
The value of K_offset
In the earlier RAN1 meetings, a mutual consensus has been reached to introduce a timing offset, K_offset for NTN transmission. The purpose of introducing K_offset is to ensure the causality of UE operation when a UE receives a DL signal at subframe n which triggers an UL transmission at a later subframe. In particular, it is applicable to the following types of transmission [2]:
· NPDCCH to NPUSCH format 1 
· RAR grant to NPUSCH format 1
· NPDSCH to HARQ-ACK on NPUSCH format 2
· Timing advance command activation
· NPDCCH order to NPRACH 
UE applies  to any UL transmission, implying that UL signal frame/subframe timing at the UE is a few hundred subframes ahead of DL frame/subframe timing due to large RTTs in NTN. K_offset is added to the existing DL-to-UL subframe offset in the NB-IOT specifications so that the corresponding UL transmission takes place on or after the existing subframe offset from the triggering DL reception. So,  K_offset should be a number of subframes which cover the entire duration  of the UE at any given time. In RAN1#106-e meeting, it was agreed that – “For IoT NTN, support cell-specific Koffset configuration for use during initial access” and “For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.” 
· Cell-specific K_offset:
The value of cell-specific K_offset should be such that the causality of operation is guaranteed for a UE which has the largest delay to the reference point. Therefore, the cell-specific K_offset (in the unit of subframes) should cover the largest possible  in the cell.
Observation 1: The following relationship should hold for the value of : 
 The largest possible  in the cell.
Proposal 1: The  for IoT-NTN is transmitted in SIB.
· UE-specific K_offset:
When the UE is in RRC_CONNECTED state, a UE-specific  is used by the UE for UL transmissions. Therefore, to ensure causality of operation at UE side, the UE-specific K_offset (in the unit of subframes) should cover the UE-specific . 
Observation 2: The following relationship should hold for the value of :
   of the UE in RRC_CONNECTED state.
Although the support of UE-specific K_offset in RRC_CONNECTED stated has been agreed, using two different K_offset values will increase implementation complexity of both UE and network. In particular, the network needs to maintain different DL-to-UL timings for HARQ-ACK, PUSCH, msg3 for different UEs (as opposed to predefined timings currently specified in the spec). This may unnecessarily increase scheduling and timing complexity at the network side which may not be justifiable by the amount of delay savings achieved by introducing the UE-specific K_offset. From the UE point of view, maintaining two different values of K_offset increases the implementation complexity. Therefore, in our view, the UE-specific K_offset should be an optional feature, and we have the following proposal:
Proposal 2: In RRC_CONNECTED state, if the UE is not configured with UE-specific K_offset, it uses the cell-specific K_offset.
Conclusions
In this contribution, we discussed the values of K_offset. Our observations and proposals are summarized as follows:
Observation 1: The following relationship should hold for the value of : 
 The largest possible  in the cell
Proposal 1: The  for IoT-NTN is transmitted in SIB.
Observation 2: The following relationship should hold for the value of :
   of the UE in RRC_CONNECTED state
Proposal 2: In RRC_CONNECTED state, if the UE is not configured with UE-specific K_offset, it uses the cell-specific K_offset.
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