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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In RAN1#106-e, some agreements have been achieved to enhance the timing relationship for NTN
[bookmark: _GoBack]Agreement: 
· The UE-specific K_offset can be provided and updated by network with MAC CE.
· FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together

Agreement:
For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH.
· Note: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  , where  is assumed for PDCCH ordered PRACH.
· FFS: Which value of  should be applied
· FFS: Whether the  timing relationship is impacted by UE behavior within or after the validity duration.


Agreement:
The unit of K_offset is number of slots for a given subcarrier spacing.
· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

Agreement:
The information of K_mac is carried in system information.



Agreement:
The unit of K_mac is number of slots for a given subcarrier spacing.
· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

Agreement:
In the estimate of UE-gNB RTT, which is equal to the sum of UE’s TA and K_mac, for delaying the starts of ra-ResponseWindow and msgB-ResponseWindow, the UE’s TA is equal to  with .

Agreement:
For defining value range(s) of K_offset, down-select one option from below:
· Option 1: One value range of K_offset covering all scenarios.
· Option 2: Different value ranges of K_offset for different scenarios.



In this contribution, we provide some further considerations on timing relationship enhancement for NTN.

[bookmark: _Ref129681832]Discussion on timing relationship enhancement for NTN
K_offset update

At the GTW session on August 17, 2021, the following agreement was made:
Agreement: 
· The UE-specific K_offset can be provided and updated by network with MAC CE.
· FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together
Based on the views expressed, it can be seen that there are a number of companies that would like to support the RRC reconfiguration method, but there are also several companies that question the necessity and raise some issues.
Moderator recommendation on Issue #1:
Proponents are encouraged to further justify the necessity of the RRC reconfiguration method for updating UE-specific K_offset at the next RAN1 meeting.

Our opinion on this issue is: 
Based on the agreement that UE-specific K_offset can be provided and updated by network with MAC CE, UE-specific K_offset update by RRC reconfiguration may introduce complexity and is not necessary.
Proposal 1: The UE-specific K_offset can be provided and updated by network with MAC CE, and not by RRC reconfiguration.


[bookmark: OLE_LINK48]Cell-specific K_offset value determination
In RAN1#106-e, one issue has been mentioned that cell-specific K_offset may have misalignment between gNB and UE. 

Our opinion is: Yes, misalignment of cell-specific K_offset between gNB and UE does exist due to large RTT between gNB and UE. The issue may cause errors in scheduling in a time window right after the network update cell-specific K_offset. The more often cell-specific K_offset is updated, more likely errors will be caused. To solve this issue we propose to configure a time window after cell-specific K_offset update and before it become effective at the gNB side.

Proposal 2: For cell-specific K_offset update, a time window shall be configured by the network to delay it taking effective. 

Beam-specific K_offset
Regarding whether or not beam-specific K_offset is supported in initial access, it has been discussed in several meetings from 103-e to 106-e meeting. 

Our opinion is to support beam-specific K_offset because it is a good compromising between cell-specific and UE-specific K_offset. Beam-specific K_offset can take the rolls of cell-specific K_offset and even UE-specific K_offset, greatly decreasing the complexity and signaling overhead introduced by UE-specific K_offset. Beam-specific K_offset can be indicated by system information. We would also like to propose to enhance the system information to be beam-specific also, so that the signaling overhead to broadcast beam-specifc K_offset can be significantly reduced.

Proposal 3: Support beam-specific K_offset.
Proposal 4: Support beam-specific system information, which can carry beam-specific K_offset and is dedicated for a particular beam.

Conclusions
[bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref124589665]In this contribution, we discussed enhancements for timing relationship in NTN. Then we get the following observations and proposals:

Proposal 1: The UE-specific K_offset can be provided and updated by network with MAC CE, and not by RRC reconfiguration.

Proposal 2: For cell-specific K_offset update, a time window shall be configured by the network to delay it taking effective. 

Proposal 3: Support beam-specific K_offset.

Proposal 4: Support beam-specific system information, which can carry beam-specific K_offset and is dedicated for a particular beam.
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