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Based on NTN Chairman's Notes 107-e [1], there are some agreements on timing relationship of NTN, and some FFS points are also listed as follows: 
Agreement
For defining value range(s) of K_offset, specify one value range of K_offset covering all scenarios

Agreement
For defining value range(s) of K_mac, specify one value range of K_mac covering all scenarios.

Agreement
For determining UE specific K_offset 
· Option 2: MAC CE provides a differential UE specific K_offset value. The full UE specific K_offset value equals the cell specific K_offset value minus the differential UE specific K_offset value.
· FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period

Agreement
15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.

Agreement
The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.

Agreement
The value range of cell specific K_offset is 0 – 1023 ms.

Agreement
The value range of K_mac is 1 – 512 ms.

Agreement
The value range of the differential UE specific K_offset provided in MAC CE is 0 – 63 ms.

Agreement
The K_offset value signaled in system information is always used for PDCCH ordered PRACH timing relationship.

Agreement
Adopt the following TP (38.213, 8.1):
For a PRACH transmission triggered by a PDCCH order, the PRACH mask index field [5, TS 38.212], if the value of the random access preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH block index indicated by the SS/PBCH block index field of the PDCCH order. If UE is provided with Koffset, for a PDCCH order received in downlink slot n, the available PRACH occasion is after uplink slot n+Koffset.
Note: Editor can make further adjustment as appropriate.

Agreement
On beam failure recovery procedure, for PRACH transmission in uplink slot n, UE monitors the corresponding PDCCH starting from downlink slot “n + K_mac + 4” within a corresponding RAR window.

In this contribution, we further analyze remaining technical issues of timing relationship aspect for NTN and provide our views on these issues.

Discussion 
K_offset update
On the support of RRC reconfiguration to update K_offset
In last meeting, it has been agreed that the UE-specific K_offset can be provided and updated by network with MAC CE. But on whether update this parameter by RRC, it should have careful consideration. We think gNB doesn’t need to frequently update the K_offset for GEO scenarios. 
According to the summary of RAN1 #104b-e [2], the observations below had been made:
	RAN1#104b-e Moderator observations
Several general observations can be made as follows.
· For GEO, both cell-specific and UE-specific K_offset updates can be rare.
· For LEO with earth moving cells, cell-specific K_offset update can be rare, while UE-specific K_offset update may be carried out, e.g., once every seconds.
· For LEO with earth fixed cells, both cell-specific and UE-specific K_offset updates may need to be more often. Cell-specific K_offset update can be done via system information update. UE-specific K_offset update may be carried out, e.g., once every seconds.



In our view, both MAC CE and RRC signaling are feasible as long as UE and gNB have the same understanding of “time”. For scenarios where the RTT changes relatively slowly, like as GEO, RRC reconfiguration option is more reasonable. The updating interval period of K_offset will be relatively longer, even minutes or hours. Compared with the updating interval time, timing ambiguity of RRC signaling is negligible.
For scenarios where the RTT changes relatively quickly, such as LEO case, updating period is shorter. Furthermore, the effective time after signalling indication is required to be shorter. MAC CE option can be used. However, gNB has the liberty to configure a larger K-offset to reduce the signaling overhead. In this case, RRC signaling is still useful.
Proposal 1: A UE-specific K_offset can be provided and updated by network with RRC reconfiguration.

It was been agreed that MAC CE provides a differential UE specific K_offset value. On “FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period”, we think there is no need of specification enhancement since cell specific K_offset update can be rare, and the ambiguity can be avoided by gNB implementation. Actually this procedure is same as any other SIB update in the specification
Proposal 2: There is no need of specification enhancement for the ambiguity of which cell-specific K_offset value to use during the SIB modification period. 

K_mac and common delay update
The common delay is defined as the common component of propagation delay shared by all UEs within the cell coverage and corresponds to the Round Trip Delay (RTD) between the RP and the satellite. According to Chairman's Notes RAN1#104bis-e 8.4, the common delay can be zero for the case when the RP is set on satellite. As agreed in past meetings, K_mac is needed for RP not placed at the satellite and indicated by a MAC-CE command in PDSCH. Herein K_mac is the offset equaled to RP-gNB RTT, where K_mac = feeder link RTT - common delay. 
For RAR window and MAC CE related timing relationship, real-time K_mac is needed. It’s better that the unit of K_mac and K_offset is the same. 
Proposal 3: Support the update of K_mac with MAC CE. 

TA reporting
Regarding the TA reporting, the overhead should be controllable. RAN2 has agreed event triggered TA report. In this case, it’s suitable to set one threshold to trigger. For example, when TA’s change exceeds one threshold, UE will report one new TA to gNB. Periodical TA reporting is also beneficial for timely TA tracking.
Proposal 4: On UE-specific TA reporting, periodic reporting can be supported. 
In addition, in order to minimize reporting overhead, it’s desirable that UE only reports TA change between current TA and previous TA with time range. The time range can be pre-configured, which can be mapped to one TA range and expressed by a few bits. For example, ‘00’ denotes [-10slots, -5slots], ‘01’ denotes [-5slots, 0], ‘10’ denotes [0slots, 5slots], ‘11’ denotes [5slots, 10slots].
For the signaling design of TA reporting, RRC signaling is preferred. 
Proposal 5: Using RRC signaling to report TA can be supported.
Proposal 6: Reporting differential TA between current TA and previous TA is preferred. 

Conclusion
In this contribution we analyzed timing relationship issues in NTN. 
We proposed:  
Proposal 1: A UE-specific K_offset can be provided and updated by network with RRC reconfiguration.
Proposal 2: There is no need of specification enhancement for the ambiguity of which cell-specific K_offset value to use during the SIB modification period. 
Proposal 3: Support the update of K_mac with MAC CE. 
Proposal 4: On UE-specific TA reporting, periodic reporting can be supported. 
Proposal 5: Using RRC signaling to report TA can be supported.
Proposal 6: Reporting differential TA between current TA and previous TA is preferred. 
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