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[bookmark: _Ref85728113]Introduction
This contribution discusses the remaining issues for NTN-NR. 
Discussion
Clarification on Koffset for TAC 
In RAN1 #104b-e meeting, introducing Koffset for timing advance command (TAC) application was agreed.
	Agreement:
Confirm the following working assumption:
Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.



The motivation of introducing Koffset is to cover the long propagation delay in NTN deployment when a TAC is received on a downlink slot and should be applied to an uplink slot. If the TAC is received on an uplink slot, the Koffset is not needed. Figure 1 illustrates the difference between Alt 1 for TAC received on uplink slot n and Alt 2 for TAC received on downlink slot n. In Figure 1, Tpro represents the legacy processing time duration.



Figure 1: Illustration of application for TAC in NTN 
However, current spec says for a TAC received on uplink slot n, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot n + m, where m is determined from the Koffset and the legacy processing time duration, which is not aligned with the motivation of introducing Koffset. Therefore, clarification on Koffset application for TAC is needed, e.g., Koffset should be applied when the TAC is received on downlink slot n. We propose the following TP#1 to clarify this issue.
	--------------------TP#1: Start of TP for TS 38.213 V17.1.0 ---------------------------
4.2 Transmission timing adjustments
<Unchanged parts are omitted>
[bookmark: _Hlk88755617]For a timing advance command received on uplink downlink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8.2A or 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in clause 8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is the number of slots per subframe,  is the subframe duration of 1 msec, and , where  is provided by CellSpecific_Koffset and  is provided by a MAC CE command; otherwise, if not respectively provided,  or .  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers. For , the UE assumes  [6, TS 38.214]. Slot  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and for all configured initial UL BWPs provided by initialUplinkBWP. The uplink slot  is the last slot among uplink slot(s) overlapping with the slot(s) of PDSCH reception assuming , where the PDSCH provides the timing advance command and  is defined in [4, TS 38.211].
--------------------End of TP for TS 38.213 V17.1.0 ---------------------------------



Proposal 1 Adopt the proposed TP#1 for 38.213 to clarify Koffset application for TAC.

Clarification on for MAC-CE Activation/Deactivation
According to RAN1 agreement, for a MAC-CE command in PDSCH, K_mac is needed for UE action and assumption on downlink configuration and is not needed for UE action and assumption on uplink configuration. To reflect this agreement, take one downlink configuration (e.g. TCI states activation) and one uplink configuration (e.g. SP SRS activation) as example, the spec says the following. 
	-------------------- TS 38.214 V17.1.0 ---------------------------
5.1.5 	Antenna ports quasi co-location
When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1, and  is provided by K-Mac or  if K-Mac is not provided. If tci-PresentInDCI is set to 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA', and when applicable, also with respect to qcl-Type set to 'typeD'. 

6.2.1	UE sounding procedure
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 or 6.1.3.36 of [10, TS 38.321], for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. When the SRS is configured with the higher layer parameter SRS-ResourceSet, each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the SRS is configured with the higher layer parameter SRS-PosResourceSet, each ID in the list of reference signal IDs may refer to a reference SS/PBCH block on a serving or non-serving cell indicated by PCI field in the activation command, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise, or DL PRS resource of a serving or non-serving cell associated with a dl-PRS-ID indicated by DL-PRS ID field in the activation command.



With NTN context, we would understand for TCI states activation, UE would transmit HARQ-ACK in uplink slot n and apply the MAC-CE from the first downlink slot that is after downlink slot . For SP SRS activation, UE would transmit HARQ-ACK in uplink slot n and apply the MAC-CE from the first uplink slot that is after uplink slot. But the spec does not differentiate whether a downlink slot or an uplink slot should be assumed, the same descriptions apply for both downlink configuration and uplink configuration, and it would cause confusion for a reader without NTN context as a large TA gap exists between a downlink slot and an uplink slot with the same slot index. 
To clarify this issue, we propose to differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration. For uplink configuration, this clarification may not be needed because all the slots are corresponding to the same direction. We provide TP#2 for TCI states activation for example. 
	--------------------TP#2: Start of TP for TS 38.214 V17.1.0 ---------------------------
5.1.5 	Antenna ports quasi co-location
<Unchanged parts are omitted>
When the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first downlink slot that is after downlink slot where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1, and  is provided by K-Mac or  if K-Mac is not provided. If tci-PresentInDCI is set to 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA', and when applicable, also with respect to qcl-Type set to 'typeD'.
--------------------End of TP for TS 38.214 V17.1.0 ---------------------------------



Proposal 2 Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.

Clarification on C-DAI and T-DAI definition 
In RAN1 #105e meeting, the definition of C-DAI and T-DAI count for feedback-enabled HARQ processes was agreed as follows.
	Agreement:
For Type-2 HARQ codebook in NTN, 
· For the DCI of PDSCH with feedback-enabled HARQ processes, the C-DAI and T-DAI are the count of only feedback-enabled processes
· FFS: Whether DCI for SPS release and any other DCIs are included in counting of C-DAI and T-DAI



It is clear from the agreement that RAN1 has agreed to change the definition of the C-DAI and T-DAI, and the new definition is: they are the count of only feedback-enabled processes. However, the above agreement was not reflected in current spec. The latest CR still uses the legacy C-DAI and T-DAI definition. We propose the following TP#3 to clarify this issue.
	--------------------TP#3: Start of TP for TS 38.213 V17.1.0 ---------------------------
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts are omitted>
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions or PDSCH receptions with enabled HARQ-ACK information if HARQ-feedbackEnabling-disablingperHARQprocess is provided, or HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
<Unchanged parts are omitted>
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or PDSCH reception(s) with enabled HARQ-ACK information if HARQ-feedbackEnabling-disablingperHARQprocess is provided, or HARQ-ACK information that does not correspond to PDSCH receptions, associated with DCI formats, excluding the SPS activation DCI, is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
--------------------End of TP for TS 38.213 V17.1.0 ---------------------------------



Proposal 3 Adopt the proposed TP#3 for 38.213 to clarify C-DAI and T-DAI count for feedback-enabled HARQ processes.
[bookmark: _GoBack]
Neighbour cell’s epoch time
For satellite ephemeris and common TA related parameters, RAN1#107e meeting has agreed the following.
	Agreement
The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.

Agreement
The reference point of the epoch time for assistance information (i.e. Serving satellite ephemeris and Common TA parameters) should be known by UE. 
· FFS: the definition of the reference point

Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.



Currently, serving cell’s epoch time can be explicitly or implicitly configured to the UE. When it comes to handover case, since most of essential SI would be provided in handover command and UE is not required to receive the target cell’s SIB for that, it would be straightforward that the target cell’s epoch time is explicitly provided in the handover command. As the format of explicit epoch time includes an SFN and a subframe number, it would also make sense that UE follows target cell’s timing when referring to the SFN and subframe number. That is, after UE performs DL synchronization to the target cell and read the MIB, UE will know the target cell’s SFN and then the epoch time.
Proposal 4 During handover, the target cell’s satellite ephemeris, common TA related parameters and the epoch time indication can be provided by the target gNB and then transparently forwarded to UE by the source gNB.
Proposal 5 When target cell’s epoch time is explicitly provided in handover command, UE follows the target cell’s downlink timing to determine the target cell’s epoch time (i.e. SFN and subframe number).
For idle mode measurement, target cell’s satellite ephemeris is required for the UE-based SMTC adjustment. As the ephemeris is used to determine the SMTC offset, it is correct to understand that UE needs to acquire the neighbour cell’s epoch time before being able to measure the cell. Then the only timing UE could follow, when neighbour cell’s epoch time is explicitly signalled, would be the serving cell’s timing. That is, all neighbour cells’ epoch time, when explicitly broadcasted, would be based on the serving cell’s timing.
Proposal 6 When neighbour cell’s epoch time is explicitly broadcasted for IDLE mode measurement, UE follows the serving cell’s downlink timing to determine the neighbour cell’s epoch time (i.e. SFN and subframe number). 

Ambiguity in interpretation SFN indicating epoch time
RAN1#108e meeting has discussed the issue of ambiguity in interpretation SFN indicating epoch time. Since the SFN has a periodicity of 10.24 ms, when UE receives NTN-SIB with an explicit indication in SFN number X, the UE could be in doubt as to whether the indication is for SFN X in current SFN cycle or in the next SFN cycle or in the past SFN cycle. Two options are discussed to clarify this issue:
· Option 1: If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· Option 2: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
As shown in Figure 2, assume NTN-SIB is received on SFN Y=150 in SFN cycle N with an explicit epoch time indication in SFN X and Option 1 is adopted. When the range of X is from 662 to 1023, the epoch time would be associated to SFN cycle N-1; When the range of X is from 0 to 661, the epoch time would be associated to SFN cycle N. On the other hand, if Option 2 is assumed, when the range of X is from 150 to 1023, the epoch time would be associated to SFN cycle N; When the range of X is from 0 to 149, the epoch time would be associated to SFN cycle N+1.


Figure 2: Illustration of Option 1 and Option 2 for epoch time indication
The benefit of Option 1 is to allow gNB to indicate an epoch time close to the time when UE reads the NTN-SIB. This function is not always possible for Option 2 as it only allows epoch time in the future. 
With Option 1, the gNB can indicate the past epoch time which is important as the range can give quite good ephemeris or common TA estimation while still not cost much for the validity duration shortening. Another drawback for Option 2 is that when an idle UE reads epoch time in far ahead future, e.g. >5s, it will have to stay pending; or it will perform backward estimation with degraded performance because the gap is large. 
For the above reasons, our preference is Option 1.
Proposal 7 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.

Conclusion
This contribution provides the following proposals.
Proposal 1 Adopt the proposed TP#1 for 38.213 to clarify Koffset application for TAC.
Proposal 2 Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
Proposal 3 Adopt the proposed TP#3 for 38.213 to clarify C-DAI and T-DAI count for feedback-enabled HARQ processes.
Proposal 4 During handover, the target cell’s satellite ephemeris, common TA related parameters and the epoch time indication can be provided by the target gNB and then transparently forwarded to UE by the source gNB.
Proposal 5 When target cell’s epoch time is explicitly provided in handover command, UE follows the target cell’s downlink timing to determine the target cell’s epoch time (i.e. SFN and subframe number).
Proposal 6 When neighbour cell’s epoch time is explicitly broadcasted for IDLE mode measurement, UE follows the serving cell’s downlink timing to determine the neighbour cell’s epoch time (i.e. SFN and subframe number). 
Proposal 7 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
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