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1 Introduction
This contribution discusses the remaining issues on timing relationship enhancement for NTN. 
2 Issues on timing relationship of random access response
To compensate the large UE-gNB RTT in NTN, it was agreed in RAN1 #105-e to introduce an additional delay for the starts of ra-ResponseWindow and msgB-ResponseWindow, which is equal to sum of UE’s TA and K_mac.
	Agreement:
The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT. 
· The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Note 1: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  . The estimate of gNB-satellite RTT is equal to the sum of  and K_mac.  How to treat  and  can be further discussed.
Note 2: According to the RAN1#104bis-e agreement: When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Note 3: The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.
Note 4: Other options of determining the estimate of UE-gNB RTT can be further discussed.


The above agreement was captured in Clause 8.2 and 8.2A of TS38.213 v17.0.0 [1] as follows, where an additional offset of  is introduced for the start ra-ResponseWindow and msgB-ResponseWindow. 
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In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. The window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by K-Mac or  if K-Mac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 

Note that  is the sum of ,  and  according to TS 38.211 [2]. kmac is provided by higher-layer parameter K-MAC. 
[bookmark: _Toc19796379][bookmark: _Toc26459605][bookmark: _Toc29230249][bookmark: _Toc36026508][bookmark: _Toc45107347][bookmark: _Toc51774016][bookmark: _Toc90901830]4.3.1	Frames and subframes

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86995707][bookmark: _Hlk86996296]-	 is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured, otherwise .

The above specification is in line with the NTN agreement. However, it unintentionally changes the behaviour for a terrestrial UE. In particular, for a terrestrial UE, , ,  and kmac can be set to zero. However, the value of  may be non-zero. Note that the value of  is provided by n-TimingAdvanceOffset for the serving cell. If the UE is not provided n-TimingAdvanceOffset for a serving cell, the UE determines a default value  of the timing advance offset for the serving cell as described in TS 38.133. Therefore, an unnecessary offset of  is introduced for a terrestrial UE for the starts of ra-ResponseWindow and msgB-ResponseWindow.
To solve this issue, there are three possible options
· Option 1:  is introduced for Rel-17 terrestrial UEs for the start of ra-ResponseWindow and msgB-ResponseWindow
· Option 2:  is excluded for Rel-17 NTN UEs for the start of ra-ResponseWindow and msgB-ResponseWindow (this needs modification of the NTN agreement)
· Option 3: If , an additional offset of  for the start of ra-ResponseWindow and msgB-ResponseWindow, otherwise, there is no additional offset.
Option 1 does not require any specification update but changes the behaviour for terrestrial UEs while option 2 keeps the legacy terrestrial UE behaviour but would require a modification of the NTN agreement. Option 3 keeps the legacy terrestrial UE behaviour and at the same time does not need to revert the NTN agreement. It should also be noted that from technical point of view, there may be no big differences in practice among the three options since the maximum value of  is 20us which is much smaller than the length of 1 symbol even for the largest SCS. To comply with the agreement, we propose to agree on option 3 with the following text proposal
	· TP#1 for Clause 8.2 of TS38.213
============================ Unchanged Text Omitted ===================================
[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If , Tthe window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by K-Mac or  if K-Mac is not provided.The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
============================ Unchanged Text Omitted ===================================

	· TP#2 for Clause 8.2A of TS38.213
============================ Unchanged Text Omitted ===================================
In response to a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. If , Tthe window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by K-Mac or  if K-Mac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
============================ Unchanged Text Omitted ===================================


Proposal 1: Adopt TP#1~#2 of TS38.213.
3 Issues on timing of K_mac
In RAN1#105-e, the following agreements have been achieved:
	Agreement:
If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH.
Note: Here K_mac is assumed to have the unit of the PUCCH slot. This can be revisited after the K_mac signaling design is finalized.


To comply with this agreement, the following refinements shall be adopted in 38.214 [2]:
	· TP#3 for Clause 5.1.4.2 of TS38.214
============================ Unchanged Text Omitted ===================================
For a UE configured with a list of semi-persistent ZP-CSI-RS-ResourceSet(s) provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList: 
-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, as described in clause 6.1.3.19 of [10, TS 38.321], for ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, as described in clause 6.1.3.19 of [10, TS 38.321], for activated ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
============================ Unchanged Text Omitted ===================================

	· TP#4 for Clause 5.1.5 of TS38.214
============================ Unchanged Text Omitted ===================================
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. 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'. 
============================ Unchanged Text Omitted ===================================

	· TP#5 for Clause 5.2.1.5 of TS38.214
============================ Unchanged Text Omitted ===================================
A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
============================ Unchanged Text Omitted ===================================



Proposal 2: Adopt TP#3~#5 of TS38.214.

4 Conclusion
The observations and proposals made in this contribution are summarized below:
Proposal 1: Adopt TP#1~#2 of TS38.213.
Proposal 2: Adopt TP#3~#5 of TS38.214.
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