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1. [bookmark: OLE_LINK14][bookmark: _Ref490222521][bookmark: OLE_LINK13]Introduction
In Rel-17 maintenance phase, our contribution [1] highlighted an inconsistency in the description of the timing of the first msg3 repetition. Specifically, a dedicated paragraph in TS38.213 introduced for msg3 repetition feature in Rel-17 coverage enhancement WI states that the timing of the first msg3 PUSCH repetition is determined based on a formula  . However, this formula contrasts with  in the previous paragraph for the timing of msg3 PUSCH when there is no repetition. 
	8.3	PUSCH scheduled by RAR UL grant
……
Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. 
With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214] and  is provided by cellSpecificKoffset; otherwise, if not provided, . 
[bookmark: _Hlk162858558]A UE can be provided in BWP-UplinkCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests repetitions for the PUSCH transmission [11, TS 38.321], the UE transmits the PUSCH over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 from a set of four values provided by numberOfMsg3-RepetitionsList or from {1, 2, 3, 4} if numberOfMsg3-RepetitionsList is not provided. The UE determines an MCS for the PUSCH transmission by the 2 LSBs of the MCS field in the RAR UL grant or by the 3 LSBs of the MCS field in the DCI format 0_0, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


It is worth mentioning that the timing of the first msg3 PUSCH repetition applies under the condition of unpaired spectrum operation, i.e. TDD. The main objection on the proposed change in [1] is that TDD band in Rel-17 NTN is not available.  The relevant discussion was summarized in [2] and the conclusion was reached in RAN1#114 as follow. 
	Conclusion
The issue raised in R1-2306721 could be discussed again for Rel-18.


With TDD bands introduced for ATG in Rel-18, changes to the specifications are necessary. Moreover, as msg3 repetition can be supported in NTN, the issue remains even within FDD bands.
In this contribution, we discuss and provide our views on the correction of the timing of first msg3 repetition in NTN.
2. Discussions
In this section, we discuss the necessity of correction on timing of first msg3 repetition from several aspects. 
Firstly, in Rel-17 NTN WID [3], it clearly states that TDD can be used for ATG and HAPS scenarios, which are also assumed in NR Rel-17 NTN topic. Although there’s no TDD band defined in RAN4, TDD is not excluded from RAN2 discussions either. For example, in RAN2 spec., the RTT timer HARQ-RTT-TimerDL-NTN introduced for Rel-17 NTN is not limited to FDD.
Consequently, the enhancement of timing relationships through K_offset is not only for FDD but also for TDD configurations.
	The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.


Observation 1: The timing relationship enhancement via K_offset agreed in Rel-17 NTN can be applicable for both FDD and TDD as the WID does not preclude TDD from being used for ATG and HAPS.
Secondly, in the current spec (TS38.213 V18.2.0),  is considered once provided regardless of the carrier type, by the statement “ is provided by cellSpecificKoffset; otherwise, if not provided, .”. NW could decide whether to provide the higher parameter cellSpecificKoffset if necessary. Thus, the description of timing relationship for first transmission for msg3 PUSCH is applicable both for TDD and FDD. 
	[bookmark: _Toc12021464][bookmark: _Toc20311576][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899133][bookmark: _Toc29899551][bookmark: _Toc29917288][bookmark: _Toc36498162][bookmark: _Toc45699188][bookmark: _Toc161999113][bookmark: _Toc11352141][bookmark: _Toc20318031][bookmark: _Toc27299929][bookmark: _Toc29673202][bookmark: _Toc29673343][bookmark: _Toc29674336][bookmark: _Toc36645566][bookmark: _Toc45810611][bookmark: _Toc155085603]8.3	PUSCH scheduled by RAR UL grant
……
Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. 
With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214] and  is provided by cellSpecificKoffset; otherwise, if not provided, . 


Observation 2: When Msg3 PUSCH is not repeated, the timing relationship  used to determine the timing of Msg3 PUSCH is applicable both for TDD and FDD according to the spec.
Thirdly, according to the following agreements, the number of msg3 PUSCH repetitions is counted based on available slots. For TDD, available slots should preclude the ones overlapped with symbols indicated by tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst. On the other hand, all slots are considered as available slots for msg3 PUSCH repetition for FDD. The text cited below is to clarify the available slots for TDD.
	For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst



	Agreement (RAN1#105-e)
Available slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.
Agreement (RAN1#106-e)
The available slot of Msg3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, no other additional Rel-16 signals/signalings will be considered. 
· If a symbol for Msg3 repetition in a slot overlaps with SSB transmission [FFS:N Gap symbols after SSB], the slot is determined as not available during the counting of repetitions. As there is no Msg3 repetition in the slot, no Msg3 repetition omission applies to the slot.
Agreement (RAN1#107-e)
Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.
· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.
· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.
Agreement (RAN1#107bis-e)
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.


The whole paragraph for msg3 repetition mechanism introduced in Rel-17 does not consider the large propagation delay in NTN, the formula () , which is directly copied from R15, is not applicable when msg3 repetition is enabled in NTN. Although there is no explicit discussion on whether msg3 PUSCH repetition is supported in NTN, it should also be noted that msg3 repetition was already assumed to be supported in NTN according to the following agreement made for msg3 baseline link budget analysis in Rel-18 NTN coverage enhancement discussions.
	Agreement (RAN1 #109)
If corresponding channel (including SCS) is agreed as evaluation target channel, the following features introduced in Rel-17 Coverage enhancement WI can be applied in coverage evaluation of NR NTN.
· For VoIP, max 20 PUSCH repetitions if SCS = 15 kHz and packet combining/HARQ are not applied; otherwise, max 32 PUSCH repetitions with consideration of the impact on E2E latency
· For low-data rate service, max 32 PUSCH repetitions
· TBoMS
· Joint channel estimation (DMRS bundling)
· Companies are encouraged to report how to apply
· Max 16 Msg.3 PUSCH repetitions


Observation 3: Msg3 PUSCH repetition mechanism is supported in NTN.
Similarly, ATG scenarios are implicitly also supported in Rel-18 NTN WID [4] as follows. 
	The work item aims at specifying enhancements for NG-RAN based NTN (Non-Terrestrial Networks) according to the following assumptions with implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios:
……


Furthermore, NR operating bands n1, n3, n34, n39, n41, n78, n79, which are defined in Table 5.2-1 in TS38.101-1 V18.4.0, can be applied for ATG operation.
	5.2J	Operating band for ATG
NR operating bands n1, n3, n34, n39, n41, n78, n79, which are defined in Table 5.2-1, can be applied for ATG operation.
……
Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	---- omitted rows ----

	n31
	452.5 MHz – 457.5 MHz
	462.5 MHz – 467.5 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n3810
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n46
	5150 MHz – 5925 MHz
	5150 MHz – 5925 MHz
	TDD13

	---- omitted rows ----

	n7712
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n7917
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD





Observation 4: Both TDD and FDD systems could be supported in Rel-18 NTN scenario (including HAPS and ATG).
From the above, the timing correction is necessary via introducing K_offset into the timing of first msg3 repetition for supporting msg3 repetition in NTN scenarios, at least in Rel-18 NTN. 
Proposal 1: At least in Rel-18 NTN, support to introduce K_offset into the timing of first msg3 repetition. 
In our contribution [5], we provide a draft CR for the timing correction in TS38.213 V18.2.0. We introduce the K_offset into the timing of first msg3 repetition in red. In addition, for further clarification, we move “for unpaired spectrum operation” into the last half sentence in unmodified text and make it as one new sentence, where determining the available slots for msg3 repetitions. In consequence, the timing relationship enhancement can be applicable for msg3 PUSCH repetition both in TDD and FDD.
	8.3	PUSCH scheduled by RAR UL grant
<<----- unchanged text omitted ----->>
A UE can be provided in BWP-UplinkCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests repetitions for the PUSCH transmission [11, TS 38.321], the UE transmits the PUSCH over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 from a set of four values provided by numberOfMsg3-RepetitionsList or from {1, 2, 3, 4} if numberOfMsg3-RepetitionsList is not provided. The UE determines an MCS for the PUSCH transmission by the 2 LSBs of the MCS field in the RAR UL grant or by the 3 LSBs of the MCS field in the DCI format 0_0, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, tThe UE determines the  slots as the first  slots for the PUSCH transmission starting from slot  where   and  are provided in [6, TS 38.214] and  is provided by cellSpecificKoffset; otherwise, if not provided, . For unpaired spectrum operation, a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<<----- unchanged text omitted ----->>


Proposal 2: Adopt the draft CR in R1-2402216 for the timing correction of the first msg3 repetition in TS38.213.
3. Conclusion
In this contribution, we provide our views on the correction of the timing of first msg3 repetition in NTN. According to the discussions, we have following observations and proposals: 
Observation 1: The timing relationship enhancement via K_offset agreed in Rel-17 NTN can be applicable for both FDD and TDD as the WID does not preclude TDD from being used for ATG and HAPS.
Observation 2: When Msg3 PUSCH is not repeated, the timing relationship  used to determine the timing of Msg3 PUSCH is applicable both for TDD and FDD according to the spec.
Observation 3: Msg3 PUSCH repetition mechanism is supported in NTN.
Observation 4: Both TDD and FDD systems could be supported in Rel-18 NTN scenario (including HAPS and ATG).
Proposal 1: At least in Rel-18 NTN, support to introduce K_offset into the timing of first msg3 repetition.
Proposal 2: Adopt the draft CR in R1-2402216 for the timing correction of the first msg3 repetition in TS38.213.
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