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1 Background
In RAN1#111, the following conclusion was reached:Conclusion
Indication of Koffset can be left to eNB configuration to ensure there is enough time for UE processing time. The indicated Koffset should be based on the following principles:
· For any timing relationship, the minimum “physical time” within which an eMTC / NB-IoT NTN UE is required to process a given downlink physical channel / signal and produce an associated uplink response is equal to the corresponding minimum “physical time” for eMTC / NB-IoT in FDD terrestrial networks.
· NOTE: “physical time” refers to the physical time (in seconds) observed by the UE, i.e., including timing advance and scheduling delays.
· Whether/how to capture this in the specifications will be discussed at the next meeting.



In this contribution, we discuss whether the above conclusions should be captured in the specifications, and provide a text proposal for capturing the conclusion.

2 On the need for a specification change
Before the introduction of NTN in the LTE specifications, the timelines (i.e. minimum processing time for a given channel) were defined implicitly by the minimum scheduling offset and the maximum timing advance. With the introduction of  and , timelines at the UE can become arbitrarily small or non-causal.
Although the conclusion in the previous meeting goes in the correct direction, in our view a topic as critical as processing times cannot be kept in the Chairman’s notes. Current specifications do not capture any limitation on the timeline requirements and, therefore, if we strictly follow current specifications, the UE has to process channels within an arbitrarily small time (even non-causal time).
Observation 1: There is no specification text capturing the timeline requirements (minimum processing time) for NTN IOT. Based on current specifications, the UE has to process channels and provide a response within an arbitrarily small time.
Therefore, given the criticality of this issue, and the lack of normative text to describe this behavior, we propose to incorporate the conclusion in RAN1#111 into the Rel-17 specifications.
Proposal 1: Capture the timeline requirements agreed in the RAN1#111 conclusions in the specifications.
In the following, we present a text proposal for TS 36.213 capturing the above agreement for all physical channels.
Note that, in the following we use the following values:
· Maximum :  (TS 36.211, 8.1)
· Subframe duration (1ms):  (TS 36.211, 4.1)
The following table contains the proposed timelines for the different channels captured in the TP below:
	Channel(s)
	Timeline (minimum separation between channels)
	Justification

	RAR to Msg3 (eMTC)
	
	Minimum timeline is “n+6”, i.e., 5ms separation (minus the TA)

	PDCCH order to PRACH
	
	Minimum . In legacy TN, PRACH is transmitted with zero TA, so in this case the maximum TA is not included.

	PDSCH to HARQ-ACK
	
	Minimum timing is N+4, i.e., 3ms separation.

	MPDCCH to PUSCH
	
	Minimum timing is N+4, i.e., 3ms separation.

	PDCCH order to NPRACH
	
	Minimum  is 8. In legacy TN, NPRACH is transmitted with zero TA, so in this case the maximum TA is not included.

	RAR to Msg3 (NB-IoT)
	
	Minimum  is 12

	NPDSCH to HARQ-ACK
	
	Minimum  is 13, but minimum scheduling delay is . 

	NPDCCH to NPUSCH
	
	Minimum  is 8




==================================== <TP, 36.213> ====================================
[bookmark: _Toc415085441]6.1.1	Timing
<Unchanged parts are omitted>
In a NTN serving cell, a BL/CE UE is not expected to receive a PDSCH scheduling Msg3 PUSCH for which the first symbol of PUSCH starts earlier than   after end of the last symbol of the corresponding PDSCH.
In case a random access procedure is initiated by a "PDCCH order" in subframe n for non-BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe [image: ], [image: ], where a PRACH resource is available. 
In case a random access procedure is initiated by a "PDCCH order" reception ending in subframe n for BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe ,[image: ], where a PRACH resource is available.
In a NTN serving cell, a BL/CE UE is not expected to receive a “PDCCH order” for which the first symbol of the corresponding PRACH transmission starts earlier than   after end of the last symbol of the MPDCCH carrying the “PDCCH order”.

<Unchanged parts are omitted>
[bookmark: _Toc415085479]7.3.1	FDD HARQ-ACK reporting procedure
<Unchanged parts are omitted>

Table 7.3.1-2: HARQ-ACK delay for BL/CE UE in CEModeA
	'HARQ-ACK delay' field in DCI
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range1'
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range2', or 'ce-SchedulingEnhancement' is not configured and 'ce-HARQ-AckBundling' is set

	000
	4
	4

	001
	5
	5

	010
	7
	6

	011
	9
	7

	100
	11
	8

	101
	13
	9

	110
	15
	10

	111
	17
	11



In a NTN serving cell, a BL/CE UE is not expected to receive a PDSCH for which the first symbol of the corresponding ACK/NACK transmission starts earlier than   after end of the last symbol of the PDSCH.

[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
-	For a BL/CE UE in half-duplex FDD operation and configured with ce-pdsch-puschEnhancement-config, in case a PUSCH transmission including half-duplex guard subframe collides partially or fully with a PDSCH transmission without a corresponding MPDCCH, the PUSCH transmission is dropped.
In a NTN serving cell, a BL/CE UE is not expected to receive an MPDCCH scheduling a PUSCH for which the first symbol of PUSCH starts earlier than   after end of the last symbol of the corresponding MPDCCH.

<Unchanged parts are omitted>


16.3.2	Timing
<Unchanged parts are omitted>

Table 16.3.2-1: Number of repetitions () for NPRACH following a "PDCCH order"
	

	


	0
	R1

	1
	R2

	2
	R3

	3
	Reserved



In a NTN serving cell, a UE is not expected to receive a “PDCCH order” for which the first symbol of the corresponding NPRACH transmission starts earlier than   after end of the last symbol of the NPDCCH carrying the “PDCCH order”.
<Unchanged parts are omitted>
16.3.3	Narrowband random access response grant
<Unchanged parts are omitted>
· 




π/4 QPSK modulation is used for  and for  with ; QPSK modulation is used for with 
In a NTN serving cell, a UE is not expected to receive a NPDSCH scheduling Msg3 NPUSCH for which the first symbol of NPUSCH starts earlier than   after end of the last symbol of the corresponding PDSCH
<Unchanged parts are omitted>

16.4.2	UE procedure for reporting ACK/NACK
<Unchanged parts are omitted>


Table 16.4.2-2: ACK/NACK subcarrier and for NPUSCH with subcarrier spacing .
	ACK/NACK resource field
	ACK/NACK subcarrier 
	


	0
	0
	13

	1
	1
	13

	2
	2
	13

	3
	3
	13

	4
	0
	15

	5
	1
	15

	6
	2
	15

	7
	3
	15

	8
	0
	17

	9
	1
	17

	10
	2
	17

	11
	3
	17

	12
	0
	18

	13
	1
	18

	14
	2
	18

	15
	3
	18



In a NTN serving cell, a UE is not expected to receive an NPDCCH scheduling an NPDSCH for which the first symbol of the corresponding ACK/NACK transmission starts earlier than   after end of the last symbol of the NPDSCH.
<Unchanged parts are omitted>

16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
<Unchanged parts are omitted>


Table 16.5.1-1A: for DCI format N0 for TDD.
	

	


	0
	0

	1
	8

	2
	16

	3
	32



In a NTN seving cell, a UE is not expected to receive an NPDCCH scheduling an NPUSCH for which the first symbol of NPUSCH starts earlier than   after end of the last symbol of the corresponding NPDCCH.
If a NPUSCH transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH transmission, the NPUSCH transmission is dropped.

==================================== </TP, 36.213> ====================================
We propose to adopt the TP above to capture the conclusion from RAN1#111.
Proposal 2: Adopt the TP in Section 2 of this document.
3 Conclusions
In this contribution, we presented our views on timelines for NTN IOT, and made the following observations and proposals:
Observation 1: There is no specification text capturing the timeline requirements (minimum processing time) for NTN IOT. Based on current specifications, the UE has to process channels and provide a response within an arbitrarily small time.
Proposal 1: Capture the timeline requirements agreed in the RAN1#111 conclusions in the specifications.
Proposal 2: Adopt the TP in Section 2 of this document.
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