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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Compared with the TN system, the characteristic of NTN system is that it has larger RTD. According to [1], the RTDs for different satellites are shown as below: 
                                                 Table-1 RTDs for different satellites
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Maximum Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	238.74 ms
	8 ms
	4 ms


In this contribution, we will discuss whether SPS/CG should be supported for NTN and if it needs to be supported, what are the impacts of longer RTD on SPS/CG.
Discussion
[bookmark: _Ref19635918]For NR Uu, SPS/CG is introduced for reducing the PDCCH overhead and latency reduction. For NTN, due to the same reasons, SPS/CG should also be supported. 
[bookmark: _Ref23866833]Proposal 1: DL SPS and UL CG should be supported for NTN system.

Since NTN system has longer RTD, its impacts on the SPS/CG should be further analyzed. The analysis can be performed from the following aspects:
· Issue 1: Which SPS/CG periodicities should be supported for NTN?
· Issue 2: Whether the maximum number of HARQ processes used for SPS/CG should be extended?
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Issue 3: Whether the configuredGrantTimer should be extended?
Issue 1: the supported SPS/CG periodicities for NTN
In Rel-15 NR Uu, for TN system, the supported SPS/CG periodicities are listed below:
· For DL SPS:    
periodicity                 ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640, spare6, spare5, spare4, spare3, spare2, spare1}
· For UL CG:     
periodicity                      ENUMERATED {sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14, sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14, sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14, sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12, sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12, sym1280x12, sym2560x12 }
It is obvious that for TN system, the smallest DL SPS periodicity is 10ms in Rel-15. In Rel-16 URLLC/IIOT item, in order to support the time critical URLLC service which requires the minimum 0.5ms end-to-end latency, the DL SPS periodicity can be further reduced, e.g. reduced to 1 slot or even smaller such as 2 symbols. 
For NTN system, considering the large RTD, it is obvious that it cannot support the time-sensitive URLLC services. Hence, RAN2 should re-consider which SPS/CG periodicities should be supported for NTN.
[bookmark: _Ref20140396][bookmark: _Ref20140419][bookmark: _Ref20144528][bookmark: OLE_LINK41][bookmark: OLE_LINK42]Proposal 2: The supported SPS/CG periodicities should be re-considered for NTN.
Issue 2: the supported maximum number of HARQ processes for SPS/CG
In Rel-15 NR Uu, the maximum HARQ processes for SPS/CG are listed below:
· For DL SPS:    
nrofHARQ-Processes    INTEGER (1..8)
· For UL CG:     
periodicity                      ENUMERATED {sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, nrofHARQ-Processes                  INTEGER(1..16)
For NTN, in order to avoid the misunderstanding of HARQ process ID, it should ensure the HARQ process ID will not be reused during its lifetime. On the last RAN2 meeting, it was agreed that:
	· It should be possible to semi-statically enable / disable HARQ feedback by RRC signalling. 
· The enabling / disabling of HARQ feedback can be configurable on a per UE and per HARQ process basis via RRC signalling. 


Based on the above agreements, it means that HARQ feedback enable/disable is configurable. Hence, the needed HARQ process number will be analyzed in case of HARQ feedback is enabled and disabled individually. Assuming the DL SPS periodicity and UL CG periodicity are both use 10ms, the analysis can be as below:
                    Table-2 Number of HARQ process needed for different types of satellites
	
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Maximum RTD
	541.46 ms 
	270.73 ms
	25.77 ms
	12.89 ms

	HARQ process number for DL SPS
(HARQ feedback is enabled and maxRetxThreshold is assumed to be 4)
	Floor(541.46*5/10)
=271
	Floor(270.73*5/10)
=136
	Floor(25.77*5/10)
=13
	Floor(12.89 *5/10)
=7

	HARQ process number for DL SPS
(HARQ feedback is disable and repetition is enabled)
	Floor(541.46/10) 
=55
	Floor(270.73/10) 
=28
	Floor(25.77/10)
= 3
	Floor(12.89 /10)
= 2

	HARQ process number for UL CG
(HARQ feedback is enabled and maxRetxThreshold is assumed to be 4)
	Floor(541.46*5/10)
=271
	Floor(270.73*5/10)
=136
	Floor(25.77*5/10)
=13
	Floor(12.89 *5/10)
=7

	HARQ process number for UL CG
(HARQ feedback is disable and repetition is enabled)
	Floor(541.46/10) 
=55
	Floor(270.73/10)
= 28
	Floor(25.77/10)
= 3
	Floor(12.89 /10)
= 2


From the above table, it is obvious that for 10ms periodicity SPS/CG, the needed SPS/CG processes for NTN system is very large especially for GEO.
[bookmark: _Ref20140424]Proposal 3: The maximum number of supported HARQ process for SPS/CG needs to be extended for NTN.
Issue 3: Necessity for extending the value range of the configuredGrantTimer 
In Rel-15 NR Uu, the configuredGrantTimer is introduced. While the timer is running, the UE does not use this HARQ process for new transmission and the UE assumes ACK if the timer is not running. It is obvious that the length of the configuredGrantTimer should at least cover the HARQ RTT.
The current configuredGrantTimer configuration in Rel-15 is as below:
	configuredGrantTimer          INTEGER (1..64)
	[bookmark: OLE_LINK11][bookmark: OLE_LINK14]configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity.


periodicity                            ENUMERATED {sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,  sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14, sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12, sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12, sym1280x12, sym2560x12}
	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}





According to the [2], the relationships amongst symbol, slot, subframe and frame are shown in the Table-3 and Table-4:
Table-3 OFDM symbols per slot, slots per frame, and slots per subframe (NCP)
	SCS
	

	

	

	


	15
	0
	14
	10
	1

	30
	1
	14
	20
	2

	60
	2
	14
	40
	4

	120
	3
	14
	80
	8


Table-4 OFDM symbols per slot, slots per frame, and slots per subframe (ECP) 
	SCS
	

	

	

	


	60
	2
	12
	40
	4


Based on the above tables, the maximum length of the configuredGrantTimer is 40960ms, which is same for different SCS and different CP length. It can cover the HARQ RTT for all kinds of satellites, which are shown in the Table-5:
Table-5 Maximum length of configuredGrantTimer
	SCS
	Max length of the configuredGrantTimer
	Can cover the HARQ RTT of satellite? 

	15
	(640*14/14/1)*64=40960ms
	GEO transparent payload: Yes (40960>541.46)
GEO regenerative payload: Yes (40960>270.73)

LEO transparent payload: Yes (40960>25.77) LEO regenerative payload: Yes (40960>12.89)

	30
	(1280*14/14/2)*64=40960ms
	

	60(NCP)
	(2560*14/14/4)*64=40960ms
	

	60(ECP)
	(2560*12/12/4)*64=40960ms
	

	120
	(5120*14/14/8)*64=40960ms
	


Based on the above table, it is obvious the current range of the configuredGrantTimer can cover the HARQ RTT of all kinds of satellites. Hence, it does not need to be extended for NTN.
[bookmark: _Ref20140427]Proposal 4: The extension of configuredGrantTimer is not needed for NTN.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: DL SPS and UL CG should be supported for NTN system.
Proposal 2: The supported SPS/CG periodicities should be re-considered for NTN.
Proposal 3: The maximum number of supported HARQ process for SPS/CG needs to be extended for NTN.
Proposal 4: The extension of configuredGrantTimer is not needed for NTN.
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Text proposal
---------------------------------------------Start of change-----------------------------------------------------------
[bookmark: _Toc23267427]7.2.1.5	SPS/CG

Problem Statement

SPS/CG is introduced for reducing PDCCH overhead and latency reduction, hence SPS/CG should also be supported for NTN. 
Considering the NTN RTD is larger, URLLC services is not able to be supported in the NTN system. Hence, which SPS/CG periodicities should be supported for SPS/CG needs to be re-considered. 
In addition, considering the larger RTD, the supported HARQ process number should also be extended in order to avoid there is available resource but the available HARQ process ID is exhausted.
Regarding to the configuredGrantTimer, its value range can cover the current NTN requirement and does not need to be extended.
Possible Solution

The supported SPS/CG periodicity should be re-considered for NTN, and the maximum number of supported SPS/CG HARQ processes should be extended.
---------------------------------------------End of change-----------------------------------------------------------
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