[bookmark: OLE_LINK15][bookmark: _Hlk84666062][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #106	R4-2302193
Athens, 27th Feb - 3rd Mar, 2023

Title: 	Discussion on UE demodulation requirements for LTE NTN IOT
Source: 	Huawei, HiSilicon
Agenda item:	10.5.7.1
Document for:	Discussion
Background
During RAN4#105 meeting, WF [1] on IoT-NTN UE demodulation and CQI reporting requirements was approved. In this contribution, we share our views about UE demodulation requirements for LTE NTN IOT.
Discussion
MPDCCH/PDSCH scheduling
	FFS the how many MPDCCH/PDSCH subframes are dropped/punctured by PSS/SSS/PBCH/SI, when MPDDCH/PDSCH uses repetitions.



As per agreement from RF part, only 1.4MHz bandwidth is introduced for LTE NTN IOT, so more collision can be observed and the scheduling pattern may be re-designed.
Firstly we list the time domain position for all signal/channel that may be collided with MPDCCH/PDSCH:
· PSS/SSS should be always transmitted in subframe#0 and subframe#5 in each radio frames.
· PBCH should be always transmitted in subframe#0 in each radio frames.
· SIB1-BR should be always transmitted in subframe#4 in every 2 radio frames.
· SI message, including SIB2 and SIB3 as the default transmission configuration as per RAN5 test specification TS 36.508 should be transmitted in configurable subframes in every X radio frame with the periodicity shown as following Table 2.1-1.
Table 2.1-1 Default scheduling of system information blocks in RAN5 test specification
	Scheduling Information No.
	Periodicity
[radio frames]
	Mapping of system information blocks

	1
	16
	SIB2

	2
	64
	SIB3



Note that the legacy SIB1 transmission can be disabled since standalone deployment for NB-IoT / eMTC is prioritized as per parent WI [2].
As per WF, there is three cases to be defined with different repetition number {1, 8, 64}. Here we discuss the scheduling pattern case by case, to avoid collision between MPDCCH/PDSCH and PSS/SSS/PBCH/SI as much as possible.
The no repetition case
For the no repetition case, we propose to use following scheduling pattern as Figure 2.1-1. Transmission period is still 10ms, only subframe #1/#3/#7 in each radio frames are used for MPDCCH/PDSCH/HARQ transmission. All subframes except subframe #1/#3/#7 in radio frames satisfying SFN mod 16=0 and SFN mod 64=0 are used for SIB2 and SIB3 transmission respectively. There are no slots punctured or dropped for MPDCCH/PDSCH transmission within 10ms transmission periodic.
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Figure 2.1-1 Illustration of the proposed scheduling pattern for the no repetition case
For the no repetition case, using scheduling pattern as shown in Figure 2.1-1, there are no slots punctured or dropped for MPDCCH/PDSCH transmission within 10ms transmission periodic.
The repetition number 8 case
For the repetition number 8 case, we propose to use following scheduling pattern as Figure 2.1-2. Transmission period is still 32ms, MPDCCH scheduling is start at 1ms every 32ms period. Subframe #0/#9 in radio frames satisfying SFN mod 16=0 and SFN mod 64=0 are used for SIB2 and SIB3 transmission respectively. During 160ms period, the punctured and dropped slot are shown in Table 2.1-2.
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Figure 2.1-2 Illustration of the proposed scheduling pattern for the repetition number 8 case
[bookmark: _Hlk126059525]Table 2.1-2 Punctured and dropped slot during 160ms period for the repetition number 8 case
	Transmission period number within 160ms
	MPDCCH 
	PDSCH

	
	punctured
	dropped
	punctured
	dropped

	1
	1
	1
	2
	0

	2
	2
	0
	1
	1

	3
	2
	0
	2
	0

	4
	1
	1
	1
	0

	5
	2
	0
	3
	1



For the repetition number 8 case, using scheduling pattern as shown in Figure 2.1-2, during 160ms period, the punctured and dropped slot are shown in Table 2.1-2.
The repetition number 64 case
For the repetition number 64 case, we propose to use following scheduling pattern as Figure 2.1-3. Transmission period is still 160ms, MPDCCH scheduling is start at 31ms every 160ms period. All subframes in radio frames satisfying SFN mod 16=0 and SFN mod 64=0 are used for SIB2 and SIB3 transmission respectively. During 160ms period, there is 12 slots punctured and 3 slots dropped for both MPDCCH and PDSCH transmission.
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Figure 2.1-3 Illustration of the proposed scheduling pattern for the repetition number 64 case
For the repetition number 64 case, using scheduling pattern as shown in Figure 2.1-3, during 160ms period, there is 12 slots punctured and 3 slots dropped for both MPDCCH and PDSCH transmission.
Use scheduling pattern illustrated in Figure 2.1-1, Figure 2.1-2 and Figure 2.1-3 for the no repetition, repetition number 8, repetition number 64 case respectively.
Propagation channel models
	· Introduce requirements with NTN-TDLA100-x and NTN-TDLC5-y
· FFS on the doppler shift value
· This only applied for UE side. FFS for SAN side



As per WF in last meeting, there are following two cases that the x and y value in propagation channel should be discussed.
· Cat-M1 UE: Test 2, NTN-TDLA100-x
· Option 1: x=200Hz
· Option 2: x=10Hz
· NB-IoT UE: Test 1, NTN-TDLC5-y
· Option 1: y=200Hz
· Option 2: y=30Hz
Considering that GNSS is mandatory for LTE NTN IOT UE, the residual frequency offset after UE compensation using GNSS should be verified, i.e. maximum 0.1ppm corresponding 200Hz for 2GHz carrier frequency otherwise the performance in the real scenario cannot be ensured. So we propose to define 200Hz Doppler shift for all cases if small Doppler spread value is defined.
Define 200Hz Doppler shift for all cases if small Doppler spread value is defined.
Proposals
In this contribution, we discuss on NB-IoT/eMTC UE demodulation performance requirements for NTN. Our observations and proposals are:
1. For the no repetition case, using scheduling pattern as shown in Figure 2.1-1, there are no slots punctured or dropped for MPDCCH/PDSCH transmission within 10ms transmission periodic.
1. For the repetition number 8 case, using scheduling pattern as shown in Figure 2.1-2, during 160ms period, the punctured and dropped slot are shown in Table 2.1-2.
Table 2.1-2 Punctured and dropped slot during 160ms period for the repetition number 8 case
	Transmission period number within 160ms
	MPDCCH 
	PDSCH

	
	punctured
	dropped
	punctured
	dropped

	1
	1
	1
	2
	0

	2
	2
	0
	1
	1

	3
	2
	0
	2
	0

	4
	1
	1
	1
	0

	5
	2
	0
	3
	1



1. For the repetition number 64 case, using scheduling pattern as shown in Figure 2.1-3, during 160ms period, there is 12 slots punctured and 3 slots dropped for both MPDCCH and PDSCH transmission.
Use scheduling pattern illustrated in Figure 2.1-1, Figure 2.1-2 and Figure 2.1-3 for the no repetition, repetition number 8, repetition number 64 case respectively.
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Figure 2.1-1 Illustration of the proposed scheduling pattern for the no repetition case
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Figure 2.1-2 Illustration of the proposed scheduling pattern for the repetition number 8 case
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Figure 2.1-3 Illustration of the proposed scheduling pattern for the repetition number 64 case
Define 200Hz Doppler shift for all cases if small Doppler spread value is defined.
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