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This contribution continues the discussion on the physical channels of PUSCH for VoIP and PUCCH for Msg4 HARQ-ACK under set-1 LEO-1200 LOS evaluation scenario based on the remaining issues in RAN1#112bis-e.
PUCCH for Msg4 HARQ-ACK
Extension of the scope
The application range of Rel-18 NTN PUCCH repetition enhancement is discussed during the last meeting. And the following proposal was discussed but not agreed finally.  
	Design target
Proposal 1-1_v5
PUCCH repetition discussed in R18 NR NTN coverage enhancement is supported for:
· PUCCH transmission when dedicated PUCCH resource configuration is not provided.
· Note: the existing agreements and working assumptions for PUCCH for Msg4 HARQ-ACK are applied to any PUCCH transmission by using common PUCCH resource, except that it is FFS how to indicate determine repetition factor for PUCCH transmission scheduled by DCI format 1_0 and with CRC scrambled by C-RNTI, i.e.,
· The same configuration of PUCCH repetition provided via SIB is applied to any PUCCH transmission by using common PUCCH.
· The same signaling of repetition request or capability report from UE is used for any PUCCH transmission by using common PUCCH.
· The same frequency hopping mechanism is applied for any PUCCH transmission by using common PUCCH.



It is up to gNB implementation regarding whether dedicated PUCCH resource configuration is conveyed in Msg4 PDSCH or not. According to the email discussion in RAN1#112bis meeting, one possibility is in the case when gNB does not know the UE capability of whether dedicated PUCCH repetition is supported. In this case, gNB may configure the dedicated PUCCH later after the UE reports related UE capability. If dedicated PUCCH is not conveyed in Msg4 PDSCH, the subsequent PUCCH transmission should use the common PUCCH resource considered by SIB and indicated by PRI. Considering this, it is reasonable to extend the application range of PUCCH repetition until the dedicated PUCCH resource is configured by gNB. 
However, considering the limited time, it is preferred to reuse the design of common PUCCH coverage enhancement for Msg4 HARQ-ACK as much as possible, including the dynamic repetition indication, repetition request/capability report procedure and signalling design, the RSRP triggering mechanism, etc. 
Proposal 1: Extend the mechanism to support PUCCH repetition for Msg-4 HARQ-ACK to be applied on common PUCCH when the dedicated PUCCH configuration is not configured.
Based on the agreement achieved in RAN1#112bis, existing fields in DCI scheduling Msg4 PDSCH, i.e., DCI format 1_0 with CRC scrambled by TC-RNTI, is interpreted for the dynamic repetition indication for PUCCH repetition of Msg4 HARQ-ACK. If the application range is to be extended, we prefer that the same repetition factor is used for the subsequent PUCCH transmission corresponding to the PDSCHs scheduled by either fall-back DCI, i.e. format 1_0, or non-fall-back DCI format, i.e. DCI format 1_1. The reason to extend the common PUCCH after Msg4 transmission is considering gNB does not configure the dedicated PUCCH before the gNB knows the UE’s capability, however the gNB should configure dedicated PUCCH with repetition as soon as possible. Therefore, even though the common PUCCH repetition is extended after Msg4 HARQ-ACK transmission, the case where UE uses common PUCCH repetition should be a relatively short and temporary duration. Therefore, the link budget in this case should be similar as that when UE transmits PUCCH for Msg4 HARQ-ACK,  the same repetition factor can work well for subsequent common PUCCH transmission before the dedicated PUCCH is configured. 
Proposal 2: The same repetition factor indicated by the DCI with CRC scrambled by TC-RNTI for PUCCH of Msg4 PDSCH is applied on the subsequent PUCCH transmission until dedicated PUCCH resource is configured. 
Signalling for dynamic repetition indication
In RAN1#112bis, Alt 1-1, i.e., existing field in DCI 1_0 with CRC scrambled by TC-RNTI, was agreed to be used for the dynamic PUCCH repetition indication for Msg4 HARQ-ACK. 
	Agreement
For PUCCH repetition for Msg4 HARQ-ACK, support Alt 1-1 for dynamic indication of repetition factor from gNB. Further discuss which field(s) to be used.
· Alt 1: Field in DCI scheduling the Msg4 PDSCH
· Alt 1-1: One or two bits of the existing field(s)
· Alt 1-1a: MCS field
· Alt 1-1b: PUCCH resource indicator field (e.g., with repetition factor configuration per PUCCH resource)
· Alt 1-1c: HARQ process number filed
· Alt 1-1d: DAI field
· Alt 1-1e: PDSCH-to-HARQ_feedback timing indicator field



The following five DCI fields are listed as alternative options for further discussion:  
Alt 1-1a:  MCS field
The 5-bit MCS field in DCI 1_0 for scheduling Msg4 DPSCH can be re-interpreted for repetition factor indication for PUCCH of Msg4 HARQ-ACK. Since the modulation order and the coding rate for transmission of Msg4 in NTN does not need to be large, given the relatively low link budget in appendix B. Specifically, the 3LSB of this field (MCS 0~7) are enough for Msg4 PDSCH scheduling. Hence the 2MSB can be redefined for Msg4 HARQ-ACK repetition indication of 4 repetition factors, i.e., 1, 2, 4, and 8. Besides, such similar approach has been adopted in NR specifications with MCS field in DCI format 0_0 for dynamic indication of Msg3 PUSCH repetition indication.
Alt 1-1b: PUCCH resource indicator field
The PRI field in DCI 1_0 is not preferred, considering it only have 3-bit and the re-interpretation will have larger impact on the scheduling of PUCCH frequency location. Besides, the flexibility of PUCCH resource utilization is affected if one PUCCH repetition factor is configured per common PUCCH resource indicated by PRI.
Alt 1-1c: process number field
Using 2bits in HPN field in DCI 1_0 for indication of Msg4 HARQ-ACK repetition factor shall cause the available HARQ process number reduced from 16 to 4. This may impact the flexibility for HPN configuration. For instance, when UE is in RRC connected and a RACH procedure is initiated, the choice of HPN value in DCI 1_0 for scheduling Msg4 may need to avoid the collision with other HARQ processes. 
Alt 1-1d: DAI field 
DAI field in DCI format 1_0 scrambled by TC-RNTI is reserved. However, we prefer not to occupy all the two reserved bits, which should be kept for future purpose if other alternatives, e.g. MCS field,  can already support the indication of PUCCH repetition number.
Alt 1-1e: PDSCH-to-HARQ_feedback timing indicator field 
If the 3-bit PDSCH-to-HARQ_feedback timing indicator field is reinterpreted, the candidate “K1” values will be strictly mapped to each repetition factor. For example, with SCS configuration being “”, the bit string “100” implies K1=2. If the 2 LSB were to be reinterpreted, the repetition factor is fixed to n2 when K1=2. As such, the scheduling flexibility would be affected.
Among all the alternatives, we prefer Alt 1-1a, i.e., reinterpret the one or two MSB bits in MCS field in DCI format 1_0 with CRC scrambled by TC-RNTI, for PUCCH repetition indication for Msg4 HARQ-ACK.
Proposal 3: Support Alt 1-1a for dynamic PUCCH repetition indication for Msg4 HARQ-ACK.
Information report from UE
A working assumption is achieved in RAN1#112bis-e that option-B (higher layer signaling in Msg3 PUSCH) is supported as container of the repetition request or capability report indicated by UE. 
With option B, higher layer signaling of Msg3 PUSCH during RACH procedure are used as the container for repetition request or capability report. In general, two types of Msg3 exist in NR, i.e., one is Msg3 containing the C-RNTI MAC CE and the other type is the Msg3 containing UL CCCH. According to TS 38.321, when the Msg3 contains C-RNTI MAC CE, a PDCCH scheduling UL grant is feedback, rather than a PDCCH scheduling Msg4. Therefore, Msg4 HARQ-ACK repetition is not relevant for the case when Msg3 carries the C-RNTI MAC CE.
[image: ]
Figure 1 R/LCID MAC subheader
Based on  the depicted subheader structure for a MAC SDU containing UL CCCH (Clause 6.1.3 in TS38.321), two fields can be used as signaling container for Msg4 HARQ-ACK repetition request/capability report, which are the 2 reserved bits “R”, and the 7 reserved codepoint/index represented by the 6-bit-LCID field, respectively. The details are up to RAN2 discussion including the feasibility. We have already agreed in RAN1 that a LS shall be sent in RAN1#113 to ask the feasibility of Option B.
	Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.
· Option B: Higher layer signaling in Msg3 PUSCH

Send an LS to RAN2 at RAN1#113 to provide details of “repetition request or capability report”, to ask the feasibility of Option B, and if feasible, to specify the details of Option B.



Therefore, RAN1 needs to conclude on how many bits of information are needed to be carried by Higher layer signalling in Msg3, so that RAN2 can check the feasibility in higher layer whether the amount of information bits can be carried. With the newly introduced RSRP, it could be left for gNB implementation based on different configuration of the RSRP value to inform UEs whether the repetition request procedure or the capability report procedure is to be initiated. Based on the working assumption, under different conditions, either repetition request or capability report is reported. And there is no need to report the specific repetition factor considering gNB shall anyway dynamically indicate the repetition factor in the DCI scheduling PDSCH of Msg4. Therefore, only 1 bit information is needed to be carried by the higher layer signaling in Msg3 PUSCH.
Proposal 4: Only 1 bit information is reported in higher layer signaling by Msg3 PUSCH for UE repetition request or capability report. 

Remaining issues on RSRP threshold configuration 
From the working assumption achieved in RAN1#112, both repetition request and capability report can be supported based on gNB implementation, through different configuration of the RSRP value.
Firstly, we do not see any reason to revert the WA, since the current WA has no critical issue being identified. To our understanding, it is necessary for UE to perform the repetition request. User terminals in deployment may varies a lot in terms of capability, transmit power, antenna type, etc. Thus the RSRP range may be wide even in a same satellite beam due to different UE type with different EIRP. As such, the RSRP triggering mechanism will be useful to prevent some UEs from transmitting the repetitions for power efficiency. 
As for the capability report. The introduced RSRP can also be configured with a value “X” based on gNB implementation to ensure all the capable UEs send the repetition request, which in turn enables the capability report from UE. Therefore, the working assumption already guarantees flexible gNB configuration and no need to be dropped.
Besides, as detailed in our previous contribution [2], it is reasonable to support Alt B, i.e., new RSRP for Msg4, since there is difference in terms of link budget between Msg3 PUSCH and Msg4 HARQ-ACK.
Proposal 5: Confirm the working assumption on introduced RSRP threshold, and support Alt B to introduce a new RSRP threshold for Msg4 HARQ-ACK repetition.
For the configured value of the newly introduced RSRP threshold for Msg4 HARQ-ACK repetition, the existing IE RSRP-Range as in TS38.331 could be directly reused. And we didn’t see a reason to change it.
Proposal 6: The existing IE RSRP-Range as in TS38.331 can be reused for the introduced RSRP threshold for Msg4 HARQ-ACK repetition. 
PUSCH for VoIP
0. Performance analysis of DMRS bundling for NTN
In RAN1#112bis-e, there are three proponents evaluate the performance of joint application of DMRS bundling and antenna switching in [4], [5] and [6]. 
In [4] the observation is:
· If 10-percentile SNR is considered, antenna switching has 1 dB gain and the transmit precoding has 3.7 dB gain. If 1-percentile SNR is considered, antenna switching has 2.4 dB gain and precoding has 5 dB gain.
In [5] the observations are:
· Antenna switching gives a gain of 2.3-2.4 dB in the scenarios evaluated.
· For PUSCH DMRS bundling, switching the TX antenna between the TDWs can provide a substantial gain.
In [6] the observations are:
· The use of antenna switching can achieve 1 dB better performance than the upper bound performance of using DMRS bundling only, i.e. the ideal channel estimation performance.
· For PUSCH VoIP, the combined use of DMRS bundling and antenna switching can reduce the coverage gap to 0.26 dB compared to the minimum coverage gap of 2.79 dB that can be achieved by using DMRS bundling alone.
Therefore, the performance benefit is verified by at least three proponents to consider DMRS bundling and antenna switching together. 
Proposal 7: Support the mechanism to jointly utilize antenna switching and DMRS bundling for NTN.
We further discuss the coverage performance in the context of TDW determination. We investigate the coverage performance verses varies TDW settings with antenna switching and the simulation results are plotted in Figure 2. The legend ATDW and ASInter presents the actual TDW and antenna switching interval respectively.
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[bookmark: _Ref133501596]Figure 2 PUSCH performance for VoIP under rural NTN-TDL-C with DMRS bundling
As per the Rel-17 DMRS Bundling TDW determination procedure, the initial step involves the determination of the nominal TDW, followed by the determination of one or more actual TDWs within the nominal TDW. It is essential to note that the phase continuity is disrupted at the switching point in case of antenna switching, and the length of the actual TDW is limited both by the switching interval and the nominal TDW. Table 1 presents a summary of the BLER vs. SNR performance, as shown in Figure 2, to show the performance of DMRS bundling, antenna switching, repetitions and TBoMS, achieved jointly. The table uses the terminology of "ATDW" to refer to the actual TDW. 
[bookmark: _Ref133501756]Table 1 Coverage analysis for PUSCH VoIP with DMRS bundling
	PUSCH VoIP
	DMRS bundling Setting
	Rural NTN-TDL-C

	Satellite orbit
	Satellite parameter set
	Elevation angle (deg)
	CNR (dB)
	Antenna switching interval
	Actual TDW
	Required SNR@rBLER2% (dB)
	Coverage Gap (dB)

	
	
	
	
	
	
	
	

	LEO-1200
	1
	30
	-11.05
	2
	2
	-10.31
	0.74

	
	
	
	
	4
	4
	-10.79
	0.26

	
	
	
	
	8
	8
	-10.55
	0.5

	
	
	
	
	10
	10
	-10
	1.05

	
	
	
	
	12
	12
	-9.96
	1.09



Smaller antenna switching interval could exploit more spatial diversity within the 20ms VoIP transmission time budget, while larger TDW could provide more channel estimation gain. Therefore, when jointly using DMRS bundling with antenna switching, the required SNR is not monotone decreasing with the increase of TDW size, which is the same as the interval for antenna switching. For this simulation, the UE is able to transmit the PUSCH among 4 antennas. Under the case when the ATDW and antenna switching interval (ASInter) equal to 4, the coverage performance achieves the best trade-off between spatial diversity gain, and joint channel estimation gain among the simulated cases. Therefore, the actual TDW should be jointly determined by the nominal TDW and antenna switching interval, which achieves the trade-off between channel estimation gain from DMRS bundling and spatial diversity gain by antenna switching. 
Observation 1: The best coverage performance gain cannot be achieved if the nominal/actual TDW is determined without the consideration of the UE antenna switching interval .
Proposal 8: The network should determine the TDW based on the antenna switching information reported by the UE. 
0. TDW determination 
In RAN1#112bis-e, it was agreed that the nominal TDW is determined based on gNB configuration. 
	Agreement
For NTN-specific PUSCH DMRS bundling, support Alt 2 for TDW determination.
· Alt 2: gNB-centric TDW determination
· Nominal TDW is determined based on gNB configuration.
· Actual TDW is determined based on gNB configuration/indication.
· Note: Alt 2 does not imply that spec impact of actual TDW determination is assumed for NTN.
· FFS: details, including UE capability and assistance information reporting



As per section 3.1, the gNB requires the UE to report the maximum supported TDW and the antenna switching information to configure the nominal TDW. The maximum supported TDW for NTN varies with time due to the changing of geometry between the UE and the satellite, and the UE's speed, that is known by the device. It is therefore straightforward for the UE to suggest the maximum supported TDW based on the ephemeris information from the satellite, its own position and velocity data, and the pre-compensation capability to comply with the timing error, frequency error and phase difference limit requirements etc.  
Proposal 9: Support UE to report the maximum NTN TDW to assist gNB to configure nominal TDW. 
For the information a UE reported to the gNB on antenna switching, there are two potential options:
Option 1: a UE reports the antenna switching capability (e.g. switchable antenna number) to the gNB 
Option 2: a UE reports the antenna switching interval

Proposal 10: Support UE reporting of antenna switching information with 
· Option 1: the antenna switching capability (e.g. switchable antenna number) to the gNB 
· Option 2: the antenna switching interval

In Rel-17 DMRS bundling, there are both explicit and implicit ways to configure nominal TDW. Therefore, both explicit and implicit way should be also supported for the determination of nominal TDW in NTN. These two mechanisms balance configuration flexibility and air interface efficiency.
Proposal 11: Support gNB configuration of nominal TDW in both explicit and implicit ways.
· FFS: The parameter set (e.g. antenna switching information, maximum NTN TDW) in implicit configurations. 
In Rel-17 DMRS bundling, the nominal TDW is further subdivided into actual TDWs based on events indicated/configured by the gNB. Thus, any additional information in the NTN to assist the gNB in configuring actual TDWs could be transformed into events and the actual TDW determined as the current specification. 
Proposal 12: Support the Rel-17 actual TDW determination procedure, where antenna switching interval configured by the gNB is used to define antenna switching events.

RRC parameters
According to the discussion and agreements made in previous RAN1 meetings, a new higher layer parameter with cell-specific type is preferred to be introduced in SIB message for gNB to configure single or multiple repetition factors for PUCCH of Msg4 HARQ-ACK transmission, which can be, e.g. numberOfPUCCH-Repetitions-r18. And, based on the agreements, the value range of this parameter should be one or multiple values from {1, 2, 4, 8}. 
Proposal 13: For single or multiple repetition factor configuration for PUCCH of Msg4 HARQ-ACK, a new RRC parameter of “numberOfPUCCH-Repetitions-r18” can be introduced and the values that can be configured are one or multiple values from {1, 2, 4, 8}.
Besides, according to the working assumption achieved in RAN1#112, a new higher layer parameter of RSRP, i.e., rsrp-ThresholdMsg4-ACK-r18, should be introduced for UE to request PUCCH repetition for Msg4 HARQ-ACK or report the capability to gNB. The type of the RSRP threshold can reuse existing IE type RSRP-Range as in TS38.331.
Proposal 14: A new RRC parameter of “rsrp-ThresholdMsg4-ACK-r18” with cell-specific type is introduced, which reuses existing IE “RSRP-range” with the value range of integer 0 to 127.

Conclusions
In summary, we discuss on the coverage enhancement for NR NTN. The following observations and proposals are made: 
Observation 1: The best coverage performance gain cannot be achieved if the nominal/actual TDW is determined without the consideration of the UE antenna switching interval .

Proposal 1: Extend the mechanism to support PUCCH repetition for Msg-4 HARQ-ACK to be applied on common PUCCH when the dedicated PUCCH configuration is not configured.
Proposal 2: The same repetition factor indicated by the DCI with CRC scrambled by TC-RNTI for PUCCH of Msg4 PDSCH is applied on the subsequent PUCCH transmission until dedicated PUCCH resource is configured. 
Proposal 3: Support Alt 1-1a for dynamic PUCCH repetition indication for Msg4 HARQ-ACK.
Proposal 4: Only 1 bit information is reported in higher layer signaling by Msg3 PUSCH for UE repetition request or capability report. 
Proposal 5: Confirm the working assumption on introduced RSRP threshold, and support Alt B to introduce a new RSRP threshold for Msg4 HARQ-ACK repetition.
Proposal 6: The existing IE RSRP-Range as in TS38.331 can be reused for the introduced RSRP threshold for Msg4 HARQ-ACK repetition. 
Proposal 7: Support the mechanism to jointly utilize antenna switching and DMRS bundling for NTN.
Proposal 8: The network should determine the TDW based on the antenna switching information reported by the UE. 


Proposal 9: Support UE to report the maximum NTN TDW to assist gNB to configure nominal TDW. 
Proposal 10: Support UE reporting of antenna switching information with 
· Option 1: the antenna switching capability (e.g. switchable antenna number) to the gNB 
· Option 2: the antenna switching interval
Proposal 11: Support gNB configuration of nominal TDW in both explicit and implicit ways.
· FFS: The parameter set (e.g. antenna switching information, maximum NTN TDW) in implicit configurations. 
Proposal 12: Support the Rel-17 actual TDW determination procedure, where antenna switching interval configured by the gNB is used to define antenna switching events.
Proposal 13: For single or multiple repetition factor configuration for PUCCH of Msg4 HARQ-ACK, a new RRC parameter of “numberOfPUCCH-Repetitions-r18” can be introduced and the values that can be configured are one or multiple values from {1, 2, 4, 8}.
Proposal 14: A new RRC parameter of “rsrp-ThresholdMsg4-ACK-r18” with cell-specific type is introduced, which reuses existing IE “RSRP-range” with the value range of integer 0 to 127.
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Appendix A: link level evaluation assumption
A.1 PUSCH
For the agreed simulation scenario, channel model/delay spread, and NTN system bandwidth, the frequency hopping could not provide attractive performance gain for PUSCH. Thus, the frequency hopping is disabled in the simulation. 
As 2 transmit chains will require more power consumption, which will challenge the power supply and the cost of the UEs, only 1 transmit chain is adopted in our simulation.
To maximize the Link Budget, we consider 2 PRBs for both VoIP and Msg.3 simulation.
As AMR 4.75 kbps (TBS of 184 bits without CRC in physical layer) is agreed for VoIP simulation, adopting the MCS 11 in MCS Table 6.1.4.1-2 in [3] or MCS 5 in MCS Table 6.1.4.1-1 [3] could provide a TBS equalling to 208, which is just above 184.
For Msg.3, the agreed TBS is 56, which could adopt MCS 6 in MCS Table 6.1.4.1-2 in [3] or MCS 0 in MCS Table 6.1.4.1-1 [3] with Modulation Order Qm=2 to meet the requirements. 
For low data rate 100kbps, adopting MCS 8 in MCS Table 6.1.4.1-1 in [3].
PUSCH for VoIP
[bookmark: _Ref111126205][bookmark: _Ref110001381][bookmark: _Ref110001375] Table 2 PUSCH VoIP simulation assumption
	[bookmark: _Hlk110968180]Parameter
	Value

	Frequency hopping 
	w/o frequency hopping

	[bookmark: _Hlk110957804]TBoMS
	N= {4}

	BLER
	For VoIP, 2% rBLER.

	Number of UE transmit chains 
	1

	DMRS configuration 
	For 3km/h: Type I, 2 DMRS symbol, no multiplexing with data.
PUSCH mapping Type A, DMRS positions defined in Table 6.4.1.1.3 with ld=14, l0=2 and pos1 in [38.211].

	Waveform
	DFT-s-OFDM

	PUSCH duration
	14 OS

	Repetitions 
	w/ type A repetition, M = {4,5}


	MCS for VoIP
	MCS 5 in MCS Table 6.1.4.1-2 in [TS 38.214] 

	Number of PRBs
	2



A.2 PUCCH
The simulation of PUCCH is restrict to PUCCH format-1 (1bit) for Msg4 HARQ-ACK. The resource allocation and other simulation assumptions are listed in Table 3.
Intra-slot and inter-slot frequency hopping are applied in the simulation based on the channel bandwidth listed in Table 5.3.5-1 in 38.101-5, where the two-hops of PUCCH occupies the first and the last PRB of the satellite bandwidth, respectively. User multiplexing and inter-cell interference are not considered, therefore group and sequence hopping and cyclic shift hopping are disable in the simulation, for PUCCH format-1.
[bookmark: _Ref110442712]Table 3 PUCCH simulation assumption
	Parameter
	Value

	PUCCH format 
	Format 1, 1bits UCI.

	Repetition
	Enabled/disabled

	Frequency hopping
	Inter/intra-slot frequency hopping enabled/disabled

	DMRS bundling
	Enabled/disabled

	BLER
	-     For PUCCH format 1: 
DTX to ACK probability: 1%;
ACK missed detection probability: 1%

	Number of UE transmit chains
	1 

	DMRS configuration 
	Number of DMRS symbols for PUCCH Format 1: 7

	PUCCH duration        
	14 OS

	Number of PRBs
	1 PRB

	Residual CFO
	200Hz (35Hz) for disabled (enabled) DMRS bundling



Appendix B: link budget analysis
[bookmark: _Ref109997187]Table 4 Link budget results
	PHY Channel
	SCS (KHz)
	Bandwidth
(Number of PRB)
	Orbit_ParaSet_Elevation
	CNR (dB)

	PUCCH format 1/3
	15
	1
	GEO_SET1_12.5o
	-16.23

	
	
	
	GEO_SET2_20o
	-21.07

	
	
	
	LEO1200_SET1_30o
	-8.04

	
	
	
	LEO1200_SET2_30o
	-14.04

	
	
	
	LEO600_SET1_30o
	-2.65

	
	
	
	LEO600_SET2_30o
	-8.65

	PUSCH for VoIP
	15
	2
	GEO_SET1_12.5o
	-19.24

	
	
	
	GEO_SET2_20o
	-24.08

	
	
	
	LEO1200_SET1_30o
	-11.05

	
	
	
	LEO1200_SET2_30o
	-17.05

	
	
	
	LEO600_SET1_30o
	-5.66

	
	
	
	LEO600_SET2_30o
	-11.66
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	LEO600_SET1_30o
	-1.82

	
	
	
	LEO600_SET2_30o
	-7.82
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