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The e-mail discussion covers system parameters and co-existence verification and SAN RF requirements for IoT over NTN.
All contributions submitted are divided into the following Topics:
1. [bookmark: _Hlk54855244]System parameters 
2.  Co-existence verification
3. SAN RF requirements
Topic #1: 	system parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211797
	MediaTek (Chengdu) Inc.
	RF system parameters and coexistence for IoT NTN
Proposal 1: For both NB-IoT and Cat-M1, agree the proposed frequency band numbering/indexing approach as for NR NTN with band numbers decrementing, but without “n” prefixing the bands, so bands “256”, “255” for the two bands to be defined in this WI.
Proposal 2:
For NB-IoT, re-use existing requirements from 36.101 for UE channel bandwidth, transmission bandwidth configurations for 15kHz and 3.75kHz SCS, and minimum guardband. 
For Cat-M1, define only 1.4MHz UE channel bandwidth, and corresponding transmission bandwidth configuration and minimum guardband all as defined in 36.101. 
Proposal 3: Reuse 36.101 requirements on Channel Spacing for Cat-M1 and NB-IoT.
Proposal 4: Adopt a specification framework that includes both 100kHz and 200kHz channel rasters, with actual used raster defined on a per-band basis. As a result, merge the equivalent clauses on “Channel Raster”, and “Carrier Frequency and EARFCN” from 36.101 into a single clause for 36.102 (similar approach to NR NTN). Operator feedback is requested on whether the 100kHz or 200kHz channel raster is preferred for each band.
Proposal 5: EARFCNs shall be in the existing range of 0-262143, and it seems beneficial to avoid reusing EARFCNs already allocated to frequency bands in 36.101 to avoid any potential compatibility issues.  
Proposal 6: Use the existing Tx-Rx separation approach from 36.101 for cat-M1 and NB-IoT and apply the values from NR NTN for b255 and b256.
The following is proposed regarding Coexistence Verification:
Proposal 7: We propose the analysis and simulation results in this document as proof of the verification of coexistence between NB-IoT NTN and TN and propose that ACLR and ACS values from 36.101 can be reused for the NTN UE.
Proposal 8: If companies feel that further system-level analyses are needed, we propose the system parameters and methodology in Annex A as a basis for that, and we can consider how to narrow down to reduce effort.

	R4-2213243
	Ericsson
	On IoT NTN raster
1. The 200kHz channel raster or 100kHz raster with signalling is to solve the channel assignment ambiguity.
Guard band between NB-IoT carriers for different operator would increase from 100kHz to 200kHz to respect Foffset and accommodate the raster design.
In the legacy NB-IoT specification, MDL is selected from {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, -0.5, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9} for FDD, which results in unutilized spectrum resources for orthogonal arrangement between anchor and non-anchor carrier since between anchor and non-anchor carriers there are 8 unused subcarriers as the closest possible selection.
In Rel-18 for NB-IoT over NTN, MDL is selected from {-9.5, -8.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 7.5, 8.5} for FDD, which opens the possibility of having no unused subcarriers (i.e., no unutilized resources) between anchor and non-anchor carriers with orthogonality design.
1. Align the RAN4 understanding on introducing the 200kHz or reusing 100kHz raster with EARFCN signalling.
1. Introducing a new set value of MDL {-9.5, -8.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 7.5, 8.5}. Alternatively, re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5. 

	R4-2213571
	Sony
	Views on system parameter and RF requirement for Rel-17 IoT NTN
Observation 1: the input from satellite companies is crucial to understanding the impact on deployment in small spectrum chunks.

Observation 2: RAN4 needs to determine those bands where a 200kHz channel raster is feasible. Other satellite bands for IoT-NTN adopt a 100kHz raster with signalling of part of EARFCN. 

Proposal 1: It is suggested to align the scope of the RAN4 WI with prioritizing standalone deployment scenario as in the Rel-17 IoT NTN WI for other WGs. 

Proposal 2: RAN4 can identify the difference between IoT NTN and NR NTN (as well as NTN eMTC and NTN NB IoT) in co-existence and consider re-using the outcome of NR NTN as much as possible. 


	R4-2213695
	ZTE
	system parameters and coexistence verification for IoT over NTN
Proposal 1: to define the bands as in table 2.1-1 for IoT over NTN.
Proposal 2: for SAN supporting eMTC over NTN, it support 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz and for UE side, it should only support 1.4MHz
Proposal 3: for eMTC over NTN, to reuse the transmission bandwidth configuration of LTE spec TS36.104.
Proposal 4: for SAN and UE supporting NB-IoT over NTN, it should only support 200kHz.
Proposal 5: for IoT over NTN, to reuse the transmission bandwidth configuration of LTE spec TS36.104.
Proposal 6: to follow the existing TN channel spacing for eMTC and NB-IoT for IoT over NTN.
Proposal 7: to further discuss the channel raster for IoT over NTN and 200kHz should be used as baseline unless there is any deployment issues.
Proposal 8: to use the similar descending manner from the highest ARFCN value for operating bands of IoT over NTN. 
Proposal 9: to the simulation assumption in the Appendix for further coexistence evaluation.

	R4- 2212454
	Huawei, HiSilicon
	Discussions on IoT NTN UE RF requirements

Option 1: Follow NR-NTN and define the ARFCN for IoT NTN
Table 2: Applicable NR-ARFCN per operating band
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	256
	200
	396001 – <40> – 401999
	434001 – <40> – 439999

	255
	200
	325301 – <40> – 332099
	305001 – <40> – 311799

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.



Option 2: Follow E-UTRA and define the ARFCN for IoT NTN
Table 4: Applicable EARFCN per operating band
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Downlink
Range of NDL
(First – <Step size> – Last)
	Uplink
Range of NUL
(First – <Step size> – Last)

	256
	200
	229077 – <2> – 229375
	261845 – <2> – 262143

	255
	200
	228737 – <2> – 229075
	261505 – <2> – 261843

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.






Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 frequency error for NTN UE conformance testing
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1:  Operating bands and band numbering
· Proposals
· Option 1:  ZTE, MTK
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256.



· Option 2: others
· Recommended WF
· Option 1


Issue 1-2-1:   Channel bandwidth and spectral utilization for eMTC over NTN
· Proposals
· Option 1:  for SAN supporting eMTC over NTN, it support 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz and for UE side, it should only support 1.4MHz. [ZTE]
Table 2.2.1-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100



· Option 2: For Cat-M1, define only 1.4MHz UE channel bandwidth, with corresponding transmission bandwidth configuration and minimum guardband as defined in 36.101. See no value of a different approach for SAN. [MTK]
· Recommended WF
· Option 1  and Option 2

Issue 1-2-2:   Channel bandwidth and spectral utilization for IoT over NTN
· Proposals
· Option 1:  for SAN and UE supporting NB-IoT over NTN, it should only support 200kHz.
Table 2.2.2-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB-IoT channel bandwidth
	NB-IoT
	Standalone

	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48



· Option 2: For NB-IoT, re-use existing requirements from 36.101 for UE channel bandwidth, transmission bandwidth configurations for 15kHz and 3.75kHz SCS, and minimum guardband. 
· other
· Recommended WF
· Option 1 and option 2

Issue 1-3:    Channel spacing
· Proposals
· Option 1: Reuse 36.101 and 36.104 requirements on Channel Spacing for Cat-M1 and NB-IoT.
· Option 2: to follow the existing TN channel spacing for eMTC and NB-IoT for IoT over NTN.
· Recommended WF
· Option 1 and option 2

Issue 1-4:    Channel raster and EARFCN
· Proposals
· Align the RAN4 understanding on introducing the 200kHz or reusing 100kHz raster with EARFCN signalling. [Ericsson]
· Introducing a new set value of MDL {-9.5, -8.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 7.5, 8.5}. Alternatively, re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5. [Ericsson]
· the input from satellite companies is crucial to understanding the impact on deployment in small spectrum chunks. [Sony]
·  RAN4 needs to determine those bands where a 200kHz channel raster is feasible. Other satellite bands for IoT-NTN adopt a 100kHz raster with signalling of part of EARFCN.  [Sony]
·  to further discuss the channel raster for IoT over NTN and 200kHz should be used as baseline unless there is any deployment issues. [Sony]
· We would therefore appreciate feedback from other companies on whether there are any issues foreseen with adopting a 200kHz channel raster for the b255 and b256 bands covered by the work item. [MTK]
·  If RAN4 ends up specifying both 200kHz and 100kHz channel rasters, a merger of the equivalent clauses on “Channel Raster”, and “Carrier Frequency and EARFCN” from 36.101 into a single clause for 36.102 (similar approach to NR NTN) should be considered. [MTK]
· EARFCNs shall be in the existing range of 0-262143, and it seems beneficial to avoid reusing EARFCNs already allocated to frequency bands in 36.101 to avoid any potential compatibility issues.  [MTK]
· EARFCNs from R4- 2212454 [Huawei]

· Recommended WF
·  Further discuss the 100kHz and 200kHz channel raster and operator’s input is highly appreciated;
·   Whether to define MDL values as proposed by Ericsson R4-2213243 to resolve unutilized spectrum resources
·    EARFCN for each operating band;

Issue 1-45:    Tx-Rx separation for UE
· Proposals
· Option 1:  Use the existing Tx-Rx separation approach from 36.101 for cat-M1 and NB-IoT and apply the values from NR NTN for b255 and b256.
· Option 2:  other.

· Recommended WF
· Option 1 

Companies views’ collection for 1st round 
Open issues
Issue 1-1:
	Company
	Comments 

	Company A
	Issue 1-1: Comment


	Company BEricsson
	Issue 1-1: option 1



	ZTE
	Issue 1-1: option 1

	Qualcomm
	Issue 1-1: Option 1 if it can be confirmed that the current IE of LTE frequency indicator can be applied to 256.

	MediaTek
	Issue 1-1: Option 1.
@Qualcomm, please see below from TS36.331, which confirms:
maxFBI2                     INTEGER ::= 256 -- Highest value extended FBI range

–                  FreqBandIndicator
The IE FreqBandIndicator indicates the E-UTRA operating band as defined in TS 36.101 [42], table 5.5-1. If an extension is signalled using the extended value range (as defined by IE FreqBandIndicator-v9e0), the UE shall only consider this extension (and hence ignore the corresponding original field, using the value range as defined by IE FreqBandIndicator i.e. without suffix, if signalled).
FreqBandIndicator information element
-- ASN1START
FreqBandIndicator ::=                   INTEGER (1..maxFBI)
FreqBandIndicator-v9e0 ::=              INTEGER (maxFBI-Plus1..maxFBI2)
FreqBandIndicator-r11 ::=               INTEGER (1..maxFBI2)
-- ASN1STOP
–                  FreqBandIndicator-NB
The IE FreqBandIndicator-NB indicates the E-UTRA operating band as defined in TS 36.101 [42], table 5.5-1.
FreqBandIndicator-NB information element
-- ASN1START
FreqBandIndicator-NB-r13 ::=            INTEGER (1.. maxFBI2)
-- ASN1STOP


	Hughes/EchoStar
	Issue 1-1: option 1

	Ligado
	Issue 1-1 : Option 1 

	Novamint
	Issue 1-1 : Option 1

	THALES
	Issue 1-1, Fine with Option 1

	Nokia
	Issue 1-1: OK to option 1

	Huawei
	Issue 1-1: option 1. We have similar proposal in our paper.

	Sony
	Issue 1-1 : Option 1



Issue 1-2:
	Company
	Comments 

	Company A
	Issue 1-2-1: Comment
Issue 1-2-2: Comment
Issue 1-2-3: Comment

	Company BEricsson
	Issue 1-2-1: option 2
Issue 1-2-2: option 2, it seems there is no difference between option 1 and option 2.


	ZTE
	Issue 1-2-1: option 1 , currently option 2 is only focusing on the UE side, however for SAN side, it could support 1.4,3,5,10,15,20MHz 
Issue 1-2-2: option 1/2 is the same 


	Qualcomm
	Issue 1-2-1: Option 2. Does Satellite operator have plan to deploy a wider system CBW from NW side?
Issue 1-2-2: support option 1/2

	MediaTek
	Issue 1-2-1: Option 2: As the WI scope is limited to cat-M1/NB1/NB2 UEs, it is not clear to us what gain a larger LTE channel bandwidth would bring.
Issue 1-2-2: Option 2, which is a superset of Option 1.

	Hughes/EchoStar
	Issue 1-2-1: Option 2. 
Issue 1-2-2: Option 2

	Ligado
	Issue 1-2-1: Option 2. 
Issue 1-2-2: Option 2

	Novamint
	Issue 1-2-1: Option 2. 
Issue 1-2-2: Option 2

	THALES
	Issue 1-2-1: Ok with Option 2. 
Issue 1-2-2: Ok with Option 2

	Nokia
	Issue 1-2-1: OK to option 2
Issue 1-2-2: OK to option 2

	Huawei
	Issue 1-2-1: option 2 is fine. Option 1 can be considered if there’s demand from the satellite operators.
Issue 1-2-2: Please clarify the difference between the two options. They seem to be the same. At least option 1 is acceptable.

	Sony
	Issue 1-2-1: we are fine to consider both option 1 and option 2
Issue 1-2-2: fine with option 1 and 2

	
	



Issue 1-3:
	Company
	Comments 

	Company A
	Issue 1-3-1: Comment
Issue 1-3-2: Comment
Issue 1-3-3: Comment

	Company BEricsson
	Issue 1-3: there is some text for in-band and guard-band, maybe it will be safe to copy the relevant part to the new spec.


	ZTE
	Issue 1-3: 
To follow the option 1 and option 2 and to remove the in-band /guard band NB-IoT related items.

	Qualcomm
	Issue 1-3: agree with ZTE

	MediaTek
	Issue 1-3: Only this part “For NB1/2: Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz”. i.e. do not include the inband/guardband text from 36.101.

	Nokia
	Issue 1-3: OK to option 1 & 2

	Huawei
	Issue 1-3: We probably don’t need to consider IoT operates inband with LTE, but what about NR inband since there’s NR-NTN? If we agree only to support standalone mode, the proposal by ZTE/MTK would be fine.



Issue 1-4:
	Company
	Comments 

	Company A
	Issue 1-4-1: Comment
Issue 1-4-2: Comment
Issue 1-4-3: Comment

	Company BEricsson
	Issue 1-4: we prefer the 100kHz raster, as the guard band between two NB carrier from different operator will increase to 200kHz which wasting the spectrum. 
The spectrum fragments of spectrum is an issue when multiple NB carrier transmitting orthogonally at the same SAN node, which is good to further discuss.
EARFCN could be specified in LTE way. There is no NB-IoT over NR SAN written in WID.


	ZTE
	Issue 1-4:
We seek more inputs from satellite vendors, from UE initial search perspective,  200kHz is more preferred.
In addition, for Ericsson’s proposal to have new set of MDL, we think that that is mainly for in-band NB-IoT operation, not for standalone operation. In Rel-18, we mainly discuss about standalone operation.

	Qualcomm
	Issue 1-4: need input form satellite operator. 200kHz is a new feature introducing for IoT NTN. We need to specify 200kHz channel raster if operator has plan to use it. 100kHz channel raster can also be specified for the band(s) operator wants to use 100khz raster. 

	MediaTek
	Issue 1-4: We would like satellite operators to give input, but also bearing in mind the issue that led to 200kHz raster in the first place (i.e. doppler effect in LEO causing uncertainty for EARFCN determination with 100kHz raster). 
We support agreeing to EARFCN as defined for TN, and seems reasonable to start from the 262143 value and decrement. 
We prefer to keep the same MDL values/definition as for TN FDD.

	Hughes/EchoStar
	Prefer to adopt 100 KHz channel raster and align with NTN-NR. Using 200 KHz is inefficient use of spectrum.

	Ligado
	Issue 1-4: As discussed in previous meetings, spectrum in the MSS bands can be fragmented between operators. A channel raster of 100 kHz, combined with EARFCN signaling is essential for operators to be able to utilize these small chunks of spectrum. 

	Novamint
	Issue 1-4: 100 kHz channel raster is preferred

	Ericsson
	Issue 1-4:
Reply to ZTE: 
we are discussing for stand-alone operation for NB-IoT, As the standalone should be prioritized, the MDL (-0.5) could be reused according to note 4 in TS 36.101.
NOTE 4:	For the carrier including NPSS/NSSS for stand-alone operation, MDL = -0.5.
The MDL definition in NOTE 4 is for anchor carrier for legacy NB-IoT, for non-anchor carrier, the MDL is selected from {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for FDD according to legacy NB-IoT requirement. The legacy NB-IoT raster DL offset was defined using the reference to the in-band and guard-band operation and orthogonality between any NB carrier is guaranteed by placing it in LTE RB grid. For standalone deployment and keeping orthogonality between the NB carriers,  it is only possible with MDL =-0.5 as shown in Figure 1 in R4-2213243. There will be 8 unused subcarriers between anchor and non-anchor carriers and this will fragment the spectrum usage. To avoid this, a different MDL needs to be defined.

	Nokia
	Issue 1-4: We see the merits of the 200kHz channel raster but would like to note that the MIB have already been updated to account for a 100kHz channel raster. Perhaps it is worth using the existing design as baseline.

	Huawei
	Issue 1-4: We’re open to further discuss the choice of channel raster. However, we’d like to remind the group of the following text in the WID:
· In bands where it is not feasible to define a 200 kHz channel raster, the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 
Similar wording can be found in the LS from RAN1. To us, this sets a very high bar for the use of 100kHz raster size in that the proponent would have to prove that 200kHz is not feasible. So far, we have not seen any contribution on this aspect. 

We have provided detailed design of the channel raster in our paper R4-2212454, which shows it’s feasible to define a 200kHz raster. For example:
Option 2: Follow E-UTRA and define the ARFCN for IoT NTN
Table 3: E-UTRA channel numbers
	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	256
	2170
	229076
	229076 – 229375
	1980
	261844
	261844 – 262143

	255
	1525
	228736
	228736 – 229075
	1626.5
	261504
	261504 – 261843

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.


Table 4: Applicable EARFCN per operating band
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Downlink
Range of NDL
(First – <Step size> – Last)
	Uplink
Range of NUL
(First – <Step size> – Last)

	256
	200
	229077 – <2> – 229375
	261845 – <2> – 262143

	255
	200
	228737 – <2> – 229075
	261505 – <2> – 261843

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.



As to Ericsson’s proposal, we share similar view as ZTE. The MDL is only needed for inband/guardband operations, which is not needed if we focus on standalone mode in R18.

	Sony
	As we commented in our contribution, 200 kHz SCS shall be taken as the baseline but 100kHz can be used in small frequency chunk that spectrum waste might become an issue. This is somehow depending on the input from NTN operators. It is also our understanding that the UE search complexity will be similar under 200 kHz and 100 kHz(with MIB) raster: with 100 kHz + MIB, the UE will be indicated the right raster position through MIB even if it is searched with a coarse step.



Issue 1-5:
	Company
	Comments 

	Company A
	Issue 1-4-1: Comment
Issue 1-4-2: Comment
Issue 1-4-3: Comment

	Ericsson
	Issue 1-5: fine with option 1. The band is 255 and 256 though.


	ZTE
	Issue 1-5: fine with option 1.

	Qualcomm
	Issue 1-5: OK with option 1.

	MediaTek
	Issue 1-5: Fine with Option 1, not including this text which is only valid for wider channel bandwidths: “For the category M1, TX-RX frequency separation is flexible within the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.4.3-1”..  
Note: Please see our example proposal for clause 5 text in general in Annex B of R4-2211797, which covers all of the above issues.

	Nokia
	Issue 1-5: OK to option 1 (reuse existing Tx-Rx approach)


	Huawei
	Share similar view with MTK.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1:  Operating bands and band numbering

Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-1
	Issue 1-1:  Operating bands and band numbering
All companies agree with option 1 and MTK also confirm that 256 could be configured by the existing signalling, we propose to go with option 1:
 Agreements:
· Option 1:  
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256.



Recommendations for 2nd round:
No further discussion in 2nd round.

	Sub-topic #1-2-1
	Issue 1-2-1:   Channel bandwidth and spectral utilization for eMTC over NTN

All companies except ZTE support the option  2 and huawei is also open to further discuss option 1 if there is market demand.  Indeed option 1 is not not precluded in RAN1 spec, therefore we could further check its market demand, we propose to go with option 2 as baseline. Further discuss the option 1 based on the operator’s request in the coming RAN4 meeting if necessary.
 Agreements:
· Option 2:  For Cat-M1, define only 1.4MHz UE channel bandwidth, with corresponding transmission bandwidth configuration and minimum guardband as defined in 36.101. See no value of a different approach for SAN
Recommendations for 2nd round:
No further discussion in 2nd round.

	Sub-topic #1-2-2
	Issue 1-2-2:   Channel bandwidth and spectral utilization for IoT over NTN
Indeed option 1 and option 2 are the same, all companies are fine with option 2, we propose to go with option 2:  
Agreements:
· Option 2: For NB-IoT, re-use existing requirements from 36.101 for UE channel bandwidth, transmission bandwidth configurations for 15kHz and 3.75kHz SCS, and minimum guardband. 
Recommendations for 2nd round:
No further discussion in 2nd round.

	Sub-topic #1-3
	Issue 1-3:    Channel spacing
ZTE, Qualcom,MTK and Huawei propose to remove the in-band/guard band related items and Ericsson propose to keep it in the new spec. However based on the WID, it should be standalone only, therefore we propose to use option 1 and option 2 by the removal of in-band/guard band
Moderator comments:
For legacy NB-IoT norminal channel spacing should be 300kHz which means 100kHz freq gap between adjacent NB carriers should be still kept for IoT over NTN. This will also have the impact on channel raster design at the end.   From the moderator’s views, this could be further checked since there is not such kind of evidence for its necessity of 100kHz freq gap for IoT over NTN. In the past, standalone NB-IoT BS is supposed to reuse the GSM mask and there is performance degradation at the victim GSM system, therefore 100kHz freq gap is needed, however for IoT over NTN, this might be not valid anymore.

Tentative Agreements:
· Reuse 36.101 and 36.104 requirements on Channel Spacing for Cat-M1 and NB-IoT.
· Removal of in-band/guard band item.
Recommendations for 2nd round:
Further discuss the moderator’s comments in 2nd round and to confirm with the tentative agreement proposed in 1st round.

	Sub-topic #1-4
	Issue 1-4:    Channel raster and EARFCN
Channel raster:
ZTE, Qualcomm, MTK, Sony encourage the feedback from satellite operators and Hughes/EchoStar, Ligado,Novamint prefer to 100KHz to have better deployment granularity. Ericsson also prefer 100kHz channel raster from spectrum utilization perspective to avoid the spectrum waste. Huawei have the concerns to define 100kHz channel raster only which is not harmonized with RAN1’s provided options. Nokia is fine with 100kHz channel raster and Sony think that implementation cost should be similar under 200 kHz and 100 kHz(with MIB) raster. 
Recommendations for 2nd round:
Further discuss the 100khz and 200khz channel raster in 2nd round.
M_DL for standalone NB-IoT:
MDL for IoT over NTN,   Ericsson propose to have some further adjustment for MDL values for spectral efficiency of non-anchor carriers. however ZTE and Huawei think that the point raised by Ericsson should be belong to in-band/guard band instead of standalone operation. And MTK  also prefer to keep the same MDL value/definition as TN FDD
Candidate options:
Option 1: To follow the same MDL values as TN FDD as baseline
Option 2: Update the M_DL value to improve spectral efficiency
Option 3: Others are not precluded.

Moderator comments:
Option 1 is to follow the legacy TN approach, then the legacy implementation from UE side could be leveraged as much as possible.

Recommendations for 2nd round:
Further discuss the candidate options in the 2nd round. 

EARFCN:
Three companies are contributing on this topic and it seems that the following approach is reasonable.
Tentative Agreements:
Start from the highest EARFCH  262143 value and descending manner for B256 and B255 similar as NR over NTN
Recommendations for 2nd round:
Further confirm the tentative agreement in 2nd round.

	Sub-topic #1-5
	Issue 1-5:    Tx-Rx separation for UE
All companies are fine with option 1 and MTK/Huawei propose not including this text which is only valid for wider channel bandwidths: 
“For the category M1, TX-RX frequency separation is flexible within the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.4.3-1”..  
We propose to agree as following:
Agreements:
· Use the existing Tx-Rx separation approach from 36.101 for cat-M1 and NB-IoT and apply the values from NR NTN for b255 and b256.
· Not including this text which is only valid for wider channel bandwidths: 
“For the category M1, TX-RX frequency separation is flexible within the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.4.3-1”.
Recommendations for 2nd round:
No further discussion is needed in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #3: Coexistence verification
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2213185
	Qualcomm Incorporated
	Coexistence simulation restuls for TN-NTN NB IoT

	R4-2213246
	Ericsson
	IoT NTN coexisting overview

	R4-2211797
	MediaTek (Chengdu) Inc.
	RF system parameters and coexistence for IoT NTN


	R4-2213695
	ZTE
	system parameters and coexistence verification for IoT over NTN


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1 Coexistence simulation for IoT over NTN
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1:  
· Proposals
· Proposal 1: To consider the isolation distance in case 1 similarly to the studies in [1].  Based on that the NTN UE ACS from [1] can be reused. [Qualcomm]
· Proposal 2: To use SINR loss as metric when NTN NB IoT is the victim and use throughput loss as metric when TN is the victim as in [2]. [Qualcomm]
· Proposal 2: To use SINR loss as metric when NTN NB IoT is the victim and use throughput loss as metric when TN is the victim as in [2]. [Qualcomm]
· Consider system parameter difference between IoT NTN and NR NTN for coexisting simulation in above tables. [Ericsson]
· Verify the scenario involving the NR NTN UL, that is scenario 2, 4, 5 and 6 in TR 38.863. [Ericsson]
· Proposal 7: We propose the analysis and simulation results in this document as proof of the verification of coexistence between NB-IoT NTN and TN and propose that ACLR and ACS values from 36.101 can be reused for the NTN UE.  [MTK]
· Proposal 8: If companies feel that further system-level analyses are needed, we propose the system parameters and methodology in Annex A as a basis for that, and we can consider how to narrow down to reduce effort. [MTK]
· Proposal 9: to the simulation assumption in the Appendix for further coexistence evaluation. [ZTE]
· Recommended WF
· For Case 3, no further coexistence evaluation is needed [Qualcom, Ericsson, ZTE,[MTK]]
· Perf metric: SINR <1dB loss is set as threshold for NB-IoT NTN as victim, and 5% throughput loss for NR TN victim
· For ACIR modelling, this needs more discussions. e.g. ACIR model from Qualcomm/ZTE (Note 1) and  IoT UE ACLR model from MTK in Case 4.
· Other simulation assumption could be discussed in the WF directly.
NOTE1 : moderators’ understanding is that ACIR modelling from Qualcom should be same as TR 36.802.
Companies views’ collection for 1st round 
Open issues
Issue 2-1:
	Company
	Comments 

	Company A
	Issue 2-1: Comment


	Company BEricsson
	Issue 2-1: maybe it will be good to discuss and reach consensus on which new parameter or new value of legacy parameter should be simulated in the coexisting comparing with legacy NTN coexist simulation.  This could be starting point to discuss whether to reuse the legacy NTN coexisting simulation result. For example, if the Perf metric of SNR would be agreed to be used for NB-IoT, the NB-IoT NNT as victim scenario cannot reuse the legacy NTN coexist, another example is that # of IoT UE in uplink, this is the IoT NTN as aggressor. 


	ZTE
	To Ericsson, the details of simulation assumption could be draft after 1st round discussion. 
For ACIR modelling, we could see that the existing pessimistic assumption might lead the more stringent ACLR/ACS requirement which is not necessary, we encourage companies to further discuss it.  

	Qualcomm
	Issue 2-1: we need to identify the simulation assumption and performance metric first. For the NB-IoT, we should follow the legacy performance loss metric, i.e, SINR loss rather than T-put loss. To ZTE , it is not clear what is the number of UEs they used 9 or 12 since in some parts they mention 12 and in the annex they mentioned 9 UEs, we need to align the parameters first.
For the isolation, we just considered in case 1 which is same as we did for NR NTN co-ex. 
For ACIR modeling, we proposed to use ACIR modelling as TR36.942 and TR 36.802 (The details can be found in our paper R4-2213185).
We might need an excel to collect the simulation results after the simulation assumptions are confirmed.

	MediaTek
	Agree to Recommended Way Forward. 
Also Proposal 1 from Qualcomm aligns with what we observed.

In Annex B of R4-2211797, we adapted the full system simulation parameters from NR NTN to IoT NTN, maybe we could start with that as a draft of the assumptions. Agree we need an excel sheet. Maybe we can reuse adapt Samsung’s template from NR NTN.

	Novamint
	Agree with MediaTek’s suggestion

	Nokia
	Agree recommended WF. 

	Huawei
	Probably we can take the recommended WF into the WF document to be discussed second round, and aim to comment the points raised by companies above. 
Coex delta with the previous NTN NR coex to be identified. 
Tend to agree on the perf metric. 

	Sony
	We would like to reuse the results from the NR NTN study as much as possible. Hence, having parameters and metrics that are aligned with NR NTN as much as we can is preferred. Share similar view as Ericsson here as well. 
In addition, we think that the statements in the proposals are also applicable to eMTC NTN. 




CRs/TPs comments collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-1
	Issue 2-1 Coexistence simulation for IoT over NTN
There is some general discussion for simulation assumption, we recommend to directly discuss the way forward of simulation in 2nd round. There is no clear agreement reached in 1st round, please share the comments on the coming WF for simulation assumption directly.
Recommendations for 2nd round:
Please discuss on the WF of simulation assumption for IoT over NTN and this way forward should also include the work plan to coexistence study. 




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #3: SAN BS RF
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2213245
	Ericsson
	IoT SAN RF impact overview

	R4-2214021
	Huawei, HiSilicon
	Discussion on the NB-IoT requirements for SAN RF

	R4-2213696
	ZTE Corporation
	Discussion on SAN RF requirements for IoT over NTN

	R4-2214019
	Huawei, HiSilicon
	Proposal 1: In order to align NR NTN and NTN IoT as much as possible (e.g. to ease simultaneous deployment of both NR NTN and NTN IoT), it is proposed to define SAN RF requirements for NTN IoT for the following SAN types which are based on AAS RF architecture: 
· SAN type 1-H
· SAN type 1-O


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 3-1 General principle for SAN supporting IoT 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-2-1:  
· Proposals
· Proposal 1: consider the NTN NR terminology captured in TS 38.108, as the baseline for the NTN IoT work and TS 36.108/36.181 skeletons, where possible.
· Proposal 2: reuse the already defined set of NR NTN SAN classes (i.e. GEO, LEO600, LEO1200) for NTN IoT WI. 
· Proposal 3: For NTN IoT, consider SAN type 1-H and SAN type 1-O as the baseline. 
· Proposal 4:  reuse the NR NTN requirements set (based on TS 38.108, section 4.6) as the starting point for NTN IoT requirements drafting, by excluding the following RF requirements from consideration for NTN IoT: 
· Conducted: Transmit ON/OFF power, Time alignment error, TX IMD, RX IMD. 
· Radiated: OTA transmit ON/OFF power, OTA time alignment error, OTA TX IMD, OTA RX IMD
· Proposal 5: for the NB-IoT requirements derivation for NTN, consider the following as baseline references:
· TR 36.802 as baseline for NB-IoT aspects, 
· TR 38.863 as baseline for NTN aspects. 
· Proposal 6: Consider the NTN IoT requirements for SAN type 1-H and SAN type 1-O proposals captured in Table 1 as baseline for further discussion
· Proposal 7: to define SAN type 1-H and type 1-O for IoT over NTN; 
· 
· Recommended WF
· Agree with Proposal 1, 2, 3, 4
· Spec draft could be discussed in other thread

Sub-topic 3-2 RF requirements for SAN RF 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-2-2:  
· Proposals
· Option 1: Ericsson R4-2213245
· Option 2: Huawei R4-2214021 [only standalone NB-IoT over NTN proposed]
· Option 3: ZTE R4-2213696
· Recommended WF
· The following requirement highlighted in yellow need more discussion in 1st round and other requirement seems agreeable. For SAN type 1-O, it could be further discussed once SAN type 1-H is complete.
	Requirement
	Requirement clause
	Updates to support SA NB-IoT
	Updates to support SA Cat-M1

	Satellite Access Network output power
	6.2
	reuse
	reuse

	Output power dynamics 
	6.3
	N/A
	Add 1.4MHz channel BW for total power dynamic range, remove other channel BW

	Transmit ON/OFF power 
	NA
	N/A
	N/A

	Frequency error
	6.5.1
	reuse
	reuse

	Modulation quality
	6.5.2
	Update for NB-PDSCH, QPSK and 16QAM
	reuse

	Time alignment error
	NA
	N/A
	N/A

	DL RS power
	Not exist
	To be added acc. clause 6.5.4 in 36.104
	To be added acc.  clause 6.5.4 in 36.104

	Occupied bandwidth
	6.6.2
	reuse
	reuse

	ACLR
	6.6.3
	Depend on co-existing discussion/simulation 
	Depend on co-existing discussion/simulation 

	Operating band unwanted emissions
	6.6.4
	Check if reuse if ACLR reused
	Check if reuse if  ACLR reused

	Transmitter spurious emissions
	6.6.5
	Reuse
	reuse

	Transmitter intermodulation 
	NA
	Follow the same with NTN SAN 
	Follow the same with NTN SAN

	Reference sensitivity level
	7.2
	Add NB-IoT channel BW and REFSENS
	Add 1.4MHz channel BW and REFRENS, remove other channel BW

	Dynamic range 
	7.3
	Add NB-IoT channel BW
	Add 1.4MHz channel BW

	ACS 
	7.4.1
	Depend on co-existing simulation 
	Depend on co-existing simulation

	In-band blocking 
	NA
	Follow the same with NTN SAN 
	Follow the same with NTN SAN

	Out-of-band blocking 
	7.5
	reuse
	reuse

	Receiver spurious emissions 
	7.6
	reuse
	reuse

	Receiver intermodulation
	NA
	Follow the same with NTN SAN
	Follow the same with NTN SAN

	In-channel selectivity 
	7.8
	reuse
	reuse



Companies views’ collection for 1st round 
Open issues
Issue 23-1:
	Company
	Comments 

	Company AEricsson
	Issue 32-1: CommentP1,P2 and P3 are fine, P4, P5,P6, P7 depend on issue 3-2 ?


	Company BZTE
	Issue 3-1: Fine with recommended WF and  To Ericssson, why P4 is not agreeable since it is just reusing the existing assumption from Rel-17 NR over NTN


	Qualcomm
	Issue 3-1: Ok with proposals 1-6. Proposal 7 is not clear. 
Generally, RAN4 should re-use the framework and requirements from NB-IoT/eMTC, as well as NR NTN requirements to define the NTN IoT requirements  

	MediaTek
	Issue 3-1: Recommendation generally looks ok. @Qualcomm, we understand that proposal 7 is mainly referring to NB-IoT NTN as there are no OTA requirements for NB-IoT today.

	Hughes/EchoStar
	Issue 3-1: Fine with recommended WF

	Novamint
	Issue 3-1: Fine with recommended WF

	THALES
	Issue 3-1: Ok with recommended WF. We should follow similar process as per TS 38.108.

	Nokia
	Issue 3-1: OK with recommended WF

	Huawei
	Ok with proposals 1-5 and 7.
 @Ericsson: P4/5 is following the NR NTN decisions. We think the NTN scenario shall be aligned in that respect. 
P6 is proposed to be further detailed and discussed during second round due to many details. 
P7 basically say that we use the same NTN SAN types as for NR NTN, and not define 1-C, which does not make much sense for NTN. 
@Qualcomm: your understanding is actually what we were trying to express in proposal 5.



Issue 3-2:
	Company
	Comments 

	ZTE
	Issue 3-2:
For CBW for SAN side, as we mentioned in the previous system parameter part, we still think that 3MHz, 5, 10, 15,20MHz channel bandwidht could be supported instead of only 1.4MHz 
For 16QAM for NB-IoT over NTN, we could be fine to remove it if all other companies could make the consensus.
For DL RS power , we don;t have strong opinions,. if necessary, we could add it.
For transmitter spurious emission, we still prefer to follow the ITU recommendations.
For REFSENS/dynamic range, similar problem as total dynamic range requirements;
For IoT over NTN,  IoT level should be further checked . In addition noise figure of SAN is also different from TN BS, we don’t think that we could reuse the existing TN BS ICS requirements.


	MediaTek
	Issue 3-2:
ICS: Reuse means for NB-IoT not defining any requirements? There are none for standalone TN.
No 16QAM in NB-IoT as it was agreed not to cover Rel-17 TN features – see WID.

	THALES
	Issue 3-2:
Agree with MediaTek, to be further discussed/clarified.

	Huawei
	Suggest to formulate WF (possibly separate for Tx/Rx, and/or NB-IoT/eMTC) and capture agreeable parts per RF requirement. Such WF would embed the requirements applicability. 



CRs/TPs comments collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#3-1
	Issue 3-1: general principle for SAN RF requirement for IoT over NTN
Based on the companies’ comments as far, it seems that proposal 1/2/3 is agreeable. Proposal 7 is the same as proposal 3. In addition, for other detailed SAN RF requirements, this could be discussed in issue 3-2
 Agreements:
· Proposal 1: consider the NTN NR terminology captured in TS 38.108, as the baseline for the NTN IoT work and TS 36.108/36.181 skeletons, where possible.
· Proposal 2: reuse the already defined set of NR NTN SAN classes (i.e. GEO, LEO600, LEO1200) for NTN IoT WI. 
· Proposal 3: For NTN IoT, consider SAN type 1-H and SAN type 1-O as the baseline. 
Recommendations for 2nd round:
No further discussion in 2nd round for general principle and focus on detailed SAN RF discussion.

	Sub-topic#3-2
	Issue 3-2: RF requirements for SAN RF
There is no much discussion on SAN RF requirement in 1st round  and we could further discuss the draft WF on SAN RF requirement in more detailed manner in 2nd round. 
Recommendations for 2nd round:
Further discuss the draft WF for SAN RF requirement directly and please share your comments on that..




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on system parameter for IoT over NTN
	Ericsson
	

	
	WF on coexistence study for IoT over NTN
	MTK
	

	
	WF on SAN RF requirement for IoT over NTN
	ZTE
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2211797
	
	RF system parameters and coexistence for IoT NTN

	MediaTek (Chengdu) Inc.
	Noted
	

	R4-2213243
	
	On IoT NTN raster
	Ericsson
	Noted
	

	R4-2213571
	
	Views on system parameter and RF requirement for Rel-17 IoT NTN
	Sony
	Noted
	

	R4-2213695
	
	system parameters and coexistence verification for IoT over NTN
	ZTE
	Noted
	

	R4- 2212454
	
	Discussions on IoT NTN UE RF requirements
	Huawei, HiSilicon
	
	This status should be treated in thread 139

	R4-2213185
	
	Coexistence simulation restuls for TN-NTN NB IoT
	Qualcomm Incorporated
	Noted
	

	R4-2213246
	
	IoT NTN coexisting overview
	Ericsson
	Noted
	

	R4-2211797
	
	RF system parameters and coexistence for IoT NTN
	MediaTek (Chengdu) Inc.
	Noted
	

	R4-2213695
	
	system parameters and coexistence verification for IoT over NTN
	ZTE
	Noted
	

	R4-2213245
	
	IoT SAN RF impact overview
	Ericsson
	Noted
	

	R4-2214021
	
	Discussion on the NB-IoT requirements for SAN RF
	Huawei, HiSilicon
	Noted
	

	R4-2213696
	
	Discussion on SAN RF requirements for IoT over NTN
	ZTE Corporation
	Noted
	

	R4-2214019
	
	Analysis of the specifications structure for the NTN IoT requirements introduction
	Huawei, HiSilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	Bin Han
	binhan@qit.qualcomm.com

	Hughes/EchoStar
	Munira Jaffar
	munirajaffar@hughes.com

	Novamint 
	Thierry Bérisot
	tberisot@novamint.com

	THALES
	Dorin Panaitopol
	

	Nokia
	Bartlomiej Golebiowski
	Bartlomiej.golebiowski@nokia.com

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	Sony
	Kun Zhao
	Kun.1.zhao@sony.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

