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1. Introduction
During RAN4#104-E meeting a way-forward on system parameter for IoT over NTN is created based on the discussion in 1st round [1].


2. Way-Forward

Topic #1: System parameters

Discussion on August 24th
Issue 1-1:  Operating bands and band numbering
· Agreement:
· Option 1:  
Issue 1-2-1:   Channel bandwidth and spectral utilization for eMTC over NTN
·  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

Issue 1-2-2:   Channel bandwidth and spectral utilization for IoT over NTN
· 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. 
Issue 1-3:    Channel spacing
· Agreement: 
· Reuse TN specification 36.101/36.104 norminal channel spacing for Cat-M1 and NB-IoT
· Further discuss the frequency gap for NB-IoT over NTN deployment 
· Removal of in-band/guard band item.

Issue 1-4-1:    Channel raster and EARFCN
Further discuss the 100khz and 200khz channel raster in 2nd round.
· Option 1:  200khz channel raster
· Option 2: 100khz raster with signaling
· Agreement: option 2 agreed for band 255 and band 256.  
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Issue 1-4-2:    M_DL for standalone NB-IoT

Further discussion below options in next meeting:

· Option 1: To follow the same MDL values as TN FDD as baseline
· Option 2: Update the M_DL value to improve spectral efficiency (R4-2213243)
· Option 3: Others are not precluded.
Issue 1-4-3:    EARFCN:

Further discussion in next meeting:

· Start from the highest EARFCNH  262143 value and descending manner for B256 and B255 similar as NR over NTN

Issue 1-5:    Tx-Rx separation for UE

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: 
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Company feedback on WF for Topic #1:

Issue 1-3 comments:
	Company
	Comments on 1-3

	Ericsson
	Fine with Tentative Agreements.  The 100kHz guard band is between different operator, for the same operator and two NB carrier configured at the same network node, they can be packed back to back as one contiguous block. 


	Huawei
	If the 100kHz guard band can be removed, it would improve the spectrum utilization and benefit the operators. However, coexistence between NB-IoT carriers was not done in the past, only between NB-IoT and GSM. We may need to add this scenario to coex simulations if there’s strong interest. 

	MediaTek
	Fine with tentative agreement, but not sure we understand the moderator comment which seems to suggest something else. The 36.101 nominal channel spacing is 200kHz since Rel-13.

	Qualcomm
	100kHz guard was reserved for co-ex with GSM. Whether to remove 100kHz guard needs to be checked.

	Nokia
	In general we are fine with tentative agreement. If potential co-ex issues are indeed identified we can revise this. 


 
Issue 1-4-1 comments:

	Company
	Comments on 1-4-1

	Ericsson
	Prefer option 2.  

	Huawei
	We should follow the WID objectives and complete the tasks assigned by RAN. If 100kHz raster is chosen, there should be technical evidence to show that 200kHz is not feasible. Otherwise, RAN4 might be challenged in RAN. So far little evidence has been presented except a poll of opinions.

	Ligado
	Option 2. As discussed, MSS spectrum can be highly fragmented. IoT-NTN will not be deploying in “green field” spectrum but be co-existing with long established MSS services using non-3GPP air interfaces, including often on the same, already launched, satellites. MSS operators must have the flexibility of the 100 kHz raster in order to be able to use the often very small slices of available spectrum within their allocations and legacy services. 

	Qualcomm
	Share with similar view as Huawei. 200kHz is a new feature introduced for IoT NTN. We need to more input from satellite operator and also analysis before making decision for option 1or option 2. 

	Nokia 
	We prefer option 2 and according to our understanding signaling is already available for this option. 200kHz is something new and even if this is indeed included in the WID, we believe we should think carefully before we start add complexity to the system. 

	MediaTek
	@Nokia, we think we should avoid confusion here. 
In RAN1 both of these channel rasters were discussed, based on a real issue that was raised regarding the doppler impact. RAN1 sent an LS to RAN4 in R4-220042 with a recommendation. So, this idea is not something that was just added in the RAN4 WID, it was based on the outcome of a quite long RAN1 analysis and discussion.



Issue Issue 1-4-2 comments:

	Company
	Comments on 1-4-2

	Ericsson
	Option 2.  
There are 8 unused subcarrier between two orthogonal NB carrier reusing legacy TN FDD design and this will fragment the spectrum usage illustrated in Figure 1. By introducing the new M_DL the NB carriers could be placed in a more spectrum efficiently way illustrated in Figure 2.
[image: ]
Figure 1: Example of closest standalone anchor and non-anchor carriers deployment
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Figure 2 Example of 180KHz distance between standalone anchor and non-anchors with extraCarrierFreqOffset of +0.5


	Huawei
	MDL=-0.5 seems to be sufficient for standalone mode. Confused with Figure 1 in Ericsson’s comments. As Ericsson pointed in Issue 1-3, no guard band is needed for NB carriers from the same operator, which probably applies to anchor and non-anchor carriers? 
Moreover, the new MDL values may reduce the channel spacing from 200kHz to 180kHz, but it’s not necessary and complicates the design for standalone mode.

	MediaTek
	In our view we should keep the current MDL values applicable for FDD for TN. The issue raised by Ericsson does not seem specific to NTN deployments.

	Qualcomm
	Option 1 is preferred. At this stage, we don’t see the problem with option 1.



Issue Issue 1-4-3 comments:

	Company
	Comments on 1-4-3

	Ericsson
	Depend on 1-4-1, also need some clarification “similar as NR over NTN”, which part is similar?

	Huawei
	Wrong title? Should be “ARFCN for IoT-NTN”. Note that EARFCN means ARFCN for E-UTRA, which is TN. For IoT-NTN, better to just use the name of ARFCN.

	MediaTek
	Yes, wrong Issue title. On the EARFCN vs ARFCN, in order to avoid confusion, in our view we need to call it EARFCN, as RRC specification uses: 
ARFCN-ValueEUTRA-r9 ::=	INTEGER (0..maxEARFCN2). 
Also note the 36.102 spec approved title.

	Qualcomm
	It seems OK but more clarifications on ARFCN is needed.
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