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1	Introduction
In RAN#86, a SI was approved to determine and evaluate the minimum necessary specification updates to introduce NB-IoT/eMTC support for non-terrestrial networks (NTN), The description for the SI was updated in RAN#90 [1] and it was agreed to use the existing work on NR NTN captured in TR 38.821 [2] as a baseline. In RAN#92-e, a follow up WI was approved to specify NB-IoT/eMTC support for Non-Terrestrial Networks. The objectives of this WI within the context of or this paper are as follows:Specify the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:
-	Architecture:
-	Support for EPC
-	Mobility and Tracking Area:
-	Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.
-	Support of legacy (Rel-16) cell selection/reselection mechanisms without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.


In the last meeting and subsequent RAN plenary discussion, the CR [3] was finally agreed. In this contribution we discuss some remaining IoT NTN Idle mode issues. Idle mode issues related to discontinuous coverage are discussed here [4]

[bookmark: _Ref178064866]2	Discussion
2.1	Barring mechanism in NTN
In RAN2#116bis-e the following was agreed: 
· We will have the barring bit to prevent terrestrial UEs to use NTN. FFS if we define a new barring bit for NTN UEs barring.

The main purpose of the agreement is to make sure that non-NTN UE do not accidently access an NTN cell. This can happen in case non-NTN and NTN UEs are deployed on the same frequencies, which could be future scenario, or at least cannot be guaranteed to not be a possibility in the future. 
In 36.304 the following has been specified: 
--------- 36.304 ---------
-	cellBarred (IE type: "barred" or "not barred") 
This field indicates if the cell is barred for connectivity to EPC.
This field is ignored by the UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-IntfMitig while crs-IntfMigitNumPRBs is included in SIB1-BR.
This field is ignored by UEs supporting NTN while cellBarred-NTN is included in SIB1-BR or SIB1-NB.
In case of multiple EPC PLMNs indicated in SIB1/SIB1-BR, this field is common for all EPC PLMNs
Editor’s Note: FFS how an NTN-only UE is barred from accessing TN cell.
--------- 36.304 ---------
In 36.331 the following has been specified: 
--------- 36.331 ---------

SystemInformationBlockType1-v1700-IEs ::=	SEQUENCE {
	cellAccessRelatedInfo-v1700				SEQUENCE {
		cellBarred-NTN-r17						ENUMERATED {barred, notBarred},
		plmn-IdentityList-v1700					PLMN-IdentityList-v1700		OPTIONAL	-- Need OR
	} OPTIONAL, -- Need OR
	nonCriticalExtension					SEQUENCE {}			OPTIONAL
}


	SystemInformationBlockType1 field descriptions

	...

	cellBarred-NTN
barred means the cell is barred for connectivity to NTN, as defined in TS 36.304 [4].


--------- 36.331 ---------

The question is how to make the specification that works with all possible scenarios. Currently the cellBarred-NTN is mandatory present in cellAccessRelatedInfo. In table below how to bar a UE in the different cases are explained: 
	Barring for:
	Scenario (TN+NTN same/different bands)
	Requirements to be barred from an NTN cell
	Requirements to not be barred from an NTN cell

	TN-only UE
	Different bands
	NA
	NA

	
	Same bands
	- cellBarred set to barred 
	NA

	TN and NTN capable UE
	Different bands
	- cellBarred set to barred
	- cellBarred set to notBarred

	
	Same bands
	- cellBarred ignored
- cellBarred-NTN set to barred
	- cellBarred ignored
- cellBarred-NTN set to not barred



The above table shows that the cellBarred-NTN does not need to be present all the time. This means that the following line is sufficient: 
This field is ignored by UEs supporting NTN while cellBarred-NTN is included in SIB1-BR or SIB1-NB.
However, the cellBarred-NTN is still mandatory when cellAccessRelatedInfo is present, but it is not clear whether cellAccessRelatedInfo is mandatory when NTN is deployed. Therefore, there are two possibilities to make the specification clear: 
1. Change the 36.304 text to “This field is ignored by UEs supporting NTN while cellBarred-NTN is included in SIB1-BR or SIB1-NB.” and make cellAccessRelatedInfo mandatory present whenever NTN is deployed. This can for instance be achieved in a loss way by renaming cellAccessRelatedInfo to something that makes it clear it is for NTN only. 
2. Keep 36.304 text and make cellBarred-NTN optional in RRC. Then the solution partly relies on the network configuring cellBarred-NTN correctly, by including cellBarred-NTN in scenarios when TN and NTN is deployed in the same bands and setting cellBarred to barred.  
We have no strong concerns on any of the solutions. 
[bookmark: _Toc101822994]Choose between the following options for barring in NTN: 
1. Change the 36.304 text on barring and make cellAccessRelatedInfo mandatory present whenever NTN is deployed. 
2. Keep 36.304 text and make cellBarred-NTN optional in RRC for NTN.

In the last meeting there were discussion on how to bar an NTN-only UE from accessing a TN cell as evident from the editor’s note. This brings up the question on what an NTN-only UE is and how to define such a UE. 
An NTN-only UE has yet to be discussed in RAN2, however there have been discussions in RAN4 regarding what an NTN UE may support and in RAN4 co-existence work [5], the following text can be found: 
In general, NTN UE products are assumed to meet TN UE requirements as specified in TS 38.101-1[17].
Thus RAN2 should avoid discussing solutions for NTN-only UEs. 
[bookmark: _Toc101822996]RAN2 should avoid discussing solutions for NTN-only UEs.
[bookmark: _Toc101822995]Do not introduce solution to bar NTN-only UE from accessing TN cell.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN2 should avoid discussing solutions for NTN-only UEs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Choose between the following options for barring in NTN:  1. Change the 36.304 text on barring and make cellAccessRelatedInfo mandatory present whenever NTN is deployed.  2. Keep 36.304 text and make cellBarred-NTN optional in RRC for NTN.
Proposal 2	Do not introduce solution to bar NTN-only UE from accessing TN cell.
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