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1 Introduction
[bookmark: _Toc474247438]This contribution discusses the remaining issues to support IoT NTN.
2 Location Verification
The Location verification is being discussed in NR NTN WI. But for IoT NTN, the WID does not include the location verification.  The objectives in current WID are copied as below:

4.1.1	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

4.1.2	Mobility enhancements

The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].


So the location verification is not required in Rel-18 IoT NTN. There is no need to discuss any IoT NTN location verification related contributions in Rel-18. 

Proposal 1: location verification is out of the scope of Rel-18 IoT NTN.

3 Mobility enhancement with Location based trigger condition
RAN2 agreed that both time-based trigger condition and location-based trigger condition can be used in Rel-18 IoT NTN. In HO with time-based trigger condition, the source eNB can transfer the timing window to target eNB, so target eNB can reserve the resource for the UE in the timing window. The location-based trigger condition is based on UE’s location, which is only known by the UE. The source eNB may not know the real-time location of the UE, unless the UE keeps reporting its location information to the source eNB. Even if it is transferred to the target eNB, target eNB is not able to use it to reserve resource, since it cannot know when UE will connect with target eNB. So it is not useful for transferring the location-based trigger condition to target eNB during the S1/X2-HO.

Proposal 2-1: There is no need to transfer the location-trigger condition to target eNB during S1/X2 HO. 

X2-CHO with location-based trigger condition:
In case the source eNB decides to use the location-triggered condition, it can still use X2-CHO without any specification changes. The target eNB just treat it as normal CHO. After the source eNB receives the X2AP HANDOVER REQUEST ACKNOWLEDGE message, the source eNB sends a RRCConnectionReconfiguration message to the UE containing configuration of CHO candidate cell(s) and CHO execution condition(s), e.g. the location-based trigger condition.

Proposal 2-2: There is no impact to RAN3 to support X2-CHO with location-based trigger condition. 

S1-HO with location-based trigger condition:
There are two options:
· Option 1: source eNB uses the location information to determine a rough or longer timing window. The S1-HO signaling will be similar to S1-HO with time-based trigger condition. This will be source eNB’s implementation, and no impact to RAN3 specs.

· Option 2: source eNB just initiate normal S1-HO procedure without any timing/location information. Unlike normal HO that the UE immediately detach from source eNB after UE receive RRCConnectionReconfiguration message, the UE may still connect with the source eNB until the time-based trigger condition is met. The source eNB can start the data forwarding to target eNB after it send the RRCConnectionReconfiguration message to UE. In case the UE stays in source eNB for a longer period, it may cause many DL data to be buffered in target eNB, even the DL data may have already been successfully delivered to UE via source eNB. This is same as S1-HO with time-based trigger condition. The data forwarding agreed for S1-HO with time-based trigger condition can be reused, i.e. eNB/MME Early Status Transfer procedure can be used to discard the buffered DL data in target eNB. 
Proposal 2-3: in case source eNB configures UE with location-based trigger condition but using normal S1-HO, the eNB/MME Early Status Transfer procedure can be reused. 
If Proposal 2-3 is agreed, it may require small modification to Stage-3 TS38.413 BL CR, since current eNB/MME Early Status Transfer procedure is only used for DAPS and S1-HO with time-based trigger condition. For example, 

[bookmark: _Toc45831568][bookmark: _Toc51762521][bookmark: _Toc64381573][bookmark: _Toc73964091][bookmark: _Toc88646699][bookmark: _Toc97882648][bookmark: _Toc98531223][bookmark: _Toc105517295][bookmark: _Toc106108186][bookmark: _Toc113656771][bookmark: _Toc114051990][bookmark: _Toc138845854]8.4.9	eNB Early Status Transfer
[bookmark: _Toc45831569][bookmark: _Toc51762522][bookmark: _Toc64381574][bookmark: _Toc73964092][bookmark: _Toc88646700][bookmark: _Toc97882649][bookmark: _Toc98531224][bookmark: _Toc105517296][bookmark: _Toc106108187][bookmark: _Toc113656772][bookmark: _Toc114051991][bookmark: _Toc138845855]8.4.9.1	General
The purpose of the eNB Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source eNB forwards to the target eNB, for each respective E-RAB for which DAPS Handover applies, from the source eNB to the target eNB via the MME during an intra LTE S1 handover, or the COUNT for discarding of already forwarded downlink SDUs for respective E-RAB(s) during S1 handover with time-based trigger condition or S1 handover with location-based trigger condition.

Proposal 2-4: Update TS36.413 BL CR to allow eNB/MME Early Status Transfer to be used for S1-HO with location-based trigger condition.

Draft TP can be found in Annex – TP for TS36.413 BL CR

Proposal 2-5: if Proposal 2-4 is agreed, similar update to TS38.413 BL CR is also needed for NR NTN.

4 Conclusions
In this contribution, we analyzed the support for loT NTN. Our proposals are:

Proposal 1: location verification is not required in Rel-18 IoT NTN.

To support Mobility enhancement with Location based trigger condition:
Proposal 2-1: no need to transfer the location-trigger condition to target eNB during S1/X2 HO. 
Proposal 2-2: no impact to X2-CHO to support location-based trigger condition. 
Proposal 2-3: in case source eNB configures UE with location-based trigger condition but using normal S1-HO, the eNB/MME Early Status Transfer procedure can be reused. 
Proposal 2-4: Update TS36.413 BL CR to allow eNB/MME Early Status Transfer to be used for S1-HO with location-based trigger condition.

Draft TP can be found in Annex – TP for TS36.413 BL CR

Proposal 2-5: if Proposal 2-4 is agreed, similar update to TS38.413 BL CR is also needed for NR NTN.
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[bookmark: _Ref149833694]Annex – TP for TS36.413 BL CR
<<<<<< START OF CHANGE >>>>>>
8.4.9	eNB Early Status Transfer
8.4.9.1	General
The purpose of the eNB Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source eNB forwards to the target eNB, for each respective E-RAB for which DAPS Handover applies, from the source eNB to the target eNB via the MME during an intra LTE S1 handover, or the COUNT for discarding of already forwarded downlink SDUs for respective E-RAB(s) during S1 handover with time-based trigger condition or location-based trigger condition.
[bookmark: _Toc45831570][bookmark: _Toc51762523][bookmark: _Toc64381575][bookmark: _Toc73964093][bookmark: _Toc88646701][bookmark: _Toc97882650][bookmark: _Toc98531225][bookmark: _Toc105517297][bookmark: _Toc106108188][bookmark: _Toc113656773][bookmark: _Toc114051992][bookmark: _Toc138845856]8.4.9.2	Successful Operation


Figure 8.4.9.2-1: eNB Early Status Transfer procedure
The source eNB initiates the procedure by sending the eNB EARLY STATUS TRANSFER message to the MME at the point in time when it considers starting early data forwarding to the target eNB or sending the eNB EARLY STATUS TRANSFER message to the MME after it initiated a handover preparation with time-based trigger condition or location-based trigger condition.
For each E-RAB for which DAPS Handover applies, the source eNB shall include the E-RAB ID IE and the COUNT of the first downlink SDU that the source eNB forwards to the target eNB within the E-RABs Subject to Early Status Transfer Item IE in the eNB Early Status Transfer Transparent Container IE of the eNB EARLY STATUS TRANSFER message. 



<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Toc45831573][bookmark: _Toc51762526][bookmark: _Toc64381578][bookmark: _Toc73964096][bookmark: _Toc88646704][bookmark: _Toc97882653][bookmark: _Toc98531228][bookmark: _Toc105517300][bookmark: _Toc106108191][bookmark: _Toc113656776][bookmark: _Toc114051995][bookmark: _Toc138845859]8.4.10	MME Early Status Transfer
[bookmark: _Toc45831574][bookmark: _Toc51762527][bookmark: _Toc64381579][bookmark: _Toc73964097][bookmark: _Toc88646705][bookmark: _Toc97882654][bookmark: _Toc98531229][bookmark: _Toc105517301][bookmark: _Toc106108192][bookmark: _Toc113656777][bookmark: _Toc114051996][bookmark: _Toc138845860]8.4.10.1	General
The purpose of the MME Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source eNB forwards to the target eNB, for each respective E-RAB for which DAPS Handover applies, from the source eNB to the target eNB via the MME during an S1 handover, or the COUNT for discarding of already forwarded downlink SDUs for respective E-RAB during S1 handover with time-based trigger condition or location-based trigger condition.
[bookmark: _Toc45831575][bookmark: _Toc51762528][bookmark: _Toc64381580][bookmark: _Toc73964098][bookmark: _Toc88646706][bookmark: _Toc97882655][bookmark: _Toc98531230][bookmark: _Toc105517302][bookmark: _Toc106108193][bookmark: _Toc113656778][bookmark: _Toc114051997][bookmark: _Toc138845861]8.4.10.2	Successful Operation


Figure 8.4.10.2-1: MME Early Status Transfer procedure
The MME initiates the procedure by sending the MME EARLY STATUS TRANSFER message to the eNB.
The E-RABs Subject To Early Status Transfer List IE within the eNB Early Status Transfer Transparent Container IE included in the MME EARLY STATUS TRANSFER message contains the E-RAB ID(s) corresponding to the E-RAB(s) subject to be simultaneously served by the source eNB and the target eNB during DAPS Handover.
For each E-RAB in the E-RABs Subject to Early Status Transfer List IE, the target eNB shall use the information contained in the DL COUNT PDCP-SN length IE as the COUNT of the first downlink SDU that the source eNB forwards to the target eNB.
For each E-RAB in the E-RABs Subject to Early Status Transfer List IE for which the DISCARD DL COUNT Value IE is received in the MME EARLY STATUS TRANSFER message, the target eNB does not transmit forwarded downlink SDUs to the UE whose COUNT is less than the one provided and discards them if transmission has not been attempted.





<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Toc45831779][bookmark: _Toc51762732][bookmark: _Toc64381784][bookmark: _Toc73964302][bookmark: _Toc88646911][bookmark: _Toc97882860][bookmark: _Toc98531435][bookmark: _Toc105517507][bookmark: _Toc106108398][bookmark: _Toc113656983][bookmark: _Toc114052202][bookmark: _Toc138846066]9.1.5.16	eNB EARLY STATUS TRANSFER
This message is sent by the source eNB to transfer the COUNT value(s) of the first forwarded downlink SDU(s) during S1 DAPS Handover, and during S1 handover with time-based trigger condition or location-based trigger condition.
Direction: eNB ® MME.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	eNB Early Status Transfer Transparent Container
	M
	
	9.2.1.157
	
	YES
	reject



[bookmark: _Toc45831780][bookmark: _Toc51762733][bookmark: _Toc64381785][bookmark: _Toc73964303][bookmark: _Toc88646912][bookmark: _Toc97882861][bookmark: _Toc98531436][bookmark: _Toc105517508][bookmark: _Toc106108399][bookmark: _Toc113656984][bookmark: _Toc114052203][bookmark: _Toc138846067]9.1.5.17	MME EARLY STATUS TRANSFER
This message is sent by the MME to transfer the COUNT value(s) of the first forwarded downlink SDU(s) during S1 DAPS Handover, and during S1 handover with time-based trigger condition or location-based trigger condition.
Direction: MME ® eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	eNB Early Status Transfer Transparent Container
	M
	
	9.2.1.157
	
	YES
	reject








<<<<<< NEXT CHANGE >>>>>>
[bookmark: _Toc45832002][bookmark: _Toc51762955][bookmark: _Toc64382007][bookmark: _Toc73964525][bookmark: _Toc88647134][bookmark: _Toc97883083][bookmark: _Toc98531658][bookmark: _Toc105517730][bookmark: _Toc106108621][bookmark: _Toc113657206][bookmark: _Toc114052425][bookmark: _Toc138846289]9.2.1.157	eNB Early Status Transfer Transparent Container
The eNB Early Status Transfer Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. This IE is used for the intra SAE/LTE S1 DAPS handover case., and for the S1 handover with time-based trigger condition or location-based trigger condition case.
This IE is transparent to the EPC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	E-RABs Subject to Early Status Transfer List
	
	1
	
	The contents of this IE shall be ignored if the E-RABs Subject to DL Discarding List IE is present.
	-
	-

	>E-RABs Subject to Early Status Transfer Item
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	-

	[bookmark: _Hlk37777758]>>CHOICE DL COUNT PDCP-SN length
	M
	
	
	
	YES
	reject

	>>>12 bit PDCP-SN
	
	
	
	
	
	

	>>>> DL COUNT Value for PDCP SN Length 12
	M
	
	COUNT Value 9.2.1.32 
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 12 bit long PDCP-SN.
	
	

	>>>15 bit PDCP-SN
	
	
	
	
	
	

	>>>>DL COUNT Value for PDCP SN Length 15
	M
	
	COUNT Value Extended 9.2.1.90
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 15 bit long PDCP-SN.
	
	

	>>>18 bit PDCP-SN
	
	
	
	
	
	

	>>>>DL COUNT Value for PDCP SN Length 18
	M
	
	COUNT Value for PDCP SN Length 18 9.2.1.100
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 18 bit long PDCP-SN.
	
	

	E-RABs Subject To DL Discarding List
	
	0..1
	
	
	
	

	>E-RABs Subject To DL Discarding Item
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	-

	>>CHOICE DL Discarding
	M
	
	
	
	YES
	reject

	>>>12 bit PDCP-SN
	
	
	
	
	
	

	>>>>DISCARD DL COUNT Value for PDCP SN Length 12
	M
	
	COUNT Value 9.2.1.32 
	PDCP-SN and Hyper frame number for which the receiving eNB should discard forwarded DL SDUs associated with lower values in case of 12 bit long PDCP-SN.
	
	

	>>>15 bit PDCP-SN
	
	
	
	
	
	

	>>>>DISCARD DL COUNT Value for PDCP SN Length 15
	M
	
	COUNT Value Extended 9.2.1.90
	PDCP-SN and Hyper frame number for which the receiving eNB should discard forwarded DL SDUs associated with lower values in case of 15 bit long PDCP-SN.
	
	

	>>>18 bit PDCP-SN
	
	
	
	
	
	

	>>>>DISCARD DL COUNT Value for PDCP SN Length 18
	M
	
	COUNT Value for PDCP SN Length 18 9.2.1.100
	PDCP-SN and Hyper frame number for which the receiving eNB should discard forwarded DL SDUs associated with lower values in case of 18 bit long PDCP-SN.
	
	



	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.





<<<<<< END OF CHANGE >>>>>>


image1.emf
 

eN B  

eNB  EARLY  STATUS T RANSFER  

MME  


oleObject1.bin


eNB EARLY STATUS TRANSFER







MME







eNB












image2.emf
 

eN B  

MME   EARLY  STATUS  TRANSFER  

MME  


oleObject2.bin


MME EARLY STATUS TRANSFER







MME







eNB












