 

 

 

3GPP TSG-RAN5 Meeting #99	R5-233477
Incheon, Korea (Republic Of), 22nd May 2023 - 26th May 2023

Source:	Qualcomm Incorporated, MediaTek Inc.
Title:	Applicability of legacy NB-IOT testcases to NTN GSO capable UE
Document for:	Discussion


1.	Introduction
Test cases are defined in [1] for Release 17 NB-IOT NTN feature. With NB-IOT NTN standalone chipsets commercially available, having only release 17 test coverage for them may not be adequate. This discussion paper provides analysis on the applicability of NB-IOT legacy (release 13, 14 and 15) test cases for a UE supporting only NB-IOT NTN GSO solution.
2.	Discussion
Depending on the RATs supported, UEs can be categorized in to two types:
· Type 1 UE: UE supporting NB-IoT over both TN and NTN.
· Type 2 UE: UE supporting NB-IoT over NTN only.

Below Figure-1 shows the test coverage and execution guidance for different UE types.
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Summary of execution guidelines:
· Type 1 UE (supporting both TN and NTN) 
· Release 17 NB-IoT test cases in NTN bands.
· Release 13 to 15 NB-IoT test cases in TN bands.
· Type 2 UE (supporting only NTN)
· Release 17 NB-IoT test cases in NTN bands.
· Adapted test cases (from Release 13 to 15) in NTN bands.

Observation-1:
Existing test cases in clause 22.x.x of [1] provide extensive coverage of all NB-IOT features. All of them may not be relevant for NB-IOT NTN GSO deployments. 
Based on the GSO deployments and industry needs, analysis of legacy NB-IOT test cases has been performed and test cases falling under the below listed categories are considered “Not Applicable” for UE supporting only NB-IOT NTN GSO scenario.
a. All non-approved (‘compliable’, ‘verifiable’) test cases as per TTCN CR Agreement Status 2023-wk16.

b. Test cases having corresponding NTN Release 17 variant (ex: t-reordering)

c. As NTN GSO cell area is expected to be huge, NTN UE may not perform PLMN changes and cell reselections. Hence, most of the Idle mode operation test cases (22.2.x) would be non-relevant. 

d. Test cases having additional applicabilities (Ex: S1-U, ROHC support, eDRX, LAP etc).

e. Test cases with negative scenarios (ex: Attach Reject, TAU Reject, abnormal detach).

Spreadsheet attached with this discussion paper contains the initial list of NB-IOT legacy test cases that can be made applicable to NB-IOT NTN GSO only (Type 2) UE. NTN NGSO scenario is not considered for this analysis.
Proposal-1.1:
In TS 36.523-1  a model release 13 test case [22.4.13 – “NB-IoT / UE capability transfer / Success]” is added, evaluation of remaining legacy (release 13 to release 15) for Type2 NB-NTN GSO UE will continue for IOT NTN WI, analysis to be presented in next meeting.
Proposal-1.2:
In TS 36.523-2  All identified adapted legacy test cases from Proposal-1.1 to be listed in [2] by adding a new clause number.  This proposal is handled in [5] at this meeting.
Proposal-1.3:
In TS 36.508/Test Env  Update all adapted legacy test cases identified in Proposal-1.1 with NTN test environment (ex: system information combinations, UE positioning requirements etc.). Draft document has been submitted for this meeting, but it is deferred for further study. Submit contributions related to this in RAN5#100 meeting.
Observation-2:
Below PICS parameters are already defined in [2] for indication of NTN access support and its features. As UE may support NTN access over CAT-M but not NB-IOT or vice-versa, there is a need to make these parameters sub-NTN feature specific. 
	230
	Support of NTN access
	36.306, 4.3.38.1
	Rel-17
	pc_ntn_Connectivity_EPC
	

	231
	Support of Timing advance reporting in NTN cell
	36.306, 4.3.38.2
	Rel-17
	pc_ntn_TA_Report
	

	232
	Support of modified timer value for PUR operation required for NTN operation
	36.306, 4.3.38.3
	Rel-17
	pc_ntn_PUR_TimerEnhancement
	

	233
	Support of timing relationship enhancements using Differential Koffset
	36.306, 4.3.38.4
	Rel-17
	pc_ntn_OffsetTimingEnh
	

	234
	Support of NTN features in GSO scenario
	36.306, 4.3.38.5
	Rel-17
	pc_ntn_GSO_ScenarioSupport
	



To accommodate a UE supporting only NB-IOT NTN GSO scenario (Type 2), there is a need to add new PICS parameter indicating such support. Example as shown below:
	234
	Support of NTN features in GSO scenario in NB-IoT
	36.306, 4.3.38.5
	Rel-17
	pc_NB_ntn_only_GSO_ScenarioSupport
	



Proposal-2-1:
TS 36.523-2  Existing parameters to be updated for NB-IoT and new parameters have been defined for CAT-M. This proposal is handled in [3] at this meeting.
Proposal-2-2:
TS 36.523-2  Applicability of existing Release 17 NTN test cases needs update to include sub-NTN feature specific PICS parameters. This proposal is handled in [4] at this meeting.
Proposal-2-3: 
TS 36.523-2  Define a new PICS parameter in [2] for (Type 2) UE supporting only NB-IOT NTN GSO scenario. This proposal is handled in [3] at this meeting.

4.	Proposal 1.3 Example
a. One example test case 22.4.13 listed below:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: _Toc225185412]22.4.13	NB-IoT / UE capability transfer / Success
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]22.4.13.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state }
ensure that {
  when { UE receives an UECapabilityEnquiry-NB message }
    then { UE transmits an UECapabilityInformation-NB message including UE radio access capability parameters }
            }

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]22.4.13.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.331, clause 5.6.3.3. Unless and otherwise stated these are Rel-13 requirements.
[bookmark: OLE_LINK83][bookmark: OLE_LINK84][TS 36.331, clause 5.6.3.3]
The UE shall:
1>	for NB-IoT, set the contents of UECapabilityInformation message as follows:
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK168]2>	include the UE Radio Access Capability Parameters within the ue-Capability-Container;
[bookmark: OLE_LINK155][bookmark: OLE_LINK156]2>	include ue-RadioPagingInfo;
2>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
22.4.13.3	Test description
22.4.13.3.1	Pre-test conditions
System Simulator:
-	Ncell 1
-	If UE supports NTN only access in NB-IoT (pc_NB_ntn_only_Connectivity_EPC), System information combincation 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	If UE supports NTN only access in NB-IoT (pc_NB_ntn_only_Connectivity_EPC), UE is configured with pre-configured UE location as defined in TS 36.508 [18] Clause 4.13.
None.
Preamble:
-	The UE is in State Connected Mode (State 2-NB) according to [18].
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]22.4.13.3.2	Test procedure sequence
[bookmark: OLE_LINK178][bookmark: OLE_LINK179]Table 22.4.13.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a UECapabilityEnquiry-NB message to request UE radio access capability information.
	<--
	UECapabilityEnquiry-NB
	-
	-

	2
	Check: Does the UE transmit a UECapabilityInformation-NB message?
	-->
	UECapabilityInformation-NB
	1
	P


[bookmark: OLE_LINK175][bookmark: OLE_LINK176]
[bookmark: OLE_LINK171][bookmark: OLE_LINK172]22.4.13.3.3	Specific message contents
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