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1. Introduction
At RAN5#70 meeting NB-IoT WI was approved, it is agreed by RAN that signalling test cases for NB-IoT shall be designed in 36.523-1. The first draft version of testcase list is presented in RAN5#71 for reference and works for sub-section rapporteurs are assigned to revaluate the test purposes and optimise the test cases of each section. This discussion paper is trying to summarize open issues for the testcase list as follow and the decision of RAN5 is necessary for the subsequent works on NB-IoT signalling tests. 
1. legacy TC combination/optimisation

2. "user case" definition principles and way forward

3. Section structure for NB-IoT in 36.523-1
2. Discussion and Proposals:
2.1 Legacy TC combination/optimisation
In the current testcase list, different TC combinations/optimisation styles have been used by different sub-section rapporteurs on each section, some of them are combing more than 10 legacy TCs into 1. A clear rule for combining legacy TC should be given.
The most benefits of current TC combinations are:

1. Saving pre-ambles/post-ambles
2. Some basic features could be implicit tested in other testcases
3. Combining simple testcases (with only a few test steps) in sequence into a single new one
Which also bring in following risks:

1. Reducing flexibility of test case selection
NB-IoT UEs could be a low-price solution, some features may be optional in specific scenarios. Combining of test cases for different features (especially optional features) will reducing the flexibility of test case selection by the testing industry.
2. Increasing the complexities of the test case

A combined testcase with a huge number of test steps will clearly increase the complexities of the test case. A single testcase with many combined test purposes will also influence the verification/certification rules.
A clear rule for should be made by RAN5 as the guidance of testcase combinations.
Proposal：
1. Testing for features with different priorities should not be combined.
2. Length of the test case should be limited in 50~60 in principle.

2.2 "user case" definition principles and way forward
Some “user case” testcases have been proposed, similar issue as the TC combination/optimisation.

Proposal：
1. Only basic mandatory features should be combined in “user case” testcases.

2. Length of the test case should be limited in 50~60 in principle.

2.3 Section structure for NB-IoT in 36.523-1
A proposed section structure for NB-IoT in 36.523-1 as the working assumption for endorsement by RAN5#72:

22. NB-IoT
22.1 General Tests

22.2 Idle mode operations
22.3 Layer2

22.3.1 MAC

22.3.2 RLC

22.3.3 PDCP

22.4 RRC

22.5 EMM-CIoT

22.6 ESM-C-IoT
22.7 SMS
The drafted NB-IoT SIG test case list will be as follow:
	Testcase Name
	Cross ref 36.523-1
	Pics
	Priority 

	22.1 General
	　
	　
	　

	Attach with Control Plane CIoT EPS optimisation for EPS services and "SMS only" and EMM-REGISTERED without PDN connection / PLMN selection based on CIoT EPS optimisations being supported (for attach and TAU) / UE and Network transmission of SMS messages in EMM-IDLE and EMM-CONNECTED / RRC Connection establishment, release and failure in EMM-CONNECTED / Periodic Traffic Area Update / Detach upon switch-off
	　
	Attach without PDN
	　

	Attach with Control Plane CIoT EPS optimisation for EPS services and EMM-REGISTERED without PDN connection / PLMN selection based on CIoT EPS optimisations being supported (for attach and TAU) / UE and Network transmission of user data and SMS via the control plane in EMM-IDLE and EMM-CONNECTED / PDN handling (IP and none-IP PDN, Header compression configuration negotiation (if requested by the UE), Single or multi-PDN connections if requested by the UE (without or with dedicated EPS bearers if requested by the UE)) / RRC Connection establishment, release and failure in EMM-CONNECTED / Serving PLMN rate control, APN rate control and MTU parameter / Periodic Traffic Area Update / Detach upon switch-off
	　
	Attach without PDN
	　

	Attach with Control Plane CIoT EPS optimisation for EPS services and EMM-REGISTERED with PDN connection / PDN handling (IP and none-IP PDN, Header compression configuration negotiation (if requested by the UE), Single or multi-PDN connections if requested by the UE (without or with dedicated EPS bearers if requested by the UE), RB establishment (SRB only or SRB&DRB if the UE supports S1-U)) / UE and Network transmission of user data and SMS via the control plane in EMM-IDLE and EMM-CONNECTED / RRC Connection establishment, release and failure in EMM-CONNECTED / Serving PLMN rate control, APN rate control and MTU parameter / Periodic Traffic Area Update / Detach upon switch-off
	　
	　
	　

	Attach with Control Plane and User Plane CIoT EPS optimisations for EPS services and EMM-REGISTERED with PDN connection / PDN handling (IP and none-IP PDN, Header compression configuration negotiation (if requested by the UE), multi-PDN connection with one of the PDN connections set to be used only for control plane CIoT EPS optimization, Dedicated bearers, Bearer context modification, RB establishment (maximum supported DRBs)) / UE and Network transmission of user data and SMS via the control plane and user data over the user plane in EMM-IDLE and EMM-CONNECTED / RRC connection Suspend/Resume including RRC connection resume fallback to RRC connection establishment / RRC connection reconfiguration / RRC connection re-establishment / Serving PLMN rate control, APN rate control and MTU parameter / Periodic Traffic Area Update / Detach upon switch-off
	　
	UP
	　

	22.2 Idle mode operations
	　
	　
	　

	PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN / Automatic mode
	6.1.1.1, 6.1.1.6, 6.1.1.8
	　
	Phase 1

	PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN / Manual mode
	6.1.1.3, 6.1.1.9
	　
	Phase 3

	PLMN selection / Periodic reselection / MinimumPeriodicSearchTimer
	6.1.1.7
	　
	Phase 3

	Cell selection / Qrxlevmin and Qqualmin / Serving cell becomes non-suitable (S<0 or barred or Srxlev > 0 and Squal < 0)
	6.1.2.2, 6.1.2.2a, 6.1.2.3, 6.1.2.3a
	　
	　

	Cell reselection using Qhyst, Qoffset and Treselection / Cell-specific reselection parameters provided by the network in a neighbouring cell list
	6.1.2.6, 6.1.1.12, 6.1.2.13
	　
	Phase 2

	Cell reselection using cell status and cell reservations / Access control class 0 to 9
	6.1.2.8
	　
	Phase 1

	Cell reselection using cell status and cell reservations / Access control class 11 to 15
	6.1.2.9
	　
	　

	Cell reselection in shared network environment
	6.1.2.10
	　
	Phase 2

	Inter-frequency cell reselection
	6.1.2.11
	　
	Phase 2

	Cell reselection / MFBI
	6.1.2.19, 6.1.2.20
	　
	Phase 2

	22.3 Layer2
	　
	　
	　

	22.3.1 MAC
	　
	　
	　

	RACH Procedure/Preamble Selected by MAC/Temporary C-RNTI
	7.1.2.3,
7.1.2.4,
7.1.2.5,
7.1.2.6,
7.1.2.7
	　
	Phase 1

	Correct Handling of DL MAC PDU/Assignment/HARQ process
	7.1.3.1,
7.1.3.3,
7.1.3.4,
7.1.3.7
	　
	Phase 1

	Correct Handling of UL MAC PDU/Assignment/HARQ process/Padding
	7.1.4.1,
7.1.4.10,
7.1.4.11,
7.1.4.13
	　
	Phase 1

	Correct handling of MAC control information / Buffer status
	7.1.4.6,
7.1.4.7,
7.1.4.8
	　
	Phase 1

	DRX operation / Long cycle  configured / Parameters configured by RRC/ DRX command MAC control element reception
	7.1.6.1
7.1.6.2
	　
	Phase 1

	DL-SCH /UL-SCH transport block size selection / DCI format N1/ N0
	7.1.7.1.1
7.1.7.2.1
	　
	Phase 1

	Random access procedure / Successful / Multi-Carrier
	　
	Multi-Carrier
	Phase 1

	Correct selection of RACH parameters / Preamble selected by MAC itself / Contention based random access procedure / RACH hopping
	　
	　
	Phase 1

	BSR retransmission
	　
	　
	Phase 1

	UL-SCH transport block size selection / DCI format 0 for multi-tone
	　
	MultiTone
	Phase 1

	22.3.2 RLC
	　
	　
	　

	AM RLC / Correct use of sequence numbering / Concatenation and reassembly /Polling for status
	7.2.3.1,
7.2.3.6,
7.2.3.9
	　
	Phase 1

	AM RLC / Receiver status triggers
	7.2.3.10
	　
	Phase 1

	AM RLC / In sequence delivery of upper layers PDUs/ Different numbers of length indicators
	7.2.3.4,
7.2.3.14,
7.2.3.20
	　
	Phase 1

	AM RLC / Re-segmentation RLC PDU / SO, FI, LSF/ Re-transmission of RLC PDU
	7.2.3.16,
7.2.3.17
	　
	Phase 1

	AM RLC / Segmentation and Reassembly / AMD PDU reassembly Re-ordering,from AMD PDU segments / FI, SO and LSF
	7.2.3.2,
7.2.3.3,
7.2.3.8,
7.2.3.15,
7.2.3.18
	　
	Phase 1

	22.3.3 PDCP
	　
	　
	　

	Maintenance of PDCP sequence numbers / User plane / RLC AM
	7.3.1.1
	UP
	Phase 1

	Ciphering and deciphering / Correct functionality of EPS AS and UP encryption algorithms / SNOW3G
	7.3.3.1, 7.3.3.2
	UP
	Phase 2

	Ciphering and deciphering / Correct functionality of EPS AS and UP encryption algorithms / AES
	7.3.3.3, 7.3.3.4
	UP
	Phase 2

	Ciphering and deciphering / Correct functionality of EPS AS and UP encryption algorithms / ZUC
	7.3.3.5, 7.3.3.6
	UP
	Phase 2

	Integrity protection / Correct functionality of EPS AS integrity algorithms / SNOW3G
	7.3.4.1
	UP
	Phase 2

	Integrity protection / Correct functionality of EPS AS integrity algorithms / AES
	7.3.4.2
	UP
	Phase 2

	Integrity protection / Correct functionality of EPS AS integrity algorithms / ZUC
	7.3.4.3
	UP
	Phase 2

	PDCP re-establishment / stored UE AS context is used and drb-ContinueROHC is configured
	　
	UP
	Phase 2

	PDCP discard
	7.3.6.1
	UP
	Phase 2

	22.4 RRC
	　
	　
	　

	RRC / Paging for notification of BCCH modification in idle mode 
	8.1.1.2
	　
	　

	RRC / Paging for connection in idle mode / Multiple paging records
	8.1.1.3
	　
	　

	RRC / Paging for connection in idle mode / Shared network environment
	8.1.1.4
	　
	　

	RRC / Paging with systemInfoModification / AB active for AC 0 to 9
	8.1.1.7
	　
	　

	RRC / Paging with systemInfoModification / AB active for AC 11 to 15
	　
	　
	　

	RRC / Paging for notification of BCCH modification in idle mode / Direct indication for SI update
	　
	　
	　

	RRC/ Paging / UE on different Coverage levels
	　
	　
	　

	RRC connection establishment / Reject with extendedWait
	8.1.2.2
	　
	　

	RRC connection establishment / Access Barring for UE with AC 0 to 9 / MO exception data
	8.1.2.7
	　
	　

	RRC connection establishment / Access Barring for UE with AC 11 to 15  / MO exception data
	　
	　
	　

	RRC connection establishment / Access Barring / MO exception data
	　
	　
	　

	RRC Connection Establishment / Multi-Carrier
	　
	　
	　

	RRC connection release / Redirection to another NB-IoT frequency
	8.1.3.4
	　
	　

	RRC connection release / Redirection to another NB-IoT band
	8.1.3.11
	　
	　

	RRC connection release / Success / With extendedWait
	　
	　
	　

	RRC connection suspend-resume / Success
	　
	UP
	　

	RRC connection suspend-resume / Success / different cell
	　
	UP
	　

	RRC connection  suspend-resume / Failure / Network reject
	　
	UP
	　

	RRC connection  suspend-resume / Fallback to RRC Connection Establishment Success
	　
	UP
	　

	RRC connection  suspend-resume / Failure / T300 timeout
	　
	UP
	　

	RRC connection reconfiguration / Radio bearer establishment for transition from RRC_IDLE to RRC_CONNECTED / Success / Default bearer / Early bearer establishment under UP
	8.2.1.1
	UP
	　

	RRC connection reconfiguration / Radio bearer establishment / Success / Dedicated bearer for 2 DRBs UP solution
	8.2.1.3
	UP
	　

	RRC connection reconfiguration / Radio bearer establishment / Success / Dedicated bearer / ROHC configured under UP
	8.2.1.8
	UP
	　

	RRC connection reconfiguration / SRB reconfiguration / Success
	8.2.2.1
	UP
	　

	RRC connection reconfiguration / DRB reconfiguration / Success / under UP
	8.2.2.2
	UP
	　

	RRC connection reconfiguration / Radio bearer release / Success / under UP
	8.2.3.1
	UP
	　

	Radio link failure / RRC connection re-establishment success under UP
	8.5.1.1
	UP
	　

	Radio link failure / RRC connection release to RRC_Idle under CP
	　
	　
	　

	Radio link failure / T301 expiry
	8.5.1.2
	UP
	　

	Radio link failure / T311 expiry
	8.5.1.3
	UP
	　

	Radio link failure / RRC connection re-establishment reject
	8.5.1.4
	UP
	　

	Radio link failure / Radio link recovery while T310 is running
	8.5.1.5
	　
	　

	Radio link failure / T311 expiry / Dedicated RLF timer
	8.5.1.6
	UP
	　

	UE capability transfer / Success
	8.5.4.1
	　
	　

	22.5 EMM-CIoT

	UE in NB-S1 mode supporting CIoT Optimizations and Network not supporting User Plane Optimization / Authentication not accepted by the network, GUTI used, authentication reject and re-authentication / Authentication not accepted by the UE,  SQN failure /  Network failing the authentication check / Authentication not accepted by the UE, non-EPS authentication unacceptable
	9.1.2.3, 9.1.2.5, 9.1.2.6, 9.1.2.7
	　
	Phase 1

	UE in NB-S1 mode supporting CIoT Optimizations and Network not supporting User Plane Optimization / NAS security mode command with  null ciphering algorithm accepted by the UE / NAS security mode command with not matching replayed security capabilities not accepted by the UE / NAS security mode command with EIA0 not accepted by the UE
	9.1.3.1, 9.1.3.2, 9.1.3.3
	　
	Phase 1

	Identification procedure / IMEI / IMEISV requested / NW initiated detach Re-attach required / UE initiated detach Abnormal case Change of cell into a new tracking area / UE initiated detach Abnormal case Detach and EMM common procedure collision
	9.1.4.2, 9.2.2.2.1, 9.2.2.1.9, 9.2.2.1.8
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Attach Rejected IMSI invalid /Attach  Success Valid GUTI / / Attach Rejected Illegal ME /  Attach Success with IMSI, GUTI reallocation /Network reject with Extended Wait Timer / EAB broadcast handling / ExtendedAccessBarring configured in the UE
	9.2.1.1.9, 9.2.1.1.1, 9.2.1.1.2, 9.2.1.1.27, 9.2.1.1.27a
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Attach Rejected PLMN not allowed /  Attach Success with ATTACH ACCEPT message with a list of equivalent PLMNs 
	9.2.1.1.13a, 9.2.1.1.7a
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Attach Abnormal cases / EPS services not allowed / Failure due to non integrity protection / Unsuccessful attach after 5 attempts / Repeated rejects for network failures / Change of cell into a new tracking area / Detach procedure collision / UE initiated detach USIM removed from the UE
	9.2.1.1.12, 9.2.1.1.19, 9.2.1.1.22, 9.2.1.1.23, 9.2.1.1.24, 9.2.1.1.26, 9.2.2.1.2
	　
	Phase 2

	Periodic tracking area update Accepted / Normal tracking area update List of equivalent PLMNs in the TRACKING AREA UPDATE ACCEPT message / Normal tracking area update Rejected (IMSI invalid / Illegal ME / UE identity cannot be derived by the network / UE implicitly detached / PLMN not allowed / Tracking area not allowed /  No suitable cells in tracking area / Roaming not allowed in this tracking area / Congestion) / UE initiated detach Abnormal case Change of cell into a new tracking area
	9.2.3.1.5, 9.2.3.1.4, 9.2.3.1.10, 9.2.3.1.11, 9.2.3.1.13, 9.2.3.1.14, 9.2.3.1.15a, 9.2.3.1.16, 9.2.3.1.17, 9.2.3.1.19, 9.2.3.1.20a, 9.2.2.1.9
	　
	Phase 2

	Normal tracking area update Abnormal case / Success after several attempts due to no network response TA belongs to TAI list and status is UPDATED /  Failure after 5 attempts due to no network response / TRACKING AREA UPDATE REJECT (various causes) / Change of cell into a new tracking area / Tracking area updating and detach procedure collision
	9.2.3.1.22, 9.2.3.1.25, 9.2.3.1.23, 9.2.3.1.26, 9.2.3.1.27, 9.2.3.1.28
	　
	Phase 1

	
	
	
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Paging with not matching identity / Control Plane Service request Rejected ( IMSI invalid / Illegal ME / EPS services not allowed / UE identity cannot be derived by the network / UE implicitly detached) / UE initiated detach Abnormal case Local detach after 5 attempts due to no network response
	9.3.2.1, 9.3.1.4, 9.3.1.5, 9.3.1.6, 9.3.1.7, 9.3.1.7a, 9.2.2.1.6
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Integrity protection Ciphering and deciphering / Correct functionality of EPS NAS integrity and encryption algorithm / SNOW3G
	9.4.1, 9.4.3
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Integrity protection Ciphering and deciphering / Correct functionality of EPS NAS integrity and encryption algorithm / AES
	9.4.2, 9.4.4
	　
	Phase 2

	UE in NB-S1 mode supporting CIoT Optimizations / Integrity protection Ciphering and deciphering / Correct functionality of EPS NAS integrity and encryption algorithm / ZUC
	9.4.5, 9.4.6
	　
	Phase 2

	Attach Procedure / Success / Last visited TAI, TAI list and equivalent PLMN list handling / Single Frequency operation
	9.2.1.1.1b
	　
	Phase 2

	Attach / Rejected / Tracking Area not allowed/Roaming not allowed in this tracking area// No suitable cells in tracking area
	9.2.1.1.14, 9.2.1.1.15, 9.2.1.1.17
	　
	Phase 2

	Normal tracking area update / low priority override
	9.2.3.1.8a
	　
	Phase 2

	Normal tracking area update / Rejected / EPS service not allowed /EPS services not allowed in this PLMN 
	9.2.3.1.12, 9.2.3.1.18a
	　
	Phase 3

	Control Plane Service request / AS indication about bearer establishment for user plane / AS indication about release of RRC connection
	　
	　
	Phase 2

	Control Plane Service request / switch from CP to UP
	　
	　
	　

	Partially ciphering / CONTROL PLANE SERVICE REQUEST including ciphered ESM DATA TRANSPORT 
	　
	　
	Phase 1

	22.6 ESM-CIoT
	　
	　
	Phase 2

	UE routing of uplinks packets/UE requested PDN disconnect procedure accepted by the network
	10.9.1, 10.6.1
	　
	Phase 2

	UE requested bearer resource allocation accepted by the network (New EPS bearer context) / UE requested bearer resource modification accepted by the network  (New EPS bearer context) / UE requested bearer resource allocation accepted by the network (Existing EPS bearer context) / UE requested bearer resource modification accepted by the network (Existing EPS bearer context)
	10.7.1, 10.8.1, 10.7.2, 10.8.2
	　
	Phase 3

	UE requested bearer resource allocation error handling (Allocation not accepted by the network /  Expiry of timer T3480 / BEARER RESOURCE ALLOCATION REJECT message including cause #43 "unknown EPS bearer context"
	10.7.3, 10.7.4, 10.7.5
	　
	Phase 1

	 UE requested bearer resource modification error handling (Resource modification not accepted by the network / Cause #36 "regular deactivation" / BEARER RESOURCE MODIFICATION REJECT message including cause #43 "unknown EPS bearer context" / Collision of a UE requested bearer resource modification procedure and EPS bearer context deactivation procedure / Expiry of timer T3481
	10.8.3, 10.8.4, 10.8.5, 10.8.6, 10.8.7
	　
	Phase 3

	UE requested PDN connectivity procedure not accepted / UE requested PDN connectivity accepted  Dual priority  T3396 override UE requested PDN connectivity accepted / Dual priority / T3346 override
	10.5.3, 10.5.1a, 10.5.1b
	　
	Phase 2

	Multiple PDN surpport / under CP and UP
	　
	　
	Phase 2

	22.7 SMS

	MT-SMS transfer / Control Plane Service request
	　
	　
	Phase 1

	MO-SMS transfer / Control Plane Service request
	　
	　
	Phase 1
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