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1
Introduction

The information element “establishment cause” in the RRCConnectionRequest may be used by the network to prioritise among connection establishments during heavy load. 
To be able to use this mechanism in networks, the UE setting of this IE needs to be verified as part of UE conformance testing. This contribution proposes therefore to introduce test coverage of this feature.
2
Discussion

2.1
LTE/SAE test specification status
In 36.508, the default RRCConnectionRequest message below suggests that the SS should not check the value of the establishmentCause submitted by the UE.
Table 4.6.1-16: RRCConnectionRequest
	Derivation Path: 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r8 SEQUENCE {
	
	
	

	      ue-Identity CHOICE {
	
	
	

	        s-TMSI
	Any allowed value
	
	

	      }
	
	
	

	      establishmentCause
	Not checked
	
	

	      spare
	Content not checked
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


If the value of the establishmentCause needs to be checked this would then be done as part of the test cases. This is logical, since the value depends on the context. By making a search for “RRCConnectionRequest” and “establishmentCause” in the EMM section of 36.523-1, we can find three LTE/SAE test cases where a specific value of this IE is included:
9.2.1.1 Attach Procedure / Success (valid GUTI)

In the specific RRCConnectionRequest message content the value of establishmentCause is correctly set, but it is not mentioned in the test purpose, nor in the sequence.
9.2.3.3.1 First Iu mode to S1 mode intersystem change after attach; go to E-UTRAN RRC idle; RAU to UTRAN

In the specific RRCConnectionRequest message content the value of establishmentCause is correctly set as well as checked in the sequence, but it is not mentioned as part of the test purpose.
9.2.3.4.1 TAU/RAU procedure for inter-system cell re-selection between A/Gb and S1 modes

The test purpose covers setting of establishmentCause as well as the sequence.
So, the verification of the establishment cause value is a bit random in 36.523-1 at the moment.

2.2
LTE/SAE core specification status

The IE establishmentCause is specified in TS 36.331 (RRC Specification) as follows.
----------- from 36.331, start ---------------------------------------------------------------------

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, spare3, spare2, spare1}

	RRCConnectionRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating.


----------- from 36.331, end -----------------------------------------------------------------------

The establishmentCause value to be set by the UE is controlled by NAS. From 36.331 clause 5.3.3.2:
----------- from 36.331, start ---------------------------------------------------------------------

1>
set the establishmentCause in accordance with the information received from upper layers;

----------- from 36.331, end -----------------------------------------------------------------------

In TS 24.301 (NAS protocol specification) it is specified which value of the RRC establishment cause to use depending on the NAS procedure.
----------- from 24.301, start ---------------------------------------------------------------------

5.3.1.1
Establishment of the NAS signalling connection

When the UE is in EMM-IDLE mode and needs to transmit an initial NAS message, the UE shall request the lower layer to establish a NAS signalling connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type as specified in annex D of this specification.

---- <text skipped> ----
D.1
Mapping of NAS procedure to RRC establishment cause (S1 mode only)

When EMM requests the establishment of a NAS-signalling connection, the RRC establishment cause used by the UE shall be selected according to the NAS procedure as specified in table D.1.1. The EMM shall also indicate to the lower layer for the purpose of access control, the call type associated with the RRC establishment cause as specified in table D.1.1.
Table D.1.1: Mapping of NAS procedure to establishment cause and call type
	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Attach
	MO signalling (See Note 1)
	"originating signalling"

	Tracking Area Update
	MO signalling (See Note 1)
	"originating signalling"

	Detach
	MO signalling (See Note 1)
	"originating signalling"

	Service Request
	If a SERVICE REQUEST is to request user plane radio resources, the RRC establishment cause shall be set to MO data. (See Note1)


	"originating calls"



	
	If a SERVICE REQUEST is to request resources for UL signalling, the RRC establishment cause shall be set to MO data. (See Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is a response to paging where the CN domain indicator is set to "PS", the RRC establishment cause shall be set to MT access. (See Note 1)


	"terminating calls"


	
	If a EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback", the RRC establishment cause shall be set to MO data. (See Note1).


	"originating calls"



	
	If a EXTENDED SERVICE REQUEST has service type set to "mobile terminating CS fallback", the RRC establishment cause shall be set to MT access. (See Note1).
	"terminating calls"



	
	If a EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback emergency call", the RRC establishment cause shall be set to Emergency call. 
(See Note1).
	"emergency calls"



	Note 1:
For these NAS procedures initiated by UEs of access class 12, 13 or 14 in their home country, the RRC establishment cause will be set to "High priority access AC 11 – 15". For this purpose the home country is defined as the country of the MCC part of the IMSI, see 3GPP TS 22.011 [1A].
For these NAS procedures initiated by UE of access class 11 or 15 in their HPLMN or EHPLMN, the RRC establishment cause will be set to "High priority access AC 11 – 15".




NOTE:
The RRC establishment cause can be used by the network to prioritise the connection establishment request from the UE at high load situations in the network.
----------- from 24.301, end -----------------------------------------------------------------------

2.3
Introducing test coverage in TS 36-523-1
As a similar feature exists in UMTS, the test specification 34.123-1 includes checking of the IE “Establishment Cause” for each and every NAS test case. Please see the example below:
Expected sequence

	Step
	Direction
	Message
	Contents

	
	UE
	SS
	
	

	
	
	
	The following messages shall be sent and received on Cell B.

	1
	SS
	
	Set the cell type of Cell A to the "non-suitable cell".

Set the cell type of Cell B to the "Serving cell".
Set the cell type of Cell C to the "non-suitable cell".
(see note)

	1a
	UE
	
	The UE is switched on by either using the Power Switch or by applying power.

	2
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".

	3
	(
	LOCATION UPDATING REQUEST
	"Location Update Type": Normal.


However, this does not automatically lead to that we have to do it in exactly the same way for LTE/SAE. 

We have at least three alternatives.

2.3.1
Alternative 1: Introduce test coverage as part of RRC testing
Since the IE is part of RRC it may be natural to include the verification of it as part of RRC testing. 
However, since the value depends on the NAS procedure the value to use is specified in the NAS protocol core specification 24.301 as seen above. Therefore the test coverage should also be in the NAS part (as already done for UMTS), not in the RRC part. 

This alternative is therefore not recommended.

2.3.2
Alternative 2: Introduce new NAS test cases

Looking into the mapping table from 24.301 above, test coverage can be added by adding specific NAS test cases, each with a single test purpose of verifying the UE setting of the establishment cause for a NAS procedure. For instance, nine NAS test cases can be added: 

· “Attach, verification of establishment cause”

· “Tracking Area Update, verification of establishment cause”

· “Detach, verification of establishment cause”

· “Service Request, verification of establishment cause” – six of this is needed, one for each case in 24.301 above
Ideally, it would also be neccessary to cover also the “High priority access” scenario for each NAS procedure. In those cases, the test USIM shall have an access class of either 12, 13 or 14. How to accomplish this is currently FFS. Also, since a different establishment cause is set in these scenarios, it is FFS whether the test cases above can be reused for those high priority cases. 
As we would like to minimize the amount of test cases each added test case needs a clear motivation. We think that the establishment cause itself is a too small feature to motivate for nine new test cases. To have one new test case may be easier to motivate, but in practise this test case would then incorporate all nine cases above with very limited reusable parts between them.
2.3.3
Alternative 3: Introduce test coverage in existing NAS test cases

In UMTS, each and every NAS test case includes the verification of the RRC establishment cause. An alternative, less exhaustive approach is to pick representative, existing, and mandatory, Rel-8 test cases that ideally correspond to the cases in 24.301 Annex D and add a check for the RRC establishment cause in those test cases. 
A first attempt to identify those test cases is made in the table below. Those three test cases (9.2.1.1.1, 9.2.3.3.1 and 9.2.3.4.1) which already cover the establishmentCause value as mentioned in 2.1 are kept them as representative cases for Attach and Tracking Area Update.
	NAS procedure
	RRC establishmentCause
	36.523-1 test case

	Attach
	mo-Signalling
	9.2.1.1.1 (GCF Prio 1)

	Attach, UE of access class 12, 13 or 14
	highPriorityAccess
	FFS (Note 1)

	Tracking Area Update
	mo-Signalling
	9.2.3.3.1 (GCF Prio 2) and 9.2.3.4.1 (GCF Prio 2)

	Tracking Area Update, UE of access class 12, 13 or 14
	highPriorityAccess
	FFS (Note 1)

	Detach
	mo-Signalling
	9.2.2.1.1 (GCF Prio 2)

	Detach, UE of access class 12, 13 or 14
	highPriorityAccess
	FFS (Note 1)

	Service Request to request user plane radio resources
	mo-Data
	9.3.1.1 (GCF Prio 1)

	Service Request to request resources for UL signalling
	mo-Data
	9.3.1.2 (GCF Prio 1)

	Service Request as a response to paging where the CN domain indicator is set to "PS"
	mt-Access


	9.3.2.2 (Prio TBC)

	Extended Service Request with a service type set to "mobile originating CS fallback"
	mo-Data


	9.3.1.3 (GCF Prio 2)

	Extended Service Request with a service type set to "mobile terminating CS fallback”
	mt-Access


	9.3.2.2 (GCF Prio TBC)

	Extended Service Request with a service type set to "mobile originating CS fallback emergency call"
	emergency
	FFS (Note 1)

	Service Request, UE of access class 12, 13 or 14
	highPriorityAccess
	FFS (Note 2)


Note 1: Test USIM for access class 12, 13 or 14 is FFS. Also whether a new or existing test case is used is FFS.
Note 2: No test case currently exists for mobile originating CS fallback emergency call.

3
Proposal
To be able to prioritise among connection establishments during heavy load in networks, the UE setting of “establishment cause” in the RRCConnectionRequest needs to be verified as part of conformance testing. This contribution proposes therefore to introduce test coverage of this feature.

We suggest that existing NAS test cases in TS 36.523-1 are updated to cover verification of the UE setting of the IE “establishment cause” in the RRCConnectionRequest. An initial attempt to identify such NAS test cases is provided in table in section 2.3.3 in this contribution. 
CRs to add test coverage in 36.523-1 for the GCF Priority 1 test cases 9.2.1.1.1, 9.3.1.1 and 9.3.1.2 are provided in [1]-[3].
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