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Discussion and Decision
1 Introduction

Several cause values were defined in UMTS for both Connection request and Paging.  However, it is doubtful if the eNB really needs these cause values.  Further, RRC connection request is a size critical message and more cause values should be carefully evaluated rather than adopted just because they are used in UMTS.
2 Discussion 
Cause values are included in Paging and RRC connection request.  The applicability of these for LTE are discussed below.
2.1 RRC connection request cause values
The following RRC connection request cause values are defined in UMTS:
Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,
Originating Subscribed traffic Call,
Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection,

Inter-RAT cell change order,

Registration, Detach,

Originating High Priority Signalling,

Originating Low Priority Signalling,

Call re-establishment,

Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown, 
MBMS reception, 
MBMS ptp RB request
But very few of them really impact eNB behaviour.  Possible uses of cause values are for O&M reasons and for eNB to decide whether to accept or reject the RRC connection Request.
LTE is different to UMTS in this context in some ways.  
· The SRB in LTE is over a shared channel unlike in R99 UMTS when a dedicated resource had to be assigned for the SRB.  So there is less reason to reject the Signalling connection establishment request.  

· It has already been agreed that the even re-direction can wait until S1 establishment.  This can give full details of the bearer, user priority etc..  So it is useful to wait until S1 establishment rather than rejecting the RRC Connection request.  

· Detailed cause values and nature is call is available at the time of S1 establishment for O&M purposes.  There is no reason to obtain it from RRC Connection request except for the cases where RRC Connection is rejected.
Hence it proposed to use a minimal set of cause values.  Some suggested minimal cause values to be considered are listed below:
1) Signalling only request

2) Bearer setup request

3) High priority call

4) Handover
5) 5-8: spare

Proposal 1: Use only a minimal set of RRC connection establishment cause values.  Some suggested values are given above.

2.2 Paging cause values
Paging cause values are not directly used by AS but transferred to the NAS.  The mapping between the Paging cause values and the RRC connection values is specified in 24.008 (see Annex A)

Paging cause values originate in the MME and are passed through S1-AP and RRC.  In the UE, they are passed on to the NAS in the UE.  If we follow this model, the paging cause values are defined in S1-AP and RRC.  However, neither the eNB nor the AS in the UE has any direct use of these cause values.   Rather than define the cause values in these AS specs when they are only used by the NAS layer seems somewhat strange.  

Hence it proposed:

Proposal 2: Paging cause values are transported transparently as bit string in S1-AP and RRC.

If proposal 2 is agreed, then CT1 can define the minimal list of cause values required and the number of bits to be used.

If instead it is felt that these cause values are to be defined in AS specs, then it is proposed that RAN2 discuss the need for the different cause values.

The currently defined Paging Cause values are:

Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call, 
Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown

Proposal 3: An initial suggestion for the minimal cause values are:
1) terminating call

2) Terminating signalling

3) …
3 Conclusion and proposal
Since the SRB uses a shared channel and the RRC connection request is time critical message, it is proposed to limit the number of RRC Connection request cause values.

It is also proposed to make paging cause value transparent to eNB.

Proposal 1: Use only a minimal set of RRC connection establishment cause values.  Some suggested values are given above.

Proposal 2: Paging cause values are transported transparently as bit string in S1-AP and RRC

Proposal 3: If it is felt that paging cause values should be visible to eNB, then an initial suggestion for the minimal cause values is given above.

Proposal 4: if proposal 2 is agreed, liaise RAN2 agreement to RAN3 and CT1.
A Text proposal is included in Annex B.
Annex A

L.1
Mapping of NAS procedure to RRC establishment cause(Iu mode only)

When MM requests the establishment of a RR connection, the RRC establishment cause used by the MS shall be selected according to the CS NAS procedure as specified in table L.1.1.
Table L.1.1/3GPP TS 24.008: Mapping of CS NAS procedure to establishment cause 

	CS NAS procedure
	RRC Establishment cause (according 3GPP TS 25.331)

	Originating CS speech call
	Originating Conversational Call

	Originating CS data call
	Originating Conversational Call

	CS Emergency call
	Emergency call

	Call re-establishment
	Call re-establishment

	Location update
	Registration

	IMSI Detach
	Detach

	MO SMS via CS domain
	Originating Low Priority Signalling

	Supplementary Services
	Originating High Priority Signalling

	Answer to circuit switched paging
	Set equal to the value of the paging cause used in the reception of paging in the RRC layer

	SS part of Location services
	Originating High Priority Signalling


When GMM requests the establishment of a PS signalling connection, the RRC establishment cause used by the MS shall be selected according to the PS NAS procedure as specified in Table L.1.2.

Table L.1.2/3GPP TS 24.008: Mapping of PS NAS procedure to establishment cause

	PS NAS procedure
	RRC Establishment cause (according 3GPP TS 25.331)

	GPRS Attach
	Registration

	Routing Area Update – for the case of ‘Directed Signalling Connection Re-Establishment (see chapter 4.7.2.5.)
	Call Re-Establishment

	Routing area Update – all cases other than ‘Directed Signalling Connection Re-Establishment
	Registration

	GPRS Detach
	Detach

	Request to re-establish RABs
	Either ‘Originating Conversational Call’ or ‘Originating Streaming Call’ or ‘Originating Interactive Call’ or ‘Originating Background Call ‘ – depending on the Traffic Class in QoS of the "most demanding" RAB. (see Note 1)

	Request to establish a PS signalling connection for MBMS 
	MBMS reception or MBMS p-t-p RB request

	Activate PDP Context
	Either ‘Originating Conversational Call’ or ‘Originating Streaming Call’ or ‘Originating Interactive Call’ or ‘Originating Background Call ‘ – depending on the Traffic Class in QoS of the "most demanding" RAB. (see Note 1) –
If Traffic Class in QoS is not ‘Conversational Class’ or ‘Streaming Class’ or ‘Interactive Class’ or ‘Background Class’ but is ‘Subscribed Traffic Class’, then ‘Originating Subscribed traffic Call’ shall be used. 

	Modify PDP Context
	Originating High Priority Signalling

	Deactivate PDP Context
	Originating High Priority Signalling

	MO SMS via PS domain
	Originating Low Priority Signalling

	SS part of Location services
	Originating High Priority Signalling

	Answer to packet paging
	Set equal to the value of the paging cause used in the reception of paging in the RRC layer

	NOTE 1:
For classification of "most demanding" Traffic Class the following ranking order applies: "Conversational" followed by "Streaming" followed by "Interactive" followed by "Background", where "Conversational" is the most demanding Traffic class in terms of being delay sensitive. 
In chosing the "most demanding" Traffic Class all already active PDP Context together with the PDP Context to be activated shall be considered


NOTE: 
The RRC establishment cause may be used by the network to prioritise the connection establishment request from the MS at high load situations in the network.
4 Annex B: Text Proposal
–
EstablishmentCause
The IE EstablishmentCause is used %%

EstablishmentCause information element
-- ASN1START

EstablishmentCause ::=



ENUMERATED {










signallingOnlyRequest, bearerSetupRequest, 











highPriorityCall, handover, spare4, spare3, 










spare2, spare1





















}

-- ASN1STOP

–
PagingCause
The IE PagingCause is used %%

PagingCause information element
-- ASN1START

PagingCause ::=





BIT STRING (SIZE (4)) 





















-- ASN1STOP

	PagingCause field descriptions

	pagingCause

Field description is FFS.


