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1 Introduction

The email discussion on the need for different cause values was kicked off on 16th April 2008.  Companies were reminded that the primary purpose of cause value is to be able to differentiate between different types of access until S1 establishment.  

Many companies participated in the discussion and different establishment cause values were listed.  
The main purpose of Establishment cause value mentioned were to allow different prioritisation during congestion.  Other objectives are for OAM purposes such as logging, selective tracing, etc. 
Almost all companies felt that 8 cause values would be sufficient.  At least one spare value was felt necessary.
This document provides a full list of cause values suggested by the different companies.

2 Summary of email discussion

The following table captures the list of cause values requested by different companies.  

	#
	Cause value
	Stated objective
	Requested by
	Consequences if not supported

	1. 
	High priority access

(includes MO/MT emergency calls) and AC 10, 12, 13, 14
	Prioritise Emergency/

urgent  calls
	Ericsson

DoCoMo

Vodafone,
NSN,
Alcatel-Lucent
	Emergency calls may be rejected in case of congestion

	2. 
	Originating signalling

(signalling only access)
	Helps the network identify signalling only access
	Ericsson,
NSN,

Vodafone,
DoCoMo,
Alcatel-Lucent
	Signalling and data access cannot be differentiated.

Signalling such as TAU require little resources and could be supported even under congestion. 
Gives operators the option to prioritise TAU so that the UE is reachable in case of overload

Also useful to reduce load on specific MME if overload indication of MME is supported.

	3. 
	Originating data
	Helps the network differentiate between access for data from say signalling only access
	Ericsson

Vodafone

NSN

DoCoMo,
Alcatel-Lucent
	Allows selective rejection of data access.  Under congestion, it may be desirable to not allow access if the subsequent data bearer will certainly fail.

Also useful in case of S-GW overload (if it is supported) but this could also be enforced by MME

	4. 
	Terminating signalling

(signalling only access)
	Helps the network identify terminating signalling access.

SA2 requested differentiation of MT/MO for MME overload handling
	Ericsson
	If it is possible to suppress paging messages, there is no functional need to differentiate between MO and MT.

It will not be possible to differentiate between MO/MT signalling for logging purposes.

	5. 
	Terminating data
	Helps the network identify terminating data access. SA2 requested differentiation of MT/MO for MME overload handling
Needed for call logging such as success of terminating/originating calls
	Ericsson

Vodafone

DoCoMo

NSN
	Under congestion, it may be desirable to not allow access if the subsequent data bearer will certainly fail.  It will not be possible to selectively disallow MT/MO data calls.
But same functionality can be achieved by suppressing paging messages of specific cause values.
Will not be possible to log MT and MO call success rates (those that resulted in a transition from RRC-Idle to connected) seperately.

	6. 
	Operator call (AC 11, 15)
	For maintenance and call tracing purposes
	DoCoMo
	It will not be possible to identify operator calls and have special handling such as tracing or routing to a different card

	7. 
	Call Re-establishment
	Prioritise call re-establishment accesses
	DoCoMo
	Not possible to provide additional priority for re-establishment.  May increase the probability of dropped calls.

NAS signalling may be sufficient?

	8. 
	High priority signalling access
(AC 10-15)
	Attach/TAU for AC-10-15
	Vodafone
	Operator won’t be able to prioritise signalling for AC-10-15 (e.g. keep TAU of AC 11-15 up to date) from high priority access for data sessions

	9. 
	Reserved for premium service 
	Prioritisation of ( exact meaning and use based on operator-defined conditions, configured into the UE: may be for VIPs, for certain specialized applications, only in the home network, etc
	MOT
	Differentiation of different services not possible until after establishment of S1 connection.

	10. 
	High immediacy service
	regular voice calls, instant messaging, TAU for adding a new TA to the current set stored in the UE
	MOT
	Differentiation of High immediacy service not possible until after establishment of S1 connection.

	11. 
	Medium immediacy service 

	( e.g. web browsing, email )
	MOT
	Differentiation of Medium immediacy service not possible until after establishment of S1 connection.

	12. 
	Low immediacy service 

	( e.g. presence updates, timer-triggered TAU, downloads in the background )
	MOT
	Differentiation of Low immediacy service not possible until after establishment of S1 connection.

	13. 
	Resource-intensive
	e.g. video streaming
	MOT
	Differentiation of resource intensive service not possible until after establishment of S1 connection.

	14. 
	Others
	unspecified, to be used if the UE cannot determine a priori the exact nature of the service
	MOT
	

	15. 
	MO signalling Attach
	To provide different network behaviour between Attach and TAU
	NSN
	In case of congestion, it may be desirable to not allow Attach but still allow TAU.

	16. 
	CS Call Setup
	For CS fallback
	NSN
	Not possible to identify and provide different treatment for CS fall back.

	17. 
	Prioritised call

(AC 12, 13, 14)
	Differentiate and provide different priority for these ACs
	DoCoMo
	Will not be able to provide different priority for these AC compared to other emergency calls.  Can be used to regulate traffic at a finer time granularity compared to changing ACB in SIB.
Could be merged with Emergency access


2.1 Full list of cause values requested by the different companies

NSN:

*MT/ MO Emergency call  

*MO signalling Attach 

*MO signalling others

*MT User Service and MT Signalling

*MO User Service 

*CS Call Setup 

2 spare

Motorola:

1) Priority service (emergency, public safety, operator maintenance of network)
2) Reserved for premium service ( exact meaning and use based on operator-defined conditions, configured into the UE: may be for VIPs, for certain specialized applications, only in the home network, etc. )
3) High immediacy service ( regular voice calls, instant messaging, TAU for adding a new TA to the current set stored in the UE).
4) Medium immediacy service ( e.g. web browsing, email )
5) Low immediacy service ( e.g. presence updates, timer-triggered TAU, downloads in the background )
6) Resource-intensive ( e.g. video streaming )
7) Others (unspecified, to be used if the UE cannot determine a priori the exact nature of the service)
Spare 1

Vodafone
-High priority calls (e.g. AC10-15) (Originating and - if they exist - terminating) 

-Originating Service (AC 0-9) 

-Terminating Service (AC 0-9)

- Normal  signalling (AC 0-9)

- High priority  signalling (AC 10-15)
DoCoMo
1*) Establishment cause (3 bits)
- Emergency call (AC 10)
- Prioritised call (AC 12, 13, 14)
- Operator call (AC 11, 15)
- Normal (AC 0-9) originating service
- Normal (AC 0-9) terminating service
- Normal (AC 0-9) signalling (Attach/ Detach/ TAU)
- Normal (AC 0-9) re-establishment
- reserved
Ericsson
Emergency (note: both MO and MT emergency) 
Originating signalling,
Originating data,
Terminating signalling,
Terminating data
2.2 Other topic discussed during the email discussion
Besides establishment cause values, some other relevant points were brought up during the discussion
1) Possibility of combining UEid type with cause value.  Since UE id type already allows differentiation of some type of accesses (TAUs), it could be used in conjunction with cause value to provide a finer granularity.  
2) DoCoMo suggested using 1 bit to indicate if the selected PLMN is the primary PLMN for example to prioritise home users

3) DoCoMo suggested to use 2 bits reserved for future use such as UE release number.
4) The overall number of bits available in RRC connection request was also briefly discussed.  Ericsson pointed out that after the number of bits are used for extensions of ASN.1, it left only 3 (possibly 4 by removing the extension marker) for cause value and other purposes.
5) Motorola suggested possibly reducing the size of S-TMSI to increase the cause value space if found necessary.  But this goes against the agreements that S-TMSI in Connection request will be used over S1 for Service request

6) Many companies felt that 2 values should be reserved for future use.  Some companies felt that only one spare cause value is sufficient.

7) Motorola and DoCoMo expressed the view that ACB may be “stale” and establishment cause values can be used to control traffic at a finer timer granularity compared to time period in which ACB is updated in SIB.
