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1 Introduction
During RAN2#72 meeting, the issue of introduction of extended or new “RRC wait timer” was discussed in joint meeting with SA2, CT1 and RAN3, and offline discussions were summarized in [1]. 
In this document, we discuss some further aspects.
2 Discussion
2.1 NAS-AS interaction for low priority indication 

In documents [2]-[4], we motivate and propose introduction of new Establishment Cause value (LowPriorityAccess) in RRC Connection Request messages in UTRA and EUTRA. In this section, we discuss some further aspects on NAS-AS interaction with respect to the establishment cause setting.
For both UTRA and EUTRA, the RRC establishment cause setting depends on “triggering NAS procedure” as captured in NAS specifications TS24.301 (EUTRA) and TS24.008 (UTRA). The mapping tables are presented below in Appendix 1 and Appendix 2.

In the EUTRA mapping table (Appendix 1), for each NAS procedure entry, there is 
· an “RRC establishment cause” setting, and

· a “Call type” setting, for access control (access class barring) in UE AS. 
For rel-10, it has been agreed that “low priority access” is a “device property”. We therefore propose that a Rel-10 UE that has been configured for “Low priority access” (e.g. via OMA DM) shall use RRC Establishment Cause “LowPriorityAccess” for all “triggering NAS procedures”, except for emergency call/accesses. A rel-10 UE configured for “Low priority access” shall follow “legacy” Access class barring settings, so no changes to the “Call Type” setting per NAS procedure is expected.

In the UTRA mapping tables (Appendix 2), for each NAS procedure entry, there is an “RRC establishment cause” setting. Similar as for EUTRA, we propose that a Rel-10 UE that has been configured for “Low priority access” (e.g. via OMA DM) shall use RRC Establishment Cause “LowPriorityAccess” for all “triggering NAS procedures”, except for emergency call/accesses. The UTRA mapping table does not define any “Call type” setting. A rel-10 UE configured for “Low priority access” shall follow “legacy” Access class barring settings. Some note should be introduced in TS24.008 that makes this distinction clear.
We also consider that the details on how to configure the UE for Low priority access (e.g. via OMA DM) is handled by CT1.
Proposal 1:  We ask RAN2 to discuss and agree on the NAS-AS establishment cause mapping for Low priority access as discussed above, and consider to communicate this in LS to CT1.
We should also note that this NAS-AS mapping principle keeps RAN (and RRC specifications) “service agnostic”, and minimises AS impact for the case other mapping “rules” or “mechanisms” (e.g. application-specific) are introduced in a future release.
2.2 Introduction of new RRC wait timer

At RAN2#72, it was agreed to not extend the existing RRC wait timer, but to introduce a “new” timer (information element) in RRC signalling, In this document we denote this timer (information element) “low priority reject timer”. 

2.3 New low priority wait timer need not be supported by all UEs
We consider UE-support of the “low priority wait timer” is an “optional UE feature”, meaning that all UEs need not support the feature. UEs that in RRC Connection Request indicate “low priority access” are also required to support the “low priority wait timer”. In practice, for a Rel-10 UE this also means that only UE that has been configured for low priority access need to support the low priority wait timer.
Proposal 2: Only UEs that in RRC Connection Request indicate “low priority access” are required to support the “low priority wait timer”.
2.4 RRC messages to carry new low priority wait timer

The obvious choice of message to reject the UE as early as possible is the RRC Connection Reject message. 
RAN2 need to consider if the requirement on RAN is to be able to apply “low priority wait timer” based on high load of particular CN nodes. 
As identified in [1], for EUTRA, enough information for eNB to decide on CN node to route a UE access to is not included in the RRCConnectionRequest message, but in the RRCConnectionSetupComplete (field registeredMME). So in case eNB is to protect certain CN node(s) from overload, new “low priority wait timer” need to be added to RRCConnectionRelease  message.
Proposal 3.1:  RAN2 to discuss if, for EUTRA, “low priority wait timer” is to be included in RRCConnectionReject or RRCConnectionRelease or both.
In UTRA, some information that can be used by the RNC for routing purpose is available in the RRC CONNECTION REQUEST message (IE “Initial UE identity”, specifically the LAI or RAI for a registered UE). More routing information is included in the INITIAL DIRECT TRANSFER (IE “Intra Domain NAS Node Selector”). So in case RNC is to protect certain CN node(s) from overload, new “low priority wait timer” need to be added to RRC CONNECTION RELEASE message.

Proposal 3.2:  RAN2 to discuss if, for UTRA, “low priority wait timer” is to be included in RRC CONNECTION REJECT or RRC CONNECTION RELEASE or both. 
For UTRA, we need also consider if the “low priority wait timer” shall be common for UE access to both CN domains or specific per CN domain. In other words, with CN-specific “low priority wait timer”, it could be possible to e.g. have “PS communication ongoing”, while “CS communication is rejected and barred”. The issue was discussed at RAN2#72, and it was captured that “the timer runs per CN domain”. To have the “low priority wait timer” specific per CN domain would mean that the “low priority wait timer” should also be included in the SIGNALLING CONNECTION RELEASE message. 
Proposal 3.3:  RAN2 to discuss if, for UTRA, “low priority wait timer” is to be included in the SIGNALLING CONNECTION RELEASE message.
2.5 Interaction with existing features in “reject” messages 

In the RRC connection reject and release procedures, it is currently possible for a network to invoke mechanisms e.g. for redirection to other frequency and RAT, and trigger start of “legacy” wait timers. We propose that no such mechanisms should be possible to invoke for the case the reject or release message includes the “low priority reject timer”.
Proposal 4: In case the “low priority wait timer” is included in a “reject” message, no other features (existing wait timer, re-direction to other carrier/RAT etc) should be invoked with the message.
2.6 Encoding and value range of “low priority wait timer”

The value range of the “low priority wait timer” is a compromise e.g. between how long n CN overload situation is expected to last and service availability for a low priority UE access. At RAN2#72 (joint session), a potential security issue was raised, as a UE may be rejected by an unprotected RRC message and blocked for a long time. Therefore, we propose to keep the maximum timer value to a moderate value.
Furthermore, we prefer to also add some means to spread UE accesses, and therefore propose to split the actual timer value into two IEs in RRC signalling as follows:

lowPrioWaitTimer_Long

5, 10, 20, 30 [minutes]
lowPrioWaitTimer_Short

0, 4, 8, ,,, 60 [seconds]

and let the “low priority wait timer” used by UE be the sum of the two.
Proposal 5:  The “low priority wait timer” is signalled as 2 IEs as defined above.
2.7 Execution of “low priority wait timer” on AS or NAS level?

This issue was one of the main subjects of the offline activity at RAN2#72, and documented in [1. It was “agreed as a working assumption that the Wait Timer will be handled in the NAS”.
Our internal study show that the specification impact and likely also UE implementation impact would be limited if the timer handling and execution was documented in RRC specification. Here, we share our view on how the timer handling can be implemented on AS level.
For EUTRA, we note that the “low priority wait timer” could be handled in a way similar to T302 (existing waitTimer) and ACB timers, but with the following properties:

1. New timer T3xx is started when UE receives “reject” message with “low priority wait timer”. As long as the timer is running, UE should “consider low priority access as barred”.

2. At initiation of RRC Connection establishment, and T3xx is running, UE “considers access as barred” for “low priority access”.

3. At initiation of RRC Connection establishment, and T3xx is not running, UE considers ACB status of the cell as today. 

4. T3xx is not stopped at cell re-selection (difference to T302 etc)

5. At T3xx expiry, UE shall “inform upper layers about barring alleviation” for “low priority access”.

6. Leave details of UE AS-NAS interaction for UE implementation.
For UTRA, a UE behaviour similar to access class barring, is proposed:

1. New timer T3xx is started when UE receives “reject” message with “low priority wait timer”. As long as the timer is running, UE should “consider low priority acces as barred”.

2. T3xx is not stopped at cell re-selection (difference to T302 etc)

3. At T3xx expiry, UE shall “inform upper layers about barring alleviation” for “low prio access”.

4. Leave details of UE AS-NAS interaction for UE implementation.

Proposal 6:  We ask RAN2 to consider the handling and execution of the “low priority wait timer” according to the proposal above, and, if agreed, communicate this to CT1.
3 Conclusion
We ask RAN2 to discuss and agree on the proposals listed in this document, and communicate potential conclusions to other working groups.
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Appendix 1: From 24.301 v10.1.0
Annex D (normative):
Establishment cause (S1 mode only)

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
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling. (See Note 1)


	"originating signalling"

	
	If an ATTACH REQUEST has EPS attach type set to "EPS emergency attach", the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"


	Tracking Area Update
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency, the RRC establishment cause shall be set to MO signalling. (See Note 1)
	"originating signalling"

	
	If the UE has a PDN connection established for emergency bearer services or is initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 1)
	"emergency calls"

	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 Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is to request user plane radio resources for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency 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 the SERVICE REQUEST is triggered by a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency 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 an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating 1xCS fallback, the RRC establishment cause shall be set to MO data. (See Note1).


	"originating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating CS fallback, the RRC establishment cause shall be set to MO data. (See Note1).
	"mobile originating CS fallback"

	
	If an EXTENDED SERVICE REQUEST is a response to paging for CS fallback, service type set to "mobile terminating CS fallback or 1xCS fallback", the RRC establishment cause shall be set to MT access. (See Note1, Note 2).
	"terminating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback emergency call or 1xCS 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 (if the EHPLMN list is not present or is empty) or EHPLMN (if the EHPLMN list is present), the RRC establishment cause will be set to "High priority access AC 11 – 15".

Note 2:
This is not applicable for mobile terminating 1xCS fallback. 




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.
Appendix 2: From 24.008 v10.1.0
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 [23c])

	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

	Answer to paging for CS fallback
	Terminating Conversational Call

	
	Terminating High Priority Signalling, if in the E-UTRAN, the RRC connection is released with cause CS Fallback High Priority.

	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 [23c])

	GPRS Attach
	If the ATTACH REQUEST has Attach type not set to "Emergency attach", the RRC establishment cause shall be set to Registration.


	
	If the ATTACH REQUEST has Attach type set to "Emergency attach", the RRC establishment cause shall be set to Emergency call. (See Note 2)


	Routing Area Update – for the case of ‘Directed Signalling Connection Re-Establishment (see chapter 4.7.2.5.)
	If the MS does not have a PDN connection established for emergency bearer services, the RRC establishment cause shall be set to Call Re-Establishment.



	
	If the MS has a PDN connection established for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 2)


	Routing area Update – all cases other than ‘Directed Signalling Connection Re-Establishment
	If the MS does not have a PDN connection established for emergency bearer services, the RRC establishment cause shall be set to Registration.



	
	If the MS has a PDN connection established for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 2)


	GPRS Detach
	Detach

	Request to re-establish RABs
	If the request is not to re-establish RABs for emergency bearer services, the RRC establishment cause shall be set to 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 the request is to re-establish RABs for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 2)


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

	Activate PDP Context
	If the ACTIVATE PDP CONTEXT REQUEST has the Request Type not set to "emergency", the RRC establishment cause shall be set to 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. 


	
	If the ACTIVATE PDP CONTEXT REQUEST has the Request Type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 2)


	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
	If the MS does not have a PDN connection established for emergency bearer services, the RRC establishment cause shall be set equal to the value of the paging cause used in the reception of paging in the RRC layer.



	
	If the MS has a PDN connection established for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 2)


	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 choosing the "most demanding" Traffic Class all already active PDP Context together with the PDP Context to be activated shall be considered
NOTE 2:
The emergency bearer services are only supported in UTRAN Iu mode.


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.
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