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Discussion
1. Introduction
In [1] the conclusion for the access control analysis included the following extract:
The Wait Time improvement allows the network to differentiate, after a rejection or a release, the subsequent RRC Connection Request attempts on the basis of the CN domain identity. In case of uplink congestion it can allow a prioritisation of, for instance, CS accesses over PS accesses from idle mode, as a complementary mechanism to DSAC. Extension of the value range of the wait time would allow spreading the attempts for the non-prioritised CN domain over a longer time window.

In this paper we analyse further additions for the work item, to support the extension of the wait time value and to differentiate between domains.
2. Discussion
2.1 
Wait time value extension
The existing "wait time" IE has a value range from 0-15s, where value 0 indicates that repetition is not allowed. The "Extended wait time" (applicable for subsequent delay tolerant calls) has a value range from 1-1800 seconds.
For a new timer, the maximum value to set for the wait time value extension should take into account the maximum value recommended by CT1/SA3 in [2] for unprotected messages. Therefore the maximum value should not exceed 30mins.

Observation 1: The total wait time for any unprotected message should not exceed 30mins.

2.2 
Wait Time per Domain
To support the ability for the wait time to be defined per domain the following messages were proposed to be updated: RRC Connection Release & RRC connection Reject. Therefore likely requiring changes to RAN2 specifications:

For UEs supporting the wait time per domain, for the reject message (TS25.331 section 8.1.3.9) we either need to set wait time = 0 or specify that the UE ignores the wait time (as the wait time is a mandatory present IE) when the wait time per domain is present in the message.

2.3 
Paging

Implementing the currently specified wait time mechanism results in an inconsistency, in that whilst the wait time is running in the UE (which can be up to 15 seconds) the UE doesn’t respond to any paging requests. However if the "extended wait time" is running in the UE, the UE can respond to any received paging requests. The "extended wait time" IE is sent to upper layers where it is tagged as T3346 (TS24.008 and TS24.301) and the timer is stopped in the UE on receiving paging (Table 11.3a). 
If the proposed extension of wait time results in the specification of a new timer with a large value then it seems unlikely that the network would continue to require the UE to ignore all paging requests. There are a couple of obvious options for resolving this:
a) The UE’s response to receiving a paging request from the network is differentiated on the paging cause or on a per domain basis.
b) The UE always responds to paging regardless of whether the wait time is running
Defining a solution that supports maximum flexibility seems to be a logical way forward, hence   a wait time extension can be implemented for each domain, and additionally the paging mechanism can be differentiated on the basis of the paging cause. Some of the currently defined paging causes are explicit for each domain, whilst others are relevant to either domain (e.g. High/low priority signalling), see Appendix A which has been extracted from [3]. 
Proposal 1: Introduce an extended wait time per domain, where the value of the wait time should not exceed 30mins
Proposal 2: When an extended wait time per domain is configured, allow the UE to respond to paging messages on the basis of the associated paging cause.
Introducing the proposals would result in for example the following scenario. If in a reject message the contents specify a PS domain wait time only, and also list allowed PS domain paging causes. The behaviour of the UE would be that the wait time would run until a Paging message is received containing one of the  allowed paging causes.
2.4
Reselection & emergency calls
In a discussion paper [4] treated at RAN2#77bis, issues were raised regarding the behaviour of a UE and whether it should skip the wait time on cell reselection and when handling emergency calls. The meeting concluded that ‘the UE is allowed to skip "wait time" if the UE has an MO emergency call to initiate RRC Connection Request’. The same behaviour should also apply to the extended wait time per CN domain, so we propose that:
Proposal 3: When the extended wait time per CN domain is configured and the timer is running the UE is allowed to initiate an attach for emergency and AC 11-15 calls.
When considering reselection the behaviour of the UE when the IE "frequency info" or "inter-RAT info" (for redirection purposes) is present in the RRC Connection Reject message is that the UE is allowed to skip a running "wait time" if cell re-selection occurs. However at RAN2#77bis  there was no conclusion reached on the UE behaviour when the IEs are not present and therefore whether the "wait time" applied on the Cell or RNC level.
On one hand the extended wait time per CN domain is likely to be configured due to overload on an RNC, but on the other hand if the timer value is large the UE cannot reselect. Therefore we propose that:
Proposal 4: When the extended wait time per CN domain is configured and the timer is running, the UE is allowed to reselect, however the timer isn’t stopped upon reselection.
3. Conclusions
In this paper, we have examined the impact in RAN2 to support the extension of the wait time value and to differentiate between domains. Hence we propose the following:
Proposal 1: Introduce an extended wait time per domain, where the value of the wait time should not exceed 30mins
Proposal 2: When an extended wait time per domain is configured, allow the UE to respond to paging messages on the basis of the associated paging cause.
Proposal 3: When the extended wait time per CN domain is configured and the timer is running the UE is allowed to initiate an attach for emergency and AC 11-15 calls.
Proposal 4: When the extended wait time per CN domain is configured and the timer is running, the UE is allowed to reselect, however the timer isn’t stopped upon reselection.
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5. Appendix A
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

	Any CS NAS procedure where the initiating uplink signalling message has the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority"
	Delay tolerant


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 except when the MS initiates attach procedure to establish emergency bearer services.


	
	If the ATTACH REQUEST has Attach type set to "Emergency attach" or if the ATTACH REQUEST has Attach type not set to "Emergency attach" but the MS initiates the attach procedure on receiving request from upper layer to establish emergency bearer services, 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" Traffic Class, considering all active PDP contexts. (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" Traffic Class, considering all active PDP contexts together with the PDP context to be activated. (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)


	Any PS NAS procedure where the initiating uplink signalling message has the Device propertiesIE with low priority indicator set to "MS is configured for NAS signalling low priority"


	Delay tolerant

	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. 
NOTE 2:
The emergency bearer services are only supported in UTRAN Iu mode.
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