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1. Introduction
The main objective of this discussion is to decide whether it is preferable to handle the wait timer (sent in RRC) at the AS level or at the NAS level. This discussion is a follow up of the outcome of the joint session outlined in S2-105816 [1] related to this issue:

Wait/Reject timer handling:

FFS: AS or NAS level ? 
-
NAS level: required if we have inter-RAT aspects; might be easier if in the future we want to allow some traffic to still go through while timer is running and other traffic to be stopped.

-
AS level: simpler if extension of existing timer. Would block most/all traffic
2. Summary of Discussions
2.1 High Level Discussion

NTT DoCoMo raised the issue of whether the proposed functionality is applicable for a device, an application or is related to a subscription.
1) The "device" concept

The "low priority" attribute is tied to the "device". All applications and signalling (SM/ MM requests) initiated by this device is low priority. The device is equipped with a USIM and the USIM may have AC 11-15 stored. Hence, handling of such "low priority" device inserted with a USIM having AC 11-15 needs to be clarified. With this concept, only those particular type of devices need to implement the related features, i.e., other normal devices do not need to support those features. This might be the simplest among the three concepts.

2) The "application" concept

This is basically discrimination within the U-plane. All UE devices will have to support the "low priority" related features since they might support such "applications" in future. How these different applications can be distinguished by the device needs to be considered. For example, applications can be implemented outside the device, e.g., in a laptop. In this case, there is no way for the device to distinguish different applications unless the device driver supports all necessary primitives. It might be difficult to define such primitives as there can be no standardised interface by 3GPP. Hence, C-plane control is more difficult to achieve. Moreover, the device may still be equipped with a USIM having AC 11-15. Hence, handling of e.g., low priority application initiated by the device having AC 11-15, needs to be clarified. This is perhaps the most complex, but on the other hand, attractive.

3) The "subscription" concept

With this concept, the "low priority" attribute is tied to certain "subscription" or in other words, "USIM". All UE devices will have to support the "low priority" features since they can be inserted with such USIM. This concept will have impact in CT6. Otherwise, the concept is similar to 1) "device".
NTT DOCOMO commented that the necessary/ appropriate solution is very different depending on the underlying assumption #1-#3. The work is only reasonable for Rel-10 if the assumption was #1 above. However, if the concept is to be extended to #2, e.g., in Rel-11, it would be desirable to look at the entire issue in a Rel-11 time span, rather than rushing to define something short in Rel-10.

Vodafone clarified that for Release 10, there is already a way for NAS to deduce the ‘Delay Tolerant’ call type based on configuration of this characteristic in the UE by OMA DM or USIM OTA. So, Concept 1 is more relevant for Release 10. 
2.2 UMTS Specific Discussion
The Access Stratum (AS) behaviour related to existing wait timer can be summarised as follows:
-AS buffers NAS messages to be transmitted in INITIAL DIRECT TRANSFER while the wait timer is running. 

-AS performs retransmission of buffered NAS messages for N300 times (maximum 7 times)

-Wait timer applies only to current cell in normal case i.e. not applied to new cell. 

-While timer is running UE is not allowed to send RRC Connection Request irrespective of Establishment cause. 

2.2 LTE Specific Discussion
The Access Stratum (AS) behaviour with respect to existing wait timer can be summarised as follows:

-AS indicates failure to NAS when it receives RRC Reject message and passes indication to upper layers. There is no retransmission at AS layer.
-Wait timer is stopped at cell reselection

-Emergency calls are allowed but normal priority calls are not allowed.

2.3 Possible Solutions
Solution 1: Extend existing RRC Wait timer
[UMTS]

-The AS behaviour will have to be modified to not buffer NAS messages during this long time, to allow other call types through whilst blocking delay tolerant types and allow the wait timer to run at cell reselection. The interaction with NAS needs to be worked through. This will be completely new AS behaviour with regards to wait timer handling (even for no delay tolerant calls). It will also deviate from the original intention of stopping the wait timer at cell reselection which is to allow UE to connect to another RAN node which is not congested. 

[LTE]

The AS behaviour will have to be modified to not stop the wait timer at cell reselection, handling of normal calls has to be clarified  and interaction with NAS will  need to be worked through. Not stopping the wait timer means that even if UE moves to a non congested cell (for non CN node overload case) the UE is prevented access. This might not be desired AS behaviour.  There is also an issue of whether network has enough information about which CN node UE is connecting to use RRC Reject. 

Solution 2: New RRC wait timer handled in AS [UMTS +LTE]
-Completely new behaviour specified in AS for new long wait timer (can be indicated in RRC reject or RRC release)
-Interaction with existing wait timer (for RRC Connection reject) has to be worked through as well as interaction with NAS
- RRC Connection Reject does not seems a possibility as RAN node does not have enough information to reject the call at RRC Connection Request. Hence it seems preferable to include the new wait timer in RRC Connection Release. 
Solution 3: New RRC wait timer which is passed to NAS [UMTS+LTE]
-We introduce a new RRC wait timer (longer) in RRC Connection Release or Reject which is passed to NAS.
-If this long wait timer is present in the RRC Connection Reject, it is an indication to RRC that it should abort RRC connection establishment for NAS procedure and indicate failure to NAS with the wait timer. 
-If the wait timer is present in the RRC Connection Release, there is no issue of interaction with AS reject wait time as no RRC Connection Reject was sent to initiate the timer.

-AS layer by itself does not need to bar access for further requests.
-NAS prevents further connection attempts for the time of the RRC wait timer for call type ‘delay tolerant’ 
Conclusions: Based on comments from RAN2 colleagues, most companies in RAN2 prefer solution 3 with indication of wait timer in RRC Connection Release.
2.4 NAS Discussion on Solution 3
Current NAS behaviour due to RRC Connection Rejection at AS level or barring at AS level

It seems that the handling due to RRC connection Rejection is implementation dependent and no timer is started for this purpose. Instead NAS can retry if asked by upper layers.

The handling if access to the cell is barred is somewhat different. In this case, NAS will receive a message from AS which indicates no access is allowed ‘until further notice’. NAS will then abstain from sending further NAS message for the barred call type until the AS indicate that the barring is alleviated. 
Concerns with forwarding of new RRC wait timer in NAS

RIM raised a concern that there might be multiple timers running in the NAS and it is more complex to handle yet another timer from AS. Vodafone highlighted that if the RRC Connection is Rejected/Released and the NAS message is not forwarded to CN, NAS will not get a NAS reject message which would be a trigger to start a back off timer for the purpose of CN congestion for example. Hence, the issue of NAS running multiple timers does not seem a big concern in Vodafone’s view. 

Vodafone further pointed out that the NAS behaviour could be easily modified so that a NAS backoff which is normally used for NAS reject is started also for the case of AS reject and the timer set to the RRC wait timer. This seems to have less impact than defining a new procedure for CN congestion control in AS.

NTT DoCoMo also indicated that the NAS handling for barring at AS level could also be applied i.e. the timer runs in AS and AS indicate to NAS when the barring is alleviated. 

Vodafone pointed out that the timer is for CN congestion purposes and its value/status does not need to change at cell reselection for example (which can happen for ACB). Hence, there is no reason for AS having to indicate start/stop of the timer to NAS. 

3. Conclusions and Way Forward
3.1 Conclusions

-The UE behaviour with respect to the UMTS and LTE wait timer was clarified.  
- It is clear from the discussions that extending the existing wait timer is not a viable option

-A completely new RRC wait timer should be introduced. 
- Same functionality can be achieved whether the wait timer is handled in AS or NAS

-Most companies in RAN2 who participated in the discussion indicated their preference to handle the RRC wait timer at NAS level. There was also some preference voiced for indication in RRC Connection Release even though RAN2 has to discuss and conclude on this. 
-Based on CT1 delegates’ feedback, the concern seems to be about the presence of different timers already in NAS. At least RIM believes that forwarding an AS timer to NAS will increase the complexity in NAS. Vodafone argued that NAS back off timer should not be running at the point of RRC Connection Reject as the NAS never received the NAS reject message from CN node. In fact, the RRC wait timer could be used as an additional trigger to start the NAS reject timer set to the wait timer. 
3.2 Way Forward

At least from the perspective of RAN2 delegates, there is a preference to handle the new wait timer at NAS level as it seems simpler and more appropriate for CN congestion handling. The joint session should discuss whether the concerns raised by CT1 colleagues are valid and decide on whether the RRC timer is handled at AS or NAS level based on arguments put forward during this discussion. 
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Appendix

Company Comments on Issues to be Discussed for handling of RRC wait timer  at AS level

The following table summarises the issues identified for handling RRC wait timer at AS level and company views. 

	Issues Identified
	Company Views

	What happens at NAS level while the AS wait timer (of say one hour) is running? Input is requested on NAS behaviour if access for a ‘delay tolerant’ call is prevented for a long time. Would that be similar to the case where access class barring is turned on? 
	[InterDigital]

In UMTS, RRC does not inform the NAS when wait time is received in the RRC Connection Reject.  Existing timer in NAS T3230 may expire while the RRC is waiting for an extended wait time, but T3230 value can be increased for such cases. 

In UMTS, it is not exactly similar to the MTC access class barring for the following reason.  If the network sends a new frequency or RAT in the RRC Connection Reject with the wait time, the UE can reselect immediately another cell on this frequency or RAT and send another RRC Connection Request, while with access class barring the UE cannot reselect another cell as long as the current cell is the best ranked and has to wait until the access is not barred on this cell anymore to start a connection.

In LTE, when the RRC receives an RRC Connection Reject with wait time, it indicates to the NAS that the cell is barred.

In LTE, the UE considers the cell as barred while T302 is running so it seems similar to access class barring.
[CATT]

NAS can follow the similar behaviours like T302 is started or stopped.

While UE receives the wait timer information, a new wait timer is started, and the RRC inform NAS to restrict “delay tolerant” access. The NAS will not trigger a delay tolerant call, but can initiate other priority or normal access. While the wait timer expires, RRC will inform NAS the restriction is cancelled.

[RIM] We assume that when the wait timer is started in AS, the NAS must be informed that further connection establishment attempts are not permitted (until the AS timer expires and AS informs NAS that the connection establishment attempts are again permitted). This would be similar to the way the wait timer (T302) operates in LTE. We think that it would be a new timer (i.e. not simply making T302 run for an extended period) and only MTC type devices would need to support this new timer. We think the same approach could be used for both LTE and UMTS .



	How will the AS handle request for access to make an emergency call from NAS when wait timer is running due to rejection of access for a 'delay tolerant' application? Some concerns were raised for the UMTS case. 

Company views are requested for UMTS and LTE. 
	[Vodafone]

For LTE, the timer is ignored for emergency access according to TS 36.331 and hence should not be a concern. However, the timer still applies for normal access, which might be an issue for Rel.11 (Please see note below). 

Note: in Rel 11, M2M devices are expected to have multiple applications e.g. a car has a delay tolerant 'diagnostic report'; a "normal priority" road traffic congestion application; and an e-call emergency application: in this case the "normal priority" application should be able to access the network even if the 'diagnostic report' has just been sent a 30 minute wait indication.

[ZTE] same understanding as Vodafone
[InterDigital]

In UMTS, if the RRC receives a request from the NAS for another signalling connection request, it does not interrupt the current connection establishment procedure, implying it will continue waiting for wait time. But the NAS can abort the ongoing connection establishment procedure in the RRC for example in case it has to make an emergency call. When the RRC receives the Abortion of RRC connection establishment from the NAS it performs the same actions as when it enters Idle mode, implying it will stop the wait time.
[Intel] Agree with Vodafone and ZTE. We prefer to pick a future-proof solution.

[CATT] As the RRC may indicate that the wait timer is started and it is for delay tolerant access, NAS still can initiate normal access or other priority access during the timer running. So we haven’t seen any problem in R11.

[ALU]

Since this rejection is for CN overload rather than cell overload, it should not be reset on cel reselection.
[RIM] We consider that a NAS request to establish an RRC connection for an emergency call could be handled by AS. Very similar to the way LTE RRC behaves when T302 is running and it receives a NAS request to establish a connection for emergency call. 



	What happens at cell reselection to the wait timer? Is it preferable to let the timer run or stop it?


	[Vodafone] 

LTE

At cell reselection, the wait timer (T302) is stopped in LTE. This seems to create more RAN load as UE re-attempts access in a different cell of the same or different RAT. If a new wait timer is introduced in AS, it is better to allow it to run at cell reselection. 

[ZTE] same understanding as Vodafone on the current behaviour. But even if a new wait timer is introduced in AS, we believe the same behaviour as for the legacy wait timers should apply (it would be strange to have 2 different behaviours for legacy and new AS wait timers) 
[InterDigital]

In UMTS the RRC can receive a new frequency or RAT in the RRC Connection Reject. In this case it can reselect another cell and starts a connection request immediately on the other frequency or RAT. It also has to avoid reselecting the previous frequency or RAT for the wait time duration or until the current connection is over (which may be a shorter duration than wait time). It may be preferable to maintain wait time when reselection occurs in case of CN congestion when multiple cells in a large area may be congested.
[Intel] it is preferable to let timer continue to run, in order to prevent overloading other CN pool or RAT. This seems to be different from handling of current wait time.

[CATT] same understanding as Intel. The wait timer is allowed to run after cell reselection.
[RIM] It is preferable for timer to continue to run at cell change.


	If the 'delay tolerant indicator' is provided in RRC connection Setup complete, the wait timer may have to be included in the RRC Connection Release. There is currently no handling for a wait timer when UE receives RRC Connection Release in the AS. Hence, the AS impacts appear to be more significant for the RRC Connection Release case. 

 Please provide your comments for UMTS and LTE.


	 [Vodafone] 

The need to specify new UE AS behaviour at RRC Connection Release seems to be more complicated than handling the wait timer at NAS layer (for both UMTS and LTE). NAS should anyway handle the indication of the release of the RRC connection from lower layers and possibly decide when next to pass down a request to set up an RRC Connection for the same call.  

[DT]

We are not in favour of extending of RRC connection request message further. 

If the wait timer runs at NAS level, we will not have the problem of dealing with it at AS after rejection. 
 [InterDigital]

In UMTS, if the wait time in included in the RRC Connection Release some complexity will be added to the RRC Connection Release procedure.
[Intel] We prefer to have “delay tolerant indicator (TBD)” and the new wait time sent in RRCConnectionSetupComplete and RRCConnectionRelease respectively because:

- the “delay tolerant indicator” is not quite an EstablishmentCause

- very limited extension space in RRCConnectionRequest

- since we prefer to have NAS to handle the new wait time and possibly different handling, it seems reasonable not to associate it with current wait time in RRCConnectionReject

[CATT]

No matter introduce this in AS or NAS, the work load are similar since anyway the behaviours while the timer is started or stopped should be specified.

Furthermore, current access control related timers (e.g. T302, T303) are maintained in AS level. And the new wait timer has similar usage. So to keep them aligned, it is better to introduce the timer in AS level.

We see no problem to use the RRCConnectionSetupComplete message to send the indicator and use RRCConnectionRelease to indicate the wait timer.

[ALU]

As per the requirements agreed in the joint meeting, it should be possible to control the load towards a specific CN node.  Since in LTE, the CN node is only available in many cases in the RRC connection Setup Complete, this will need a new timer in the RRC Connection release.

[Huawei]

We can put the new "time torlerant indicator" at RRC conn setup complete, hence the extended wait timer will only impact the RRC conn release. This will minimise the spec impact. Maybe two cause value could be added into RRC conn release: 1) CN overload 2) RAN overload.

[RIM] We don't see significant complexity associated with having the UE-AS, on reception of RRC Connection Release, start a wait timer and indicate to NAS that that further connection establishment attempts are not permitted.

	Any others?
	

	
	

	
	


Company Comments on Issues to be Discussed for handling of RRC wait timer  at NAS level

The following table summarises the issues identified for handling RRC wait timer at NAS level and company views. 

	 Issues Identified 
	Company Views

	New handling of a wait timer in the NAS
	 [RIM] NAS already has different timers for holding off access. If NAS is to then also manage and run a timer whose value is received at AS, complexities will increase for NAS. Because this wait after reject is at AS level, it would be more tidy and logical to run the timer at the protocol level the reject was received.


	Handling of emergency access calls  and calls with other access priority when wait timer is running
	[Vodafone]

If we want a future proof solution where access is also allowed for calls with access priorities other than ‘emergency’, handling at NAS level seems more appropriate. 

[ZTE] same understanding asVodafone
[IPWireless] Agree with Vodafone.
[InterDigital]

In UMTS, NAS can abort the current connection establishment procedure in the RRC in case it has to make a higher priority call. If we want the NAS to be able to resume the low priority call only after wait time has elapsed, RRC has to communicate wait time to the NAS, which is not the case today.

[Intel] agree with Vodafone.

[CATT] Yes, this is allowed. But for AS solution, this also can be allowed by not using a delay tolerant indicator.

 [RIM] We think the handling of access for emergency calls and accesses with other priorities can be handled with the timer run in AS and NAS.

	Handling on wait timer at cell reselection and change of RAT
	[Vodafone]

NAS can probably maintain the wait timer irrespective of cell reselection as long as UE is in the same Tracking Area/Location Area and the restriction can apply across RATs. An issue was identified for the case where UE changes tracking area and the new CN nodes in the new pool are not congested. However, it seems that NAS will get the necessary trigger to stop/continue the timer when tracking area update is performed?

[ZTE] We also assume that NAS could keep the new wait timer during cell reselections in the same TA/LA. In case of TAU/LAU the new wait timer could be stopped
[IPWireless] Since the purpose of theRel 10 feature is to control CN overload it would seem most appropriate if the NAS ultimately controls the starting and the stopping of the timer, The timer could potentially be stopped when the UE moves into a new tracking area / location area given that the new CN node / CN pool might not be congested.  Such functionality would be more closely associated with NAS than AS.    
[Intel] it is preferable to let timer continue to run (maybe regardless or TA/LA change just to be safe since it is delay tolerant anyway), in order to prevent overloading other CN pool or RAT.

[CATT] Why to stop the timer for TAU? While the timer is running, the NAS still can trigger TAU by not indicating it is a delay tolerant access.
[RIM]If it is necessary for the wait timer to run at RAT change then it may be preferable for the timer to run at NAS (although the dedicated priority timer is a precedent for an AS timer that must continue to run as RAT change).   However, we feel that continuing the wait timer at RAT change may not be very critical (given that many MTC devices may be single RAT).

	The RRC signalling should indicate that the 'wait time' is due to Non-AS reasons?


	[Vodafone]

The UE behaviour has to be specified to pass the ‘New’ wait timer to upper layers

[ZTE] the detailed RRC signalling is FFS, but of course the UE behaviour to pass the information to NAS would have to be specified  
[InterDigital]

In UMTS, the network can send a new frequency or RAT in the RRC Connection Reject for cell reselection purposes. If the NAS is in charge of the wait time, it implies the RRC has to pass this information to the upper layer, which complicates the existing procedure.
[RIM] We think the UE does not necessarily need to know a cause of reason for the rejection (unless some different behaviour are envisaged for the different causes but I don't think anyone is proposing this). The UE just needs to know that it has to start the extended wait timer (irrespective of whether ti runs in AS or NAS).

	How should the RAN/RRC set the wait timer value? 
	[IPWireless] It is desirable to avoid a NAS protocol in the core network from having to set the wait timer value given that the CN may be in overload.   However, equally it would seem preferable if the CN ultimately determines the wait timer value since the CN will have the most information about the nature of the congestion and is therefore best placed to pick a value.  Hence one solution which could be applied at the onset of congestion would be for the CN to use the S1-AP / Iu signalling to indicate to the RAN the (e.g. average) wait time that the RAN should signal in any RRC reject/release messages.

	Any others?
	


Company Preference for Wait Timer Handling

	Company Name 
	Prefer wait timer handling in AS
	Prefer wait timer handling in NAS

	Vodafone
	
	X (UMTS and LTE)

	ZTE
	
	X (UMTS and LTE)

	DT
	
	X (UMTS and LTE)

	IPWireless
	
	X(UMTS and LTE)

	InterDigital
	
	X (UMTS and LTE)

	Intel
	
	X (UMTS and LTE)

	Huawei
	
	X (UMTS and LTE)

	RIM
	X (Both an AS and NAS timer can be made to work but we have a preference for AS)
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