3GPP TSG CT WG1 Meeting #78





C1-122081
Kyoto (Japan), 21-25 May 2012
Source:
Huawei, HiSilicon
Title:
Discussion on implementing dual access priority  

Agenda item:
11.7.7
Document for:
Discussion and Decision
1 Introduction:

CT#54 discussed a new requirement of MTC devices which will need ‘normal priority’ access in order to send infrequent service alerts/alarms in addition to the ‘low priority/delay tolerant’ access that they use for the vast majority of their connection establishments. In Release 10, MTC devices can only use one of these priority levels. In LS C1-120030/ CP-110938, TSG CT asks CT WG1 to take the above requirement into account in their work on SIMTC.

CT1#76 discussed the C1-121030 and the related discussion papers (C1-120145, C1-120191, C1-120418). 
CT1#76 put forward the open issues about dual priority in LS C1-120824 to SA1/SA1, SA2#90 answered the issues in S2-121911.
This paper tries to analyse the guidances and conclusions from SA2 in S2-121911, based on which to discuss how to implement the requiremrnt and conclusion for dual access priority from CT1 point of view.. 
2 Discussion
2.1 Discussion on explicit configuration to allow the UE to override “low priority” 
The SA2 conclusion about configuration for dual access priority mode in LS S2-121911 is: 
“A1: a dual access priority mode device is a device configured for NAS signalling low priority that is capable of overriding the NAS signalling low priority configuration for applications that need normal priority access.
SA2 agreement: 

For A1: SA2 would like to note apart from UE’s capability, there is need for explicit configuration from operator to allow the UE to override “low priority”.”
Based on above conclusion and CT1 discussion, the requirements for the dual access priority mode UE include:

1. The dual priority UE is per default “low priority” until UE side applications or uplink data require normal access priority handling.
2. There is need for explicit configuration from operator to allow the UE to override “low priority”.

In 3GPP TS 24.368 clause 5.3 , the leaf object “NAS_SignallingPriority” in NAS configuration MO is used to indicate a NAS signalling priority which is used to determine the NAS signalling priority included in NAS messages as specified in 3GPP TS 24.008 clause 1.8 and 3GPP TS 24.301 clause 4.2A. The value of the parameter “NAS_SignallingPriority” can be 1-255 and now only the value ‘1’ is used to indicate “NAS signalling low priority”. 
In 3GPP TS 24.301 clause 4.2A,  how to indicate NAS signaling low priority in NAS messages is specified: 

“A UE configured for NAS signalling low priority indicates this by including the Device properties IE in the appropriate NAS message and setting the low priority indicator to "MS is configured for NAS signalling low priority", except for the following cases in which the UE shall set the low priority indicator to "MS is not configured for NAS signalling low priority":
-
the UE is performing an attach for emergency bearer services;

-
the UE has a PDN connection for emergency bearer services established and is performing EPS mobility management procedures, or is establishing a PDN connection for emergency bearer services;

-
the UE is accessing the network with access class 11 – 15; or

-
the UE is responding to paging.”

There are two solutions to implement dual access priority configuration.

Solution I: dual access priority configuration is that one UE configured for NAS signalling low priority is also configured for allowing to overide NAS signalling low priority. 
When the UE is allowed to override NAS signalling low priority, the UE shall set the low priority indicator to "MS is not configured for NAS signalling low priority" in the Device properties IE when UE side applications or uplink data require normal access priority handling;

One new leaf object “NAS_ SignallingLowPriority_Overriding” in NAS configuration MO is used to indicate whether a UE configured for NAS signalling low priority can override NAS signalling low priority. The format of the new leaf object could be:

<X>/NAS_SignallingLowPriority_Overriding
The NAS_SignallingLowPriority_Overriding leaf indicates whether the NAS signalling low priority included in NAS messages as specified in 3GPP TS 24.008 and 3GPP TS 24.301 can be overridden.

-
Occurrence: ZeroOrOne

-
Format: bool

-
Access Types: Get, Replace

-
Values: 0, 1

0
Indicates that the NAS signalling low priority included in NAS messages can not be overridden.

1
Indicates that the NAS signalling low priority included in NAS messages can be overridden.

The default value 0 applies if this leaf is not provisioned.

3GPP TS 24.301 and TS 24.008 should specify the cases in which the UE configured for “NAS_ SignallingLowPriority_Overriding” can overide NAS signalling low priority. The cases include:
-
the UE is accessing the network upon on the request of the upper layers for normal priority services;

-
the UE has a PDN connection with normal priority established and is performing mobility management procedure.

Solution II: one new NAS signalling priority “NAS signalling dual priority” is configured in the leaf object “NAS_SignallingPriority ” in NAS configuration MO.
Possible values and description for NAS signalling priority as shown in the following table:
	Value
	Description

	0
	Reserved

	1
	NAS signalling low priority

	2
	NAS signalling dual priority

	3-255
	Reserved


A UE configured for NAS signalling dual priority is per default NAS signalling low priority. The UE sets the low priority indicator to "MS is not configured for NAS signalling low priority" in the Device properties IE when UE side applications or uplink data require normal access priority handling.
Compared with Solution I, Solution II does not add new leaf object in NAS configuration MO. However, Solution II makes the UE configured for NAS signalling dual priority is a new sort of UE comparing the UE configured for NAS signalling low priority. Furthermore, the definition of NAS signalling dual priority and how to handle NAS signalling dual priority need to be specified in TS 24.008 and TS 24.301.
Solution II also might mismatch the requirment for dual priority UE indicated in CT plenary LS C1-120030, quote:

“CT#54 has discussed the issue of MTC devices which will need ‘normal priority’ access in order to send infrequent service alerts/alarms in addition to the ‘low priority/delay tolerant’ access that they use for the vast majority of their connection establishments”. 
The dual priority UEs might not be one new sort of UE and can be treated as one sub sort of UEs configured for low priority. The possible requirement for configuration is that the configuration shall not replace the existing configuration for low access priority.
Based on above analysis, Solution I is prefered.

2.2 Discussion on differentiating the required access priority from upper layer
In case that UE only supports low access priority, the UE does not need to differentiate the required access priority from the upper layer and only provide low priority access. The upper layer or application might not indicate the required access priority when they request access.
When UE supports low access priority overriding, the UE needs to differentiate the required access from upper layer and provide the corresponding priority access for the upper layer, and the application that needs low/normal priority access should indicate the required access priority.

The possible solution in UE is that the upper layer uses one dedicated API to request normal priority access. One application that needs low/normal priority access could use the dedicated API to indicate the required priority.
· When the UE receives the request for normal priority access; the UE changes its condition from low priority to normal priority and provide normal priority access.

· When upper layer uses other API to request access or doesn’t indicate the required access priority, the UE provides low priority access for the upper layer. 

· One possible case is that one UE which is not allowed to override low priority configuration receives the request for normal priority access from the upper layer, the UE should reject the request from the upper layer.
2.3 Discussion on handling of back-off timer
The SA2 conclusion about back-off timer handling for dual access priority mode in LS S2-121911 is:
“Issue1: the desired UE behaviour when it is IDLE and needs to set up a PDN connection for normal priority and the mobility management back off timer is running needs to be determined. For instance it is not specified whether the is UE is allowed to establish RRC connection and initiate NAS signalling.
SA2 agreement: 
If a UE configured for “dual priority” needs to set up a PDN connection for normal priority, and the mobility management back off timer is running:

· If the back off timer was received while signalling ‘low priority’, the UE shall ignore the back-off timer and proceed with PDN Connectivity request, establishing RRC connection and initiating NAS signalling. 

· If the back off timer was received in a procedure where the UE did not indicate ‘low priority’, then the UE shall not  ignore the back off timer. 

Issue2: the desired UE behaviour when the UE needs to set up a PDN connection (triggered by normal priority application) for normal priority and the session management back off timer for the corresponding APN is running needs to be determined.
SA2 agreement:
If a UE configured for “dual priority” needs to set up a PDN connection for normal priority, and the related APN back off timer is running:

· If the back off timer was received while signalling ‘low priority’, the UE shall ignore the back-off timer and proceed with PDN Connectivity request

· If the back off timer was received in a procedure where the UE did not indicate ‘low priority’, then the UE shall not  ignore the back off timer. ”
Base on the above conclusion, handling back-off timers is complex for the UE configured for overriding low priority configuration. The UE has to store whether the back-off timer was received under low or normal access priority condition. When UE performs MM/SM procedure while one back-off timer is running, the UE have to check under which condition the back-off timer was received and decide if the back-off timer can be overridden.
The proposed method for handing mobile management back-off timer:

· UE keeps only one MM back-off timer for low priority and normal priority;
· UE should store whether the MM back-off timer was received under low or normal access priority condition;
· When there is the running MM back-off timer for low priority running and the UE initiates normal priority request, the UE should ignore the MM back-off timer and initiate normal priority. If the UE further receives the reject with MM back-off timer, the UE should stop the MM back-off timer for low priority running and restart the MM back-off timer with the new value received for the normal priority.
It is possible that multiple PDN connection with different priorities to one APN. The propoesd method for handling session management back-off timer:

· UE keep only one SM back-off timer for low priority and normal priority for per APN.

· UE should store whether the SM back-off timer was received under low or normal access priority condition;

· When there is SM back-off timer for low priority running and the UE initiates normal priority request , the UE should ignore the SM back-off timer and initiate normal priority request. If the UE further receives the reject with SM back-off timer, the UE should stop the SM back-off timer for low priority running and restart the SM back-off timer with the new value received for the normal priority.
2.4 Discussion on PDN connection for dual priority
The SA2 answer about PDN connection handling for dual access priority mode in LS S2-121911 is:

“Issue5: it is not determined whether there are use cases where a UE is required to support simultaneous PDN connections with different priorities (e.g. PDN connection 1 for low priority applications and PDN connection 2 for normal priority application). 

SA2 answer: 

According to CT LS, the main use case is for a single application using low access priority, that infrequently needs normal priority. One possibility is to serve such application by having one PDN connection at any point in time for that application. 

The following solutions were discussed for the above use case:

A. UE deactivates the PDN connection and re-establish a new PDN connection

B. UE modifies the PDN connection

C. A UE establishes multiple PDN connections with different priorities using different APNs

D. A UE establishes multiple PDN connections with different priorities using same APN

”

The above solutions can be implemented by providing PDN connection for the appropriate application.
When solution C and Solution D is deployed, one possible case is that one application with low/normal priority may establish two PDN connections, one PDN connection is for low priority access and another PDN connection is for normal priority access. The application and network side application have to manage two IP address. If the two PDN connections are towards the same APN, one IP address will be IPV4 address and another IP address will be IPV6 address. This causes complexity and confusion to application and network side application. It is preferred that the application with low/normal priority is allowed to establish only one PDN connection.
Solution A and B provide single PDN connection for one application but need to re-establish or modify the priority of PDN connection before data transfer when changing access priority. Furthermore, Solution A will change IP address of the UE and Solution B requires modifying NAS/GTP signalling.
The possible solution is alternating low and normal access priority as needed for RAB establishment for the same, once established PDN connection that keeps always the NAS priority that was indicated at the time of PDN establishment. The UE that needs to establish a PDN connection should indicate the NAS access priority that applies at this point in time. I.e. if the UE has normal priority data to transfer it doesn’t indicate any NAS access priority IE. If it has only low priority data or no data to transfer when requesting a PDN connection establishment the UE indicates low NAS access priority.
The RRC establishment cause is derived from the NAS request. If the NAS request that implies establishing RABs, i.e. PDN connection or for a Service Request, is for data with low access priority, the RRC establishment cause is as defined for UEs that are configured for low access priority. If that NAS request that implies establishing RABs is not with low access priority the RRC establishment causes is determined by the highes priority of established PDN connections.
This solution does not modify “low access priority” field in the EPS/PDP bearer context, and CDRs may always indicates “low priority” for the established PDN connection.
CT plenary LS C1-120030, quote:

“CT#54 has discussed the issue of MTC devices which will need ‘normal priority’ access in order to send infrequent service alerts/alarms in addition to the ‘low priority/delay tolerant’ access that they use for the vast majority of their connection establishments”. 

So, a UE that is most the time low priority and needs occasionally some normal priority access or data transfer should use for signalling als rather low access priority most the time.The “NAS low priority access indication” is used by the network to decide at PDN establishment whether load conditions allow for it. After establishment this indication is not used anymore, but stored in CDRs with the aim to prove that a “low priority device” is used by the subscriber. 
The indication in CDRs is not necessarily needed anymore when the UE is no longer a “monolithic device” where all signalling is “low access priority”. For a dual-priority UE it should not matter anymore whether the CDRs indicate “low priority”. Also not if separate PDN/APN connections are used as we assume that once radio access is granted it is granted for all RABs. E.g. the access permission might be given under network load condition and the access request was for normal priority access bearers or applications in the UE. But even if granted for normal priority access any low access priority applications/bearers are also allowed to transfer data. For dual priority UEs the GGSN/PGW can store only the priority of the NAS request that was indicated for establishing the PDN connection, but cannot verify what RRC establishment cause was used for getting access to radio resources for packet data transfer. Therefore it makes not much sense to record NAS access priority in CDRs for dual priority UEs.

From that we conclude that the “low priority” indication in CDRs has no relevance for dual-priority UEs and there is no need for any access priority in CDRs. However the current practice of recording access priority in CDRs should not change as for “monolitic low access priority devices” when it is also recorded for dual-priority UEs. For monolitic low access priority UEs all CDRs still need to show “low access priority”.
3 Conclusion
For dual priority configuration, the solution that one UE configured for NAS signalling low priority is also configured for allowing to overide NAS signalling low priority is prefered. The related CRs are: C1-122082,C1-122083 and C1-122084.
When UE supports low access priority overriding, the UE needs to differentiate the required access from upper layer, the preferred solution in UE is that the upper layer uses one dedicated API to request normal priority access.

The proposed method for handing MM/SM back-off timer:

· UE keeps only one MM/SM back-off timer for low priority and normal priority(MM/per APN);
· UE should store whether the MM/SM back-off timer was received under low or normal access priority condition;
· When there is MM/SM back-off timer for low priority running and the UE initiates normal priority request, the UE should ignore the MM/SM back-off timer. If the UE further receives the reject with MM/SM back-off timer, the UE should stop the MM/SM back-off timer for low priority running and restart the MM/SM back-off timer with the new received value for the normal priority.
It is preferred that one application with low/normal priority is allowed to establish only one PDN connection.

The solution that alternates low and normal access priority as needed for RAB establishment for the same, once established PDN connection that keeps always the NAS priority that was indicated at the time of PDN establishment is preferred. 
The “low priority” indication in CDRs has no relevance for dual-priority UEs and there is no need for any access priority in CDRs. However the current practice of recording access priority in CDRs should not change as for “monolitic low access priority devices” when it is also recorded for dual-priority UEs.
