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1. Introduction

WID of Service Identification for RRC improvements in GERAN was agreed in CT4 and GERAN (SIRIG), it was proposed to complete the work in R11.

This paper discusses the solution for SIRIG.
2. Discussion
Requirement for SIRIG: improving radio resource utilization
The intention of SIRIG is optimizing the radio resource allocation, i.e. each type of data service is allocated with just the appropriate amount of traffic resources it needs for each time of transmission. As the current resource allocation in GERAN network is dependent on the mobile’s radio access capability, for example, all the data service is allocated with 4 PDCHs, no matter the type of the service. Take the Mobile IM services for instance, the characteristic of this type of service is small and burst packets, for this type of service, 1 PDCH channel may be enough to keep its basic data rate requirement.
GERAN would be benefit from identifying the type of the service to improve radio resource control and management as well as user experience to avoid the unnecessary occupancy of additional radio resources by IM services and other services.

Information transferred in GTP-U header to GERAN: Service Type
In the CT4#54 meeting, using GTP-U extension header to send the information to SGSN was agreed, but it is not easy to define the information transferred.

Diverse applications have been gradually introduced into the network, define a application level information may not be a good choice, we may need to define lots of values to capture all the applications used in the current network, and need to extend the information if the new application is introduced.
GERAN may not need such granularity of information as some applications with same characteristic can have the same behaviour. Thus, information "Service Type" transferred to GERAN can be an aggregation of services with same/similar characteristic, e.g. length of the packet, delay and etc. For each value, GERAN can have the same recommended behaviour, further in order to simple the implementation in GERAN,  a limited number e.g. 4 or 5 values is suggested.
Different operators would have different requirements on the information and the behaviour, the easy way forward is just define the format of new extension header in GTP-U, the meaning of the each value, and the recommended behaviour in GERAN can be configurable by operators.
Impact to PCC: Application ID sent to BBERF in case of PMIP network
For Standalone TDF or PCEF enhanced with ADC in GTP network, PCEF has the application ID of the service, there is no impact to PCC. In PMIP network, as the application ID information needs to be sent to BBERF (SGW), the PCRF shall forward the application ID to the BBERF over Gxx interface, which has impact in the current PCC.
As the pure service related information "Service Type" is enough for GERAN network, according to the current specification, PGW/GGSN detects the application ID of ongoing service with DPI function, or receives the application ID from the PCRF, PGW/GGSN only mapping the application ID to the service type. If PMIP is supported, the BBERF(SGW) mapping the application ID received from the PCRF to the service type.
The PCC mainly focus on the dynamic information, e.g. control or adjust the rules dynamically based on the information of subscriber and the status of the network. Per user/service differentiation, e.g. to not de-prioritize low value application traffic for gold users is not in the scope of SIRIG. Information transferred on GTP-U is an aggregation of services with same/similar characteristic, which is different with the priority information. For IM services, 1 PDCH is enough for all the users who have this service ongoing, assigns 2 or 3 PDCHs for the golden user can not enhance the user experience, just waste the radio resource. 
We do not object the work on per user/service differentiation, such work can optimise or differentiate scheduling priority in GERAN, which shall be done in the SID UPCON (User plane congestion management) in SA1.

Assign proper numbers of PDCH based on the nature of service is matching the requirement for SIRIG. Based on the reasons above, requirement on PCRF to know the "Service Type", assign different value of "Service Type" for different users who has same service, or change the value of  "Service Type" dynamically based on the PCC criteria is not needed.
Whole Solution:
1. PGW enhanced with ADC in GTP

2. Standalone TDF in GTP, PGW with DPI Function
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PGW/GGSN understands the application based on the current DPI function, according to the mapping between the value of service type and application ID, the PGW/GGSN sends the corresponding service type to the SGSN in the GTP-U extension header. 
The SGSN sends the service type to the GERAN in BSSGP header.

Impact: Service Type in GTP-U header and BSSGP header.

3.  Standalone TDF in GTP,  PGW has part DPI function
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In this scenario, the PGW shall classify the downlink data packets based on the SDF filters, which is provided by the PCRF in the PCC rules. Part of DPI function is needed to do classification work, then sends the corresponding service type to the SGSN in the GTP-U extension header.
The PGW can know the application ID based on the part DPI function, or receives the application from the PCRF based on the current mechanism.
According to the mapping between the value of service type and application ID, the PGW/GGSN sends the corresponding service type to the SGSN in the GTP-U extension header. 

The SGSN sends the service type to the GERAN in BSSGP header.

Impact: Service Type in GTP-U header and BSSGP header.
4. PGW enhanced with ADC in PMIP
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PCRF sends the application ID to the SGW if it is received from the PGW.

SGW sends the service type to the SGSN in the GTP-U header based on the application ID received from PCRF and the mapping between the application ID and service type.

The SGSN sends the service type to the GERAN in BSSGP header.

Impact: Service Type in GTP-U header and BSSGP header, Application ID on Gxx interface.

5. Standalone TDF in PMIP
[image: image4.png]Service Type

sew





PCRF sends the application ID to the SGW if it is received from the PGW.

SGW sends the service type to the SGSN in the GTP-U header based on the application ID received from PCRF and the mapping between the application ID and service type.

The SGSN sends the service type to the GERAN in BSSGP header.

Impact: Service Type in GTP-U header and BSSGP header, Application ID on Gxx interface.
3. Conclusions
It is proposed to analyze the solution provided and standardize SIRIG according to the corresponding CRs if agreed, with the following principle:
1. A new extension header "Service Type" is defined in GTP-U, Service Type is an aggregation of services with same/similar characteristic, the value of Service Type is limited, e.g. from 0 to 5. The meaning of each value and the recommended behavior in GERAN is configurable by operators.

2. PGW/GGSN detects the application ID of the ongoing service according to the current DPI function, or PGW/GGSN receives the application ID from the PCRF, mapping the application ID to the Service Type, and include the service type in the new extension header.
3. No Impact to PCC in GTP network.

4. If PMIP is supported, PCRF forwards the application ID to the BBERF (SGW), the SGW receives the application ID from the PCRF, mapping the application ID to the Service Type, and include the service type in the new extension header. The impact to PCC in PMIP network is forward the application ID on Gxx interface by PCRF.

