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1. Introduction

WIDs for Service Identification for RRC Improvements in GERAN (SIRIG) were approved by TSG CT and TSG GERAN in [1] and [2] for Release 11.
This work is aiming for improving the Radio Resources Management (RRM) for PS traffic in GERAN by taking use of the information about the application(s)/service(s) currently used by the end user. Such application/service information is already available in the Core Network, either in PGW when it has application detection function by inspecting the payload packets or in a standalone Traffic Detection Function (TDF). So it is viable to pass such service information, namely Service Class Indicator (SCI) from PGW/GGSN/TDF to the GERAN network for the SIRIG purpose. 
Due to diversity of offered services from different operators, diversity of possible improvements on radio resource management in GERAN from different vendors, it is impossible and not scalable to standardize the semantic of values of SCI. 
So how should GERAN interpret the SCI received from the Core Network? 

This document discusses possible solutions. 
2. Discussion
2.1
Roaming and Non-Roaming 
Since the purpose of SIRIG is to improve RRM of GERAN, it should be applicable for all UEs served in the same GERAN if SIRIG is deployed in that GERAN network. SIRIG should be deployed per Serving Network. Without considering shared network, the GERAN should be configured to support one PLMN, and this PLMN is broadcasted over air, regardless of home user or in-bound roamer, and all UEs have to register to this PLMN, which is called Serving PLMN of UEs. If SIRIG is supported in this PLMN, i.e. Serving PLMN, the received SCI(s) shall be only applicable to this Serving PLMN, i.e. the GERAN should only act according to the semantic of SCI(s) defined for this Serving PLMN. 
In case of home user or local breakout, the Serving PLMN is the same of PGW/GGSN's PLMN; in case of in-bound roamers, Serving PLMN is different from the PGW/GGSN's PLMN, which may be the MCC/MNC of IMSI.  

It is difficult to define different semantic of SCI(s) per PGW/GGSN PLMN in GERAN, and GERAN is not the entity specified by 3GPP for handling roaming scenarios.

While PGW/GGSN has already the function applying PCC control on the PDN connection/PDP Context based on the Serving Network of UE, either via dynamic PCC control through the PCRF or via local configured policies. So when SIRIG function is supported, for GTP based S5/S8 or Gn/Gp, the PGW/GGSN is naturally configured to insert SCI per Serving Network of UE in the GTP-U header extension.
2.2
Shared Network

When Shared Network is deployed in a GERAN, GERAN will be configured to support multiple PLMNs, i.e. multiple PLMN IDs will be broadcasted over air, the UE will select one of them based on its own configured priority list [4] [5], the network should honour the selected PLMN by UE, and if the access is granted, the Selected PLMN becomes Registered PLMN, which is the serving PLMN of UE. 
Though some shared scenarios are not supported per existing GERAN specifications, it can be envisioned that the principle should be similar to the UTRAN/E-UTRAN, where the RNC/eNB shall be informed the Serving PLMN ID of UE when UE is in Active mode, see Initial UE message in [9][10]. 
Regardless of MOCN, GWCN, or other shared scenarios, the Serving PLMN ID change shall be reported to the PGW/GGSN, as part of Charging Record and also as input for Policy and Charing Control per existing 3GPP specifications requirements. See detail requirements in [5] [6] [7] [8] [11] [12].
Therefore, when shared network and SIRIG is deployed, the GERAN has to configure SCI per supported PLMNs (which are broadcasted over air), the received SCI need to be only applicable to the Serving Network of UE, and the PGW/GGSN should map SCI per Serving Network of UE.
2.3     
Roaming with Shared Network

It is the same as mentioned in 2.1 and 2.2; the PGW/GGSN should map SCI per Serving PLMN.
2.4   
Other potential solutions
2.4.1 
SGSN and/or SGW map SCI per Serving PLMN:

As part of Serving network, the SGSN and/or SGW is appropriate network entities to handling such roaming scenarios, i.e. the SGSN and/or SGW should be possible to map the SCI value in accordance with the semantics used in the Serving PLMN if it knows SCI received is according to PGW/GGSN PLMN ID(HPLMN) and the PGW/GGSN in that PLMN is allowed to insert SCI based on the roaming agreement.  The only disadvantage of this is that the SGSN and/or SGW functionality are impacted and SGSN/SGW has to perform remapping for each GTP-U packet. At least, the SIRIG solution on the table has no impact at all to the SGW functionality.  
2.4.2   
Including PGW/GGSN PLMN ID along with SCI to GERAN

It is also possible to include PGW/GGSN PLMN ID along with SCI in the GTP-U header extension, thus the GERAN is then required to configure different SCI semantics per PGW/GGSN PLMN ID. However this implies a large provisioning in GERAN network even when BSC only support one semantic of SCI. And this increases the processing load in GERAN. On the other hand, the GERAN is not right network entity to handle roaming scenarios.
Besides that, including PGW/GGSN PLMN ID in GTP-U header extension requires additional 3 Octets which further reduce the size of actual payload packet.
3. Conclusions

The PGW/GGSN is the network entity that is most impacted by SIRIG solution, i.e. mark the SCI at the beginning of user plane path, and based on the existing 3GPP requirements, the PGW/GGSN is also the entity to perform QoS/Charing enforcement, where Serving PLMN is already one of input; and it is also the entity to handle roaming scenarios, therefore it is more efficient to let PGW/GGSN provide SCI to the GERAN in accordance with the semantics used in the Serving PLMN.
