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Overload control over the Gb interface

Introduction
This paper was presented in the last GERAN meeting. The need to investigate further the gains was expressed. This paper provides additional gains considerations.
This paper addresses the issue of overload of the Gb interface due to a large number of MTC devise in a GERAN cell. What is proposed is a way to reuse the Gb interface by achieving data aggregation in a GERAN network at the BSS level before passing the aggregated data to the SGSN. A way to concatenate MTC device LLC PDUs at the BSS (over the Gb interface) is what is proposed. 
Discussion:
Base station subsystem overload control is a critical issue in GERAN systems in order to support a large number of MTC devices per cell. In this paper a overload handling mechanism is proposed. The overload can be mitigated by aggregation of LLC PDUs as well as by mapping multiple sessions over a single (NS-VC) Network Service Virtual Connection.

MTC data is typically latency insensitive. Once a call is identified as that from a MTC device by the BSS, the BSS can wait for other MTC device data so that they can be concatenated. The LLC PDUs can be concatenated at the BSS (over the Gb interface) or the MTC LLC PDUs could be piggybacked over the LLC PDUs of legacy users over the Gb interface. 
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Figure 1:  Signaling Plane showing Gb and Gn interface, The effected blocks are shown in yellow.
Such a concatenation can be transparent to the UEs. In order to help in the concatenation of the LLC PDUs at the BSS, some kind of a indication is needed between the BSS and the SGSN that concatenation is ON or OFF. Also a new concatenated LLC PDU structure will need to be supported. 
Two new bits can be defined:

Cn bit – indicating that the concatenation is ON between the BSS and the SGSN
Ap bit - indicating that piggybacking of MTC PDUs are done over LLC PDUs from legacy users. 
A new SAPI value is defined to indicate a compound LLC PUD to the SGSN. If the SAPI value is set at 1100 then SGSN will read the Cn and Ap bits in the address field of the compound LLC frame to determine if the concatenation or/and piggybacking of MTC LLC frames apply. This is shown in Figure 2.
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Figure 2: Compound LLC frame structure for the concatenation case

In the Figure (Fig 2), each LLC Frame Mk corresponds to one complete LLC PDU. The variable ‘Length’ indicates the length of the LLC frame following the variable. The bit ‘M’ indicates the maximum value of a LLC frame Mk. 
If M = 0 then maximum size of LLC frame is 64 bytes. So, the variable ‘Length’ spans only 1 byte (6 bits)

If M = 1 then maximum size of LLC frame is more than 64 bytes. So, more than 1 byte are used to indicate the length (as illustrated in Fig 3)

The bit ‘E’ indicates if any LLC frame is the last in the list or not. If E = 0 then the following LLC frame is the last in the list and if E = 1 then more LLC frames are present in the compound LLC frame
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Figure 3: Compound LLC frame format for the piggybacking case


Figure 4: Allocation of SAPI values
A new SAPI value is defined to indicate the SGSN that MTC concatenation or piggybacking method is employed at the BSS. If the SAPI value is set at 1100 then SGSN will read the Cn or/and Ap bits in the address field of the compound LLC frame to determine if the concatenation or/and piggybacking of MTC LLC frames are done. 
Gain analysis:
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Figure: Protocol stack on the Gb interface.
The peer-to-peer communication across the Gb interface between the two remote NS entities in the BSS and the SGSN is performed over virtual connections. The NS layer is responsible for the management of the virtual connections between the BSS and the SGSN (verification of the availability of the virtual connections, initialization, and restoring of a virtual connection). It ensures the distribution of upper-layer PDUs between the different possible virtual connections (load-sharing function).

The BSSGP layer ensures the transmission of upper-layer data (LLC PDUs) from the BSS to the SGSN or from the SGSN to the BSS. It ensures the transmission of GMM, PFM, and NM signaling. The peer-to-peer communication across the Gb interface between the two remote BSSGP entities is performed over virtual connections. There is one virtual connection per cell. 
Now considering the number of peak calls when supporting MTC devices in GERAN would be an increase of around 200% from the currently supported number of calls, that would mean a 200% increase in the virtual connections that would be required on the Gb interface which would lead to unwanted cost escalations to support the number of Virtual connections. Supporting multiplexing of calls over Gb interface would be a better option.
Conclusion:
In this contribution it is shown that multiple MTC user data can be multiplexed on the Gb interface.
Proposal: Discuss the possibility of considering multiplexing multiple MTC user data on the Gb interface.
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