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Background:

TSG GERAN # 9 has adopted a Feasibility Study Work Item on the evolution of the Gb interface [1] based on [2]. The stated goal of the Feasibility Study is: 

1. Definition of basic services to be delivered over A/Gb

2. List of features introduced in an enhanced A/Gb mode & how they fulfil the QoS requirements of: TS 23.107 & TS 23.207

3. Scope of features introduced in an enhanced A/Gb mode

4. Timescales for A/Gb mode enhancements

5. Outline of impact on existing A/Gb protocol stack

6. Standardization effort required 

As there is Vendor and Operator agreement to pursue the Feasibility Study, the Operators main concerns also need to be taken into consideration. This paper attempts to document some specific concerns of the authors. 

Real Time Services over GERAN

Real-time services over GERAN primarily consists of the Streaming and the Conversational Classes of services. Streaming and Conversational classes of services by their nature require low delay jitter/variations between the MS and the Network. The current Gb interface reference architecture is shown below [3]. In it, one can find that the LLC and SNDC layers exist in the SGSN, and not, specifically, in the BTS where the channel coding exists. It is in the SNDCP layer where Gb ROHC Header compression occurs. Also, shown in Figure 2 is the Iu User Plane interface architecture with its PDCP, the layer where Iu Header compression also occurs [4].
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Figure 1: Gb Reference Architecture
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Figure 2: Iu User Plane Reference Architecture

If an operator were to offer Conversational services on a Gb architecture, then it would be required that there be low delay between the MT and SGSN. As the SGSN can support multiple BTS, the SGSN may be located “far” from any given BTS. Further, if the ROHC Header compression algorithm at the SNDCP layer stalls, or needs to be reset for any error condition, then the compression dictionary would need to be re-established, adding to additional round trip delay between the MS and the SGSN. It is questioned by the operators what will be the quantitative effect of re-establishing the compressors in the SNDCP layer on conversational service quality. It should therefore be recommended that the Vendor community study this effect and that quantitative analysis be presented as consideration of the Gb interface evolution study. In order to illicit an “apples to apples” comparison, it is suggested that a comparison between the delay in using an Iu interface (i.e. the PDCP layer ROHC Header Compression) and the delay in using the Gb interface (using the SNDCP layer ROHC Header Compression) is analysed. It is expected that the underlying physical layer in the comparison be kept the same. Further, as end-to-end delay is ultimately of value, the authors request that the Feasibility Study also identify any other areas of delay and delay mitigation. 

Real Time Streaming

Part of the required R5 standardization is the support of IMS. This includes multiple parallel flows of differing Quality of Service (QoS). IMS support includes Streaming, as, for example, a streaming service could include both video and voice flows, each with different QoS, to be sent to an MS. For the Iu alignment of GERAN (R5) with the 3GPP Services, GERAN has decided on the use of Multiple TBF to support Multiple Parallel Radio Bearers (MPRB), in order to minimize the complexity of the Iu development, making efficient use of the existing protocol stacks in Gb where possible. Further, in TSG GERAN has accepted an A/Gb mode Multiple TBF Work Item [5]. In order to keep this principle of minimizing development effort, for both standardization and products, the Operators of this contribution suggest that the work done for multiple TBF in Iu mode be leveraged as much as possible for the Multiple TBF concept for enhanced A/Gb mode support. 

Feasibility Study Scope

As indicated in the background section of this document, the Feasibility Study Work Item outlines the scope of the technical considerations in assessing the impact of evolving the Gb interface. As indicated, the Feasibility Study was initiated from [2]. In [2], it is stated that the Gb can be evolved in discrete “steps”, with reduced complexity and risk, as compared to Iu mode. As such, the following “enhancements” will be required for an evolved Gb: Enhanced PFC, Multiple TBF, Packet Domain Handover, NACC and delayed TBF release. 

It is noted that NACC and Delayed TBF release are R4 standardization items already completed. Further, Gb multiple TBF support has been an accepted WI in GERAN, and it is possible that such a solution be part of R5. Lastly, the Enhanced PFC WI has been introduced for R5. It is our understanding that the E-PFC will allow QoS parameters to be transferred between the BSS and the SGSN over the Gb interface. It is thus the opinion of the authors that these enhancements are independent of the Iu alignment and of the Feasibility Study, and standardization of these enhancements should continue unabated. It is therefore concluded the Feasibility Study should focus only on Conversational Class support and Packet Domain Handover. 

Conclusions

In conclusion, the authors believe the following considerations for the Feasibility Study on the evolution of the A/Gb mode are needed: 

1. A quantification of the additional delay due to SNDCP Header compression restart and its effect on speech quality is needed. This paper proposes to compare the delay difference between the Iu (using the PDCP layer) and the Gb (using the LLC/SNDCP layer) interfaces. 

2. Any solution for an A/Gb Multiple TBF should leverage the Iu multiple TBF solution

3. The A/Gb mode evolution Feasibility Study should focus only on Conversational Support and Packet Domain Handover

4. The previously proposed Multiple TBF support over Gb and E-PFC Work Items should go on independently from the Feasibility Study
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