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1. Introduction

When NAS user data is transferred over Iu interface, the data is framed and conveyed by Iu User Plane (UP) protocol. How the data is framed depends upon the structure of the NAS user data. Through the transfer, the structure must be preserved. This contribution discusses the framing policy of the NAS user data for the transfer on Iu interface.

Discussion

Table 1 shows the structure of NAS user data for each service expected in R99. Structure of NAS data relies on the type of service. 

Table 1

Name of service
Structure of NAS data

Speech
GSM AMR frame (20msec) integrity

Packet
GTP SDU integrity

CS Data (e.g. FAX/MODEM)
RLP PDU (576bit) integrity

UDI 
8kHz (8 bits) integrity

Multi-media telephony (MMT)
8kHz (8 bits) integrity

Through the transfer of NAS user data over Iu interface, the structure of the data must be preserved. Then, in general, it is assumed to place one NAS data structure onto one Iu UP frame since this rule minimizes both the complexity and the queuing delay. Such an approach is suitable for Speech, Packet, and FAX/MODEM. Figure 1 and Figure 2 show how the assembly and segmentation procedures for GSM AMR and Packet service are performed across Iu IF (and Iur/Iub as well) respectively, according to this rule.

However, should such procedure be applied to UDI or MMT, one Iu UP frame must be prepared for each UDI/MMT structure that is “one octet.” It is easy to understand that such an implementation is inefficient and unrealistic. Therefore, services with short structure, like UDI and MMT, should be treated differently from other services. The optimum unit of NAS user data framing for such services is discussed below based on such an observation.

In the UTRAN, user data is transferred between RNC and Node B once in the interleaving period of the radio channel coding. For downlink, Node Bs receive the user data once in the interleaving period, perform radio channel coding, and transfer the data to the radio interface. For uplink, the radio channel decoding is performed for each interleaving period and the Node Bs transfer the decoded user data to the RNCs, where macro-diversity combining is performed.

For services with short NAS user data structure, the interleaving length for radio channel coding should be applied to the framing of the NAS user data for the transfer over Iu. If the user data is framed and transferred in a shorter unit than the interleaving length, it only adds unnecessary overhead (Multiple Iu UP frames are sent once in the interleaving period.). On the other hand, if the Iu UP framing of the NAS user data is longer than the interleaving length, it leads to additional delay in the end-to-end communication. NAS user data framing based on the interleaving length is the optimum from both efficiency and quality points of view. Figure 3 shows how the assembly and segmentation procedures for UDI and MMT are performed.
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Figure 1 NAS data assembly and segmentation procedure (GSM AMR speech service)
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Figure 2 NAS data assembly and segmentation procedure (PS service)
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Figure 3 NAS data assembly and segmentation procedure (UDI / Multimedia Telephony service)

Proposal

· It is proposed to incorporate the following table as a new annex to TR 23.907 as a guideline to decide the SDU size for radio access bearer service attributes.

Table X A guideline for SDU size determination

Name of service
Iu UP frame payload

Speech
GSM AMR frame (20msec)

Packet
GTP/UDP/IP PDU 

CS Data (e.g. FAX/MODEM)
RLP PDU (576bit)

UDI 
Interleaving unit

Multi-media telephony (MMT)
Interleaving unit
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