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1. Overall Description:

GERAN thanks SA4 to be involved in a global solution for the streaming services. However, GERAN is afraid that it did not fully understand the questions, because the understanding is that the service should be defined independently of the underlying transmission layers and that it is the task of GERAN to provide generic solutions to ensure a reliable transmission over the GERAN Radio interface. Anyhow, GERAN could give the following answers:

Question 1: What is the maximum size of IP-packets guaranteed to be transported by the GERAN ?

Question 2: Are there any minimum and / or maximum sizes for IP-packets in GERAN, besides the 1500 octet limit in TS23.107?

Answer to Q1 and Q2: There is in principle no limit to the IP packet size. The SNDCP layer will segment the IP packets if the limit of 1500 octets is exceeded. Therefore GERAN need not to expect upper layer PDUs larger than that, although the RLC protocol is defined in such way that it could, theoretically, handle upper layer PDUs of arbitrary length.

Question 3: Can you advise us on the fragmentation schemes used and the appropriate limits of each layer of fragmentation?

Answer to Q3: In general, upper layer PDUs will be segmented by the RLC protocol down to a size suitable for the radio interface. In practice, this means a RLC data unit size between 20 and 74 octets. The upper layer PDUs are re-assembled by the receiving RLC entity to the original size. Based on the QoS parameters GERAN will select to use RLC in acknowledged or unacknowledged mode.

In the RLC acknowledged mode, a reliable transmission is provided by the RLC ARQ (Automatic Repeat reQuest) mechanisms and is independent of the IP packet size.

In the RLC unacknowledged mode, the RLC ARQ mechanisms are disabled. The benefit of that is that the packet delay is reduced. The penalty is that the loss of RLC data units that occur on the physical layer may not be recovered. In practice, this puts a limit on the useful upper layer PDU size and consequently also on the useful IP packet size.

An RLC data unit loss rate in the order of 5 to 10% is not unusual, given an RLC data unit size of approximately 30 octets. In order to have a successful delivery of the upper layer PDU using RLC unacknowledged mode, all the RLC data units carrying the upper layer PDU need to be received correctly. The likelihood of a successful upper layer PDU delivery therefore roughly decreases exponentially as a function of increasing upper layer PDU size. For instance, assuming an IP packet size of 100 octets and a protocol overhead at SNDCP and LLC layers of totally 10 octets, it results in an upper layer PDU size of 110 octets to the RLC layer. There is no alignment between upper layer PDU and RLC data unit boundaries. An upper layer PDU of that size is therefore carried by 4 or 5 RLC data units (at an RLC data unit size of 30 octets). At an RLC data unit loss rate of 5 to 10%, it would imply an IP packet loss rate of 25 to 35%.

Smaller IP packets would reduce the IP packet loss rate, but it can never be less that the RLC data unit loss rate of 5 to 10%. Larger IP packets would increase the IP packet loss rate. It could be questionable whether the RLC unacknowledged mode is useful for anything except an application generating very short N-PDUs (IP packets) to the SNDCP layer and having very low requirements on the N-PDU loss rate and/or high requirements on the transmission delay.
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