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1 Introduction

In the joint RAN1/RAN2 HSDPA Ad Hoc in November it was decided that the buffering capability of a HSDPA UE will be reported jointly for both AM RLC and MAC-hs reordering buffer. In [1], the MAC-hs reordering buffer sizes were discussed and the required buffer sizes proposed. In this document we discuss the UE RLC buffer sizes and propose the total UE buffer sizes.

2 RLC buffer size

In the normal case all the retransmissions are handled by MAC-hs. RLC retransmissions are only needed in the rare cases when MAC-hs retransmissions fail, e.g., when a NAK is interpreted as an ACK in the Node B and therefore MAC-hs in Node B is not anymore retransmitting the data block, or in some handover cases. The probability of detecting a NAK as an ACK was decided to be less than 10-4, i.e., on average this would happen once per 20 s for continuous transmission. Since the retransmissions at RLC level can be assumed to be rare events, the RLC receiving buffer can be configured such that it allows one retransmission per RLC PDU without stalling.

Let’s assume only one high speed RLC AM entity in the downlink and a round trip delay (RTD) of 150 ms. Then the RLC transmitter window in the RNC should be such that at least 150 ms of data at this high speed can be sent before the first PDUs are acknowledged. The UE receiving RLC buffer has to be of the same size as the transmitter window. 

Based on these assumptions the UE DL RLC buffer size can be calculated. The table below gives the UE RLC DL buffer size for RTD = 150 ms. The MAC-hs reordering buffer sizes are also given [1] as well as the total DL buffer.

Class
UE RLC DL buffer (kbytes)
MAC-hs reordering buffer (kbytes)
DL buffer

1.2 M
22.5
3.6
26.1

3.6 M
67.5
14.4
81.9

7.2 M
135
28.8
163.8

10.2 M
192
43.2
235

In the future we may expect the network delays to be shorter (shorter TTI length in HSDPA, smaller Iub and Iur delays, etc.). For instance with a RTD = 50 ms, the above RLC DL buffer sizes are divided by 3:

Class
UE RLC DL buffer (kbytes)
MAC-hs reordering buffer (kbytes)
DL buffer

1.2 M
7.5
3.6
11.1

3.6 M
22.5
14.4
36.9

7.2 M
45
28.8
73.8

10.2 M
64
43.2
107.2

We don’t see any need for simultaneous high data rates in both up and downlink. Therefore, for an UL data rate of one tenth of the max downlink data rate and assuming max three retransmissions, the UE RLC UL buffer is about a third of the DL buffer.

3 Conclusions and discussions

Based on the above calculations we propose the following UE buffering capabilities for the reference combinations. The maximum number of AM RLC entities is also proposed.

Class
Total UE buffer (kbytes)
Maximum number of AM RLC entities

1.2 M
50
6

3.6 M
50
6

7.2 M
100
8

10.2 M
150
8

1.2 M and 3.6 M classes have the same buffer requirements as Rel99 384 kbit/s class. Continuous 1.2 M bit/s data rate is possible with RTD = 150 ms for both classes. Continuous 3.6 Mbit/s data rate with 3.6 M class is possible only with shorter RTD. However, instantaneous 3.6 Mbit/s data rate is still possible, e.g., during 50 ms after which RLC has to wait for the ACK (stall due to full transmission window). However, during that time the channel can be scheduled to other users.

It is proposed that the above total UE buffer sizes are included into the UE radio access capabilities specification.
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