3GPP TSG RAN WG2 #45

R2-042496
Shin-Yokohama, Japan, 15 – 19 November, 2004

Agenda Item:      12.3.2
Source:                Alcatel 
Title:                     Buffer status definition based on bounded time-delay requirement 
                             in EUL
Document for:     Discussion
1. Introduction
The E-UDCH is expected to support time-bounded services in addition to time un-bounded services [1]. And two scheduling schemes have been proposed. In the time & rate scheduling UE may report its buffer status and/or power status to Node B [2]. But the exact definition of the buffer status report is FFS [3].

To improve schedule efficiency, it has been proposed that the Qos information should be used in the scheduling process [4,5]. For the packet data service, the bounded-time delay is one of the most important Qos information. However, how to use the time-delay information is not mentioned before. 

In this contribution, we discuss the weighting of the buffer status reports with time-delay information.  The buffer status report should be the minimum amount of data to be transmitted to meet time delay QoS requirements, where this amount is less than the total amount of data in the buffer.
2. Buffer status definition based on bounded time-delay requirement
It is been proposed a lot to report UE buffer status to NodeB for scheduling purpose. However, till now the buffer has been considered as no difference in the data it stored. But if we take QoS information into account and we may find that data stored in the buffer have actually different attributes. They arrive in different time and, due to bounded time-delay requirement from QoS profile, may tolerant different delay time in the buffer before they are discarded, which may impact throughput due to retransmission caused by this dropping. Sending the whole buffer size could not precisely reflect this situation. 

So our proposal is to define a more precise parameter of buffer status taking QoS into account. That will benefit the scheduler with more detailed information about UE buffer status to improve scheduling efficiency.

We give here in this contribution a definition of this parameter as showed in appendix.
In this contribution, the buffer status 
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, is defined as the number of bits of information needed to be transmitted in the next TTI, to guarantee the service bounded time-delay requirement, or to avoid the removal from the buffer before transmission. 

The detail definition of the buffer status 
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can be referred to formula (1) in the appendix. 
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 is defined as the maximum number of bits in the buffer. The buffer status used in 3GPP for RNC scheduling, 
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, is also given in the appendix as the formula (2). 
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 combines the UE buffer information (
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) and the service’s time-delay QoS information (
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), and it can express the resource requirements more precisely. In other words, 
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means the minimum request of the UE, and 
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 means the maximum request. 

In order to save bandwidth, values for  
[image: image10.wmf]M

 can be stored in a table. Only an index into this table needs to be signaled by the UE.  A model for such a table could be the RLC Buffers Payload referred to in 25.331-10.3.7.67 Traffic volume measured results list: Enumerated (0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K).  But this is FFS.

3. The Advantages of Weighting Buffer Status Reports with QoS Time Delay Information
The following advantages can be found in the proposed solution:

· The 
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can express the UE resource requirement more precisely than 
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 does, while it guarantees the UE bounded time-delay requirement.

· The calculation of the 
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 is simple and feasible to the UE, for all the needed information is available at the UE side.

· The UE needs not to send the so called “time duration” to Node B for scheduling purpose, decreasing the uplink signaling overhead.

· The limited resources of Node B can be scheduled more efficiently.

4. Conclusion

In this contribution, a buffer status definition is proposed, which combines the buffer information with service bounded time-delay requirement. And the UE needs not to send the “time duration” to Node B, since this parameter has been taken into account in the 
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 calculation. Then the uplink-signaling overhead can be decreased. And the 
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 can express the UE request more precisely, so that the scheduling process in Node B can be more efficient. 
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Appendix: 
Due to the burst character of data services, the packet will arrive at different times. According to the bounded-delay information, packets with different arriving time can tolerate different delay, and it’s not necessary to transmit all these packets in the same TTI.

For the general and simple purpose, we assume that a UE has 
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logical channels ongoing, and each logical channel is associated to a kind of service with different time delay. For the 
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 logical channel, we suppose that 
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 number of packets are stored in the buffer, and for each packet, the following parameters are defined:

· 
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, The number of bits (or bytes) of the 
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 packet,

· 
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, The time (numbers of TTI) that the 
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 packet can still be kept in the buffer which can be calculated by the service’s bounded-delay requirement.

Where 
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Then to guarantee the time-delay Qos of the service, the traffic volume that the UE maybe transmit in the next TTI (or schedule period) is:
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If the 
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, then (1) can be simplified as:
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We know that 
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is the buffer status of UE without considering the service time-delay information. And  
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 is the total amount of information stored in the buffer. It means that the buffer status used in the current traffic volume measurement report is a special case of 
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defined in this contribution.

In Formula (1), 
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is the size of a packet, which is available to UE. The parameter 
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is related to the arrival time of the packet and the service time-delay information. For a packet data service, the time-delay information is available to UE and the arrival of a packet is also marked, so 
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is available to UE too. Then the new traffic volume report 
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is feasible and is easily computed at UE.
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