3GPP TSG-RAN WG2 #58




R2-071848
7th May – 11th May 2007





Kobe, Japan
Agenda item:

4.13
Source: 
LG Electronics Inc.
Title: 
Discussion on Uplink Traffic Shaping
Document for:

Discussion and Decision
1.
Introduction
An issue was raised at the 56bis meeting in Sorrento regarding uplink traffic shaping for GBR bearers. So far the only mechanism in radio protocol that may have impact on source rate control is RLC SDU discard function. At the meeting, RAN2 addressed three possible solutions for traffic shaping in UL transmission.

· Packet dropping in eNB

· Packet dropping in UE by RLC SDU discard function
· Packet dropping in UE under eNB control
The document discusses further on this issue, and proposes a preferred solution.
2.
UE dropping vs. eNB dropping
In LTE, it is expected that most of the GBR bearers will be transmitted on RTP, and the rate control will be done by associated RTCP. But this RTCP is an end-to-end protocol, which means that it is transparent to radio protocol. Thus, although packet dropping has anyway some impacts on rate control, it’s not possible for RAN2 to have fine control of the source rate by dropping some packets. In other words, we don’t know how many packets should be dropped in order to reduce the source rate to wanted value. With this in mind, it’s difficult to evaluate which one is better from the rate control ability perspective.

However, one obvious thing that the UE dropping is better is that it will not discard successfully transmitted packets. For the eNB dropping to work, it always discards packets that were successfully received, which can lead to radio resource wastage. 

Therefore, the preferable way for rate control in UL transmission is UE packet dropping. Note that RLC SDU discard function is already supported in UMTS, and this function could be used for UE packet dropping.
3.
Equal dropping vs. Differentiated dropping
In UMTS, all packets in a single radio bearer have equal chance of discard, because the RLC SDU discard function is configured per radio bearer and the same discard time is applied for all packets in the radio bearer. Although this equal dropping scheme is simple and easy for traffic shaping, it is not seen as good for transmission efficiency.

As well understood, Full Header packet is more important than compressed packet. Also, RTCP packet is more important than RTP packet. If different discard condition is applied for different type of packets, e.g., no discard or longer discard time for important packets, then we can achieve desirable level of traffic shaping without doing much harm to transmission efficiency. But to perform differentiated packet dropping, RAN2 should evaluate first what is the optimum discard condition for each type of packet. 

Nonetheless, it is evident that the differentiated dropping scheme has good effect on transmission efficiency. Moreover, once different discard condition for different type of packet is anyhow decided, this scheme could be easily applied in radio protocol, because ROHC machine in PDCP can identify the packet type.
Therefore, it is proposed that RAN2 adopt differentiated packet dropping scheme, and discuss more about the optimum discard condition for different type of packets.
4.
UE control vs. eNB control
If packet dropping is performed in UE, then the next question would be who controls the packet dropping. In UMTS, RNC decides the dropping condition (e.g. discard time) and informs UE by RRC message, and then UE discards the packet when the condition meets. Thus, this method could be seen as Network controlled packet dropping.
The benefit of Network controlled dropping is that Network can prevent “bad” UE transmission and control overall UL QoS in a cell. However, packet-by-packet control is not possible with this scheme. The packet-by-packet control is then the advantage of UE controlled dropping. Considering that various types of packet will be generated in LTE, UE controlled dropping scheme may have more benefit for UL QoS management than before. But at the same time it becomes more dangerous for UE to control the packet dropping because UE behaviour becomes more unpredictable.
Therefore, we propose eNB controlled packet dropping still be used in LTE. That is, eNB decides the dropping condition and UE follows it. Even for the differentiated dropping scheme, it would be better for eNB to classify packet type and decide the dropping condition for each type, and informs UE of them.
5.
Conclusion
From the above discussion, we propose that differentiated packet dropping in UE under eNB control be adopted as a basic traffic shaping method for UL transmission.
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