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1. Introduction

As was discussed during RAN2#42, EUDCH is not primarily targetting support for higher data rates but more focussed on improving uplink cell throughput while keeping the current cell coverage.
Allthough still discussed in RAN1, it is not unlikely that EUDCH will support both a 2ms and a 10ms TTI. 

In this contribution we would like to look in more detail at the support for lower data rates on EUDCH, especially in combination with a 2ms TTI. 

2. Issue
In all releases so far, the RLC-PDU size used for a certain type of services is quite fixed. I.e. for PS services, typically an RLC-PDU size of 320bits is used. For the support of higher rate PS services, also an RLC-PDU size of 640 bits is considered. 
Table 1 provides an overview on the maximum throughput that could be achieved with different MAC-e payload sizes.

	MAC-e Payload Size
	MAC-d data rate (2ms TTI) kbps
	MAC-d data Rate (10ms TTI) kbps

	16
	8
	1.6

	32
	16
	3.2

	48
	32
	4.8

	64
	48
	6.4

	128
	64
	12.8

	256
	128
	25.6

	320
	160
	32.0

	512
	256
	51.2

	640
	320
	64.0

	1024
	512
	102.4

	2048
	1024
	204.8

	4096
	2048
	409.6


Figure 1: Max thoughput for different MAC-e payload sizes/TTI
What can be seen form Table 1 is that in case the scheduling message is TF based, even when continuously only allowing the minimum EUDCH TF to be used by a UE, this would already allow the UE to sent UL data with a rate up to 160kbp (320bits)/ 320kbps (640bits).

Table 1 is based on a very optimistic assumption on the radio conditions/HARQ power usage: all HARQ transmissions succeed the first time. However, even when on average HARQ would need 2 or 3 retransmissions, still a considerable rate would be allowed.
Then the question becomes how to handle:

A) Low rate services on EUDCH? E.g. how do we handle a 32kbps streaming service, or a low cost (=low rate) WWW browsing session?
B) Situations in which the UE is UL power limited and does not have sufficient power available to transmit a full RLC-PDU in a TTI.
3. Mechanisms for handling low rates over EUDCH

We identified several mechanisms for handling low rate services over EUDCH:
1) Usage of smaller RLC-PDU sizes

· Instead of using a 320 or 640bit RLC PDU size, an RLC-PDU size of e.g. 64 bits could be used.
2) Scheduling

· Lower data rates can be realised by allowing the UE to only sent a 320/640 MAC-e PDU once in a while, not continuously. E.g. by allowing the UE to only sent a MAC-e PDU once every 5th TTI (320bits RLC-PDU size), a max data rate of 32kbps will be allowed.

3) Increased number of HARQ retransmissions

· Lower data rates can be realised by only allowing the UE to use an UL power level which will lead to a higher number of HARQ retransmissions even with a MAC-e PDU containing only 1 MAC-d PDU. E.g. when the average number of required HARQ retransmissions increases to 5, again with a 320bits RLC-PDU size, a max rate of around 32kbps will be allowed.
However, each of these mechanisms has its limitations/drawbacks:

1) Usage of smaller RLC-PDU sizes

· Should clearly not be the way to go: in general using the same RLC-PDU size on DCH and on EUDCH is preferable.

2) Scheduling

· Will potentially lead to frequent adjustments of the allowed UL rate in order to come to a stable low data rate. Alternatively it should be possible to indicate the “1 out of 5” with a single rate scheduling command.
· In case EUDCH UL transmissions are not time-aligned, frequent switching between different UE’s will be disadvantaguous.

· In any case this mechanism will not solve the issue B) listed in section 2) of this contribution.

3) Increased number of HARQ retransmissions

· Currently it is assumed that the TF selection for the first transmission will take the available power into account. With this mechanism, even the first transmission might not try to realise the configured power offset, resulting in complicated or inaccurate Node B scheduler operation.
· The “HARQ transmission” mechanism might lead to a number of HARQ transmissions really different from the most suitable setting, thereby unnecessarily increasing Uu resource usage. 
· It also means that the configured maximum number of HARQ retransmissions will have to take this case into account, which might lead to many retransmissions even in non-power limited cases.

4. Conclusion

In this contribution we identified several mechanisms for supporting low rate services over EUDCH. However each of these mechanisms seems to have some problems/limitations. 
Therefore we would like to ask RAN1/2 to discuss whether there is a need for enabling EUDCH transmissions containing less information than a complete RLC-PDU.
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