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Introduction

In the current specification, the prioritisation of logical channels in the UE is unclear. This may lead to an unpredictable behaviour of UEs from different vendors, which makes it difficult for operators to make radio network planning. We propose to clarify this in a simple way for release 1999. However, more advanced prioritisation schemes are possible for future releases.

Prioritisation of Logical Channels 

The priority for different logical channels is signalled via RRC to the UE. The IE “MAC logical channel priority” is present in the table “RB mapping info” and provides a priority value between 1 and 8 for each logical channel (Priority 1 is the highest and 8 the lowest). In the current RRC specification [1], the description of the UE behaviour is unclear.  

The prioritisation is of special interest when the UE does not have sufficient transmitter power to transmit with the maximum data rate indicated in the TFCS. In this case, the UE will restrict the TFC selection by blocking the TFC with highest total bit rate [4]. This may lead to a situation where simultaneous transmission of several logical channels is not possible.

Consider e.g. the case where a UE has two logical channels with different priority:

Logical channel number
1
2

Priority
1
3

“Service”
RRC signalling
Speech

Assume that the UE has data to transmit on both logical channels, but the available TFCs does not allow simultaneous transmission for both logical channels. The text in [1] can now be interpreted in (at least) two ways:

1. The UE shall transmit more data for logical channel 1, but can occasionally transmit data on logical channel 2. For example can data on logical channel 1 be transmitted in 51% of the TTIs. This fulfils the current requirement but results in that speech will occasionally be transmitted instead of higher priority RRC signalling.

2. The UE shall select TFC according to a strict absolute priority, i.e. if there is data available on logical channel 1 it shall be transmitted. Only if there is no data available for logical channel 1 (or if there are TFCs available that allows simultaneous transmission), data can be transmitted on logical channel 2. 

It is not desirable that different UEs behaves different with regard to logical channel prioritisation. One reason is that the prioritisation handling will affect the coverage for a given service. If an operator shall be able to plan the radio network efficiently, he must know under which conditions high priority data can be received. Thus, this issue must be clarified in the specification.

The prioritisation algorithm can be designed in several ways with varying performance. However, for release 1999 we propose to define the prioritisation in a simple way i.e. UEs shall apply absolute priority.

In addition, the question arises what a UE shall do if it can not transmit the data intended to be transmitted in a given TTI. In RLC UM and AM, the UE can buffer the data for later transmission. With the defined discard mechanism it is possible to discard the data when it can not be transmitted within a predefined time (the discard timer value is signalled to the UE via RRC). In the Tr mode, no such discard mechanism is currently defined. However, buffering would be desired also in Tr mode as delay-insensitive streaming services could be using transparent mode to avoid the overhead caused by UM. 

Thus, we propose to extend the discard without explicit signalling to both UM and Tr mode.

The alternative would be to always discard data immediately in Tr mode if it can not be transmitted in a TTI (due to e.g. presence of high priority data). This alternative is however deemed too inflexible.

Proposal

The proposed changes are described in separate CRs, [5], [6],[7] 
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