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1 Introduction

At RAN2#60, the following decisions were made concerning the Improved L2 for UL work item:
· Define a minimum RLC PDU size (if buffer allows) and a maximum RLC PDU size for segmentation and concatenation. 

· Choice of the RLC PDU size based on the above may be radio aware but not specified (e.g. based on E-TFC selection, or other mechanism)

· Mac segmentation for transmissions and retransmissions.

· FFS how to ensure that the available grants are used.

· FFS on specific behaviour if no MAC segmentation is used for the first transmission

This contribution analyzes the implications of some of these decisions and proposes a way forward.
2 Consequences of not specifying exact UE behaviour
One outcome of the last meeting is that the way the UE selects the RLC PDU size is left unspecified, except that it should be within a minimum and a maximum. The benefit of this approach is that it leaves flexibility to the UE designer on if and how to adapt the RLC PDU size to the radio conditions.
On the other hand, leaving flexibility to the UE means that the network has no knowledge of how exactly the UE will behave after being configured with the minimum and maximum RLC PDU size. This is potentially a problem because the appropriate minimum and maximum values to use depend to a large extent on the way the UE selects the RLC PDU size. For instance, the following UE behaviours could be encountered:
a) The UE uses a fixed RLC PDU size and always picks the configured maximum size (if buffer allows).
For such UE the value of the maximum size should be set quite low (significantly smaller than 1000 bits) to avoid high number of RLC PDU retransmissions due to HARQ failures with multiple MAC segments.
b) The UE uses a fixed RLC PDU size and always picks the configured minimum size (if buffer allows).

For such UE the value of the minimum size should be set to a moderately high value (significantly higher than 300 bits) to avoid excessive L2 overhead, and high processing load when the TB size is large and possible RLC stalling for high data rates.
c) The UE adapts the RLC PDU size to the radio conditions (slowly or after every E-TFC selection)
For such UE the value of the maximum size should be set to a high value (e.g. 4000 bits) to take maximum advantage of the potential overhead reduction when the TB size is large, while the minimum value could be set to a low value (e.g. 300 bits).
In the absence of any information on how the UE behaves, the network has to configure the parameters in such a way that the worst-case scenarios are avoided. This means that the maximum RLC PDU size will be set to a low value (to avoid RLC PDU retransmissions at low data rate for UE in (a)) and the minimum RLC PDU size will be set to a high value (to avoid too many RLC PDUs per TB at high data rate for UE in (b)). It is even possible that both parameters must be set to the same value (e.g. 600 bits), effectively forcing all UEs to use a fixed RLC PDU size regardless of their capabilities. Thus any effort and benefit of designing an algorithm capable of adapting the RLC PDU size to radio conditions would be wasted.
3 Possible solutions

We can envision different possibilities to avoid the problem explained in the above.
3.1 Autonomous network detection

A first possibility is that the network starts by configuring the UE with min/max parameters chosen in a conservative manner, and then observes the RLC PDU size selected by the UE during a period of time to detect if the UE is capable of adapting the size to radio conditions. The network may then reconfigure the UE with a larger value of the maximum RLC PDU size if it detects that the UE has this capability.
This alternative does not seem satisfactory for several reasons. First, it involves at least one reconfiguration of the UE over RRC. Second, it is not obvious that the network can reliably infer the exact behaviour of the UE based on a limited number of observations of the RLC PDU size. Given this, it can reasonably be doubted that networks would ever implement any type of detection algorithm, and we are back to the situation described in the previous section.

3.2 Specifying parameter for radio-unaware UEs
The problems described in section 2 could be alleviated if the behaviour of radio-unaware UEs (i.e. which do not adapt the RLC PDU size to the TB size) is better specified. For instance, the fixed RLC PDU size to use (if buffer allows) could be specified to be always the configured minimum, always the configured maximum, or always another value in between that is signalled along with the minimum and maximum. Thus, the network could allow a somewhat wider range of RLC PDU sizes knowing at least the behaviour of UEs that do not perform any adaptation of the RLC PDU size.
While this alternative seems better than the previous one, the network still does not know what to expect from UEs that perform some adaptation of the RLC PDU size to the TB size. If the UE is given full flexibility on the mechanism of selecting the RLC PDU size, some of these UEs may have an undesirable behaviour and turn out to select RLC PDU sizes too high. This might cause performance issues to arise due to HARQ failures and the operators will still have to considerably restrict the range of possible values of the RLC PDU size.
3.3 Specifying behaviour of radio-aware UEs
The range of possible RLC PDU sizes can be most safely maximized if the behaviour of UEs that adapt the RLC PDU size to the TB size is specified. Because the network knows exactly what to expect, such UEs could be allowed to select the RLC PDU size within a wider range than other UEs. We can envision at least two different ways of realizing this:
a) A new capability is defined for UEs that adapt the RLC PDU size to the TB size. The network determines the minimum and maximum values of the RLC PDU size based on the presence or absence of this capability. For instance, the network could use a range between 300 and 4000 for the UEs that have the capability, and use a range between 300 and 900 for the UEs that do not have the capability. This option is the most straightforward.
b) Two sets of minimum/maximum RLC PDU size parameters are signalled to the UE. Which set of parameters the UE utilizes depends on whether it complies with the behaviour specified for a UE that adapts its RLC PDU size to the TB size.

In both cases the radio-aware behaviour has to be specified. The exact wording of the specification could be FFS (depending on e.g. whether the size selection takes place slowly or after every E-TFC selection).

This alternative appears to be the most attractive as it maintains flexibility in the UE design without adding any undue complexity to the specifications.
4 Conclusion
Our proposal is as follows.
Proposal:  Agree on specifying optional behaviour for UEs that adapt the RLC PDU size to the TB size (radio-aware) to avoid any increase of network complexity or reduction of the range of RLC PDU sizes.
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