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1 Introduction

The specification of the RLC PDU size for the L2 improvement for UL feature has been discussed during RAN2#60, RAN2#60bis and RAN2#61. The agreed way forward from RAN2#61 is to specify mandatory behaviour that allows non-instantaneous RLC PDU creation after E-TFC selection.

This contribution examines different alternatives to achieve this goal, taking into account the following aspects:
· Ease of testing

· Implementation flexibility
· Performance
2 Specification options
Two main approaches have already been identified in RAN2#61 as a possible starting point.
The first approach consists of specifying a maximum number of segments per RLC PDU, along with a maximum number of RLC PDUs per MAC-i PDU.

The second approach consists of allowing the UE to build an RLC PDU based on an earlier selected E-TFC.

In the following we examine the implications of each approach.

2.1 Specifying bounds on segmentation and multiplexing
For reasons that have been discussed extensively during the past meetings, it is strongly undesirable that the UE multiplexes too many RLC PDUs per MAC-i PDU, or segments an RLC PDU into an excessive number of segments. Thus it would appear to be straightforward to simply specify maximum values for the number of segments and the number of RLC PDUs per MAC-i PDU. This has the benefit of leaving total flexibility to the implementation.
Some complications emerge with this approach, however. Unless the UE is creating RLC PDUs at the same time as E-TFC selection (perfectly radio-aware), it is impossible to design the UE in such a way that it can be guaranteed with 100% certainty that the maximum number of segments or maximum number of PDUs constraints are never violated under real-life conditions. This is because the grant and/or power headroom may occasionally change significantly between two successive E-TFC selections. 
Thus if a maximum number of segments and maximum number of RLC PDUs are specified, additional specification is needed to handle these special cases (change of grant, power headroom, etc.). For instance, if the UE is not allowed to segment an RLC PDU in more than 4 parts and finds itself in a situation where 3 segments have already created and the remaining part of the PDU cannot fit into the current E-TFC, some behaviour would need to be specified (e.g. the UE flushes the MAC segmentation buffer and discard the RLC PDU or SDU, or waits for the E-TFC to increase). The resulting performance with such defined behaviour is questionable.
Another way around this issue could be to specify the requirement in probabilistic terms, such as stating that the specified constraints have to be met 99% of the time. However, the requirement would then only be meaningful under specified scenarios of varying grant or radio conditions. This would complicate the task of the UE designer as it would not be clear from the outset if a given RLC PDU creation strategy would meet the requirement. It would also complicate the design of the test case.
2.2 Specifying RLC PDU creation in advance of E-TFC selection
Another approach is to specify that the UE must create RLC PDUs of a size based on an earlier selected E-TFC. Given that most of the time the variations in grant and/or power headroom are small (or zero) from one MAC-i PDU to the next, such an approach would effectively result in RLC PDU sizes well matched to the sizes of MAC-i PDUs containing them almost all the time. This is provided that the delay between RLC PDU creation and its inclusion into a MAC-i PDU is not excessive.
With this approach, there is no need to specify anything in case a special situation occurs where the grant or power headroom changes significantly, since the requirement is not expressed in terms of a maximum number of segments or maximum number of PDUs.
One aspect to consider, with this method of specification,  is the potential need to limit the number of PDUs that are created in advance. It is obvious, for instance, that fully segmenting an SDU of 1500 bytes into PDUs of 800 bits at a specific time would be excessive as it would create an issue if the E-TFC decreases thereafter. On the other hand, the allowed number of PDUs created in advance should be large enough to allow the UE to timely fill up a MAC-i PDU in case the E-TFC suddenly increases.

Considering this, the text of the specification could be included in section 4.2.1.2.1 of 25.322 and use a wording similar to the following:

“The MAC entity indicates the size of new AMD PDUs to create. At the time this indication is provided, a number of new AMD PDUs of the indicated size may be determined as long as the total amount of data in untransmitted AMD PDUs does not exceed [N] times the indicated size.”

If the limit N is chosen appropriately, this specification ensures good minimum performance while leaving sufficient implementation flexibility. A value of N no larger than 5 to 10 would seem to be suitable, but the exact number could be left for further study. It should be noted that a perfectly radio-aware behaviour is always possible regardless of the value of N.
The requirement would also be very easy to test. The test procedure could for instance consist of starting by providing a certain grant to the UE, and then increasing or decreasing the grant. The size of received RLC PDUs from a UE meeting the requirement would reflect the change of grant within a known maximum delay.
3 Conclusion
Based on the considerations above it appears that the approach of specifying RLC PDU creation in advance of E-TFC selection is preferable. Thus our proposal is as follows:

Proposal:  Specify RLC PDU creation in advance of E-TFC selection with a limit on the quantity of data in untransmitted RLC PDUs.
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