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1
Introduction
At RAN2#60, “Improved L2” was introduced which allows flexible RLC PDU sizes as well as MAC segmentation of them. It was also agreed to have a minimum and a maximum RLC PDU size. However the method of selecting the PDU size was not decided. This can be done with or without using the current channel and grant conditions. A single RLC PDU can be generated when the channel and grant are taken into account. This provides significant advantages by reducing header overhead and packet error rate. In this contribution, we propose that the network (NW) should be aware of how the UE performs the RLC PDU selection and it should configure the UEs accordingly. 
2
Discussion
The goal of the UL L2 improvements were (copied from revised WI agreed in R2-074467):

· Introduce support for flexible RLC PDU sizes

· Introduce a mechanism to efficiently support RLC retransmissions after change in radio conditions

· Allow smooth transitions between old and new protocol formats

· Support seamless transitions between CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH
The above goals were intended to allow for more dynamic interaction between RLC and MAC, to allow to reach the higher data rates by using an increased RLC PDU size and to allow improving the cell edge performance by introducing MAC segmentation. 

There are mainly two different ways of RLC PDU selection: radio-unaware and radio-aware. The first one generates RLC PDUs of a fixed size (if the buffer allows) which may be segmented at the MAC layer while the second one adjusts the PDU sizes according to the channel conditions and the current serving grant so that MAC segmentation does not occur during the first RLC transmission.
It was shown in our previous contribution [1] that the radio-unaware method reduces the system achievable throughput as well as increases the residual error. In this scheme, if the transport block (TB) size that the UE can support is larger than Maximum RLC PDU Size (MRPS), extra overhead is incurred since multiple RLC and MAC-i/is headers need to be transmitted. The header overhead in the radio-aware scheme is constant in bytes since there is only one RLC PDU. The header overhead comparison of both schemes is shown in Figure 1. Another problem occurs when the TB size is smaller than the MRPS: In this case, an RLC PDU is segmented into several MAC PDUs and the residual HARQ error increases almost linearly with the number of segments as shown in Figure 2. This further degrades the performance of UEs at the cell edge or with bad channel conditions which have small TB sizes.
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Figure 1. Header overhead comparison
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Figure 2.  HARQ residual error comparison
In the radio-unaware scheme, MRPS should be chosen large enough to reduce the header overhead but small enough to avoid excessive MAC segmentation. In the radio-aware scheme, both problems do not occur since the UE chooses the appropriate PDU size according to the TB size. Thus MRPS can be chosen very large (6000-12000 bits) and the network does not need to adjust it for optimum performance. 
In the radio-aware scheme, MAC segmentation can occur only if the radio conditions change during RLC retransmission for the worse but this was exactly the goal of having a “mechanism to efficiently support RLC retransmissions after change in radio conditions” as specified in the WI.
We can summarize the comparison of radio-aware and unaware as follows:
· Radio Unaware

· Pros

· Similar to today’s RLC (UE generates fixed size PDUs)

· Cons

· Does not gain in overhead at high throughputs

· Increased error rate at low throughputs

· Error rate will vary depending on instantaneous radio conditions

· Requires RRC reconfiguration each time average radio conditions change
· Radio Aware

· Pros

· Reduced overhead at high throughputs

· Fixed error rate across all range of throughputs

· Simple NW operation: no reconfiguration of RLC PDU sizes
· Reduced number of RLC PDUs to handle both at the UE and NW side
· Cons

· Time to build RLC PDUs is shorter in UE
If both the radio aware and unaware RLC operate simultaneously in the field and the network can not distinguish between them, it will have to assume the most conservative behavior and choose a fixed RLC PDU size and/or a very small MRPS. This will impair the advantages of radio-awareness outlined above and UE vendors will have much less incentive to implement UL L2 improvements. Therefore it is necessary that the network should know how the RLC PDU selection is performed at the UE and configure the UEs accordingly to maximize the benefit of improved L2.
3 
Conclusions

Radio aware behavior provides significant benefits for the system as a whole in terms of reduced overhead, reduced UE and NW complexity (less RLC PDUs to build/receive per TTI) and simple NW operation of L2 link (no reconfiguration of RLC PDU size needed). In contrast, the radio unaware behavior is very similar to existing fixed sized RLC with the only additional benefit of having MAC segmentation for very small TB sizes. 

Based on the above discussions, we propose that 
· The RAN2 work moves forward to fulfill the goals described in the revised WI , keeping in mind the original framework that was assumed, in particular:
· UE immediately adapts the RLC PDU size to the transport block size.

· Also work towards a mechanism for allowing Radio-unaware behavior to be supported in a way that is distinguishable by the network. 
4
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