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1
Introduction
MAC-i/is was introduced in Release 8 as part of “Improved UL L2” to support flexible RLC PDU sizes and MAC segmentation on the uplink. The flexible RLC PDU size option enabled higher data throughputs at reduced MAC header overhead. In addition, the selection of the RLC PDU size was based on the current channel and grants thereby decreasing RLC retransmissions and further minimizing MAC header overhead. The selection can be done in two ways according to whether the RLC PDUs are generated to be transmitted in time with the E-TFC selection or to be transmitted in a later TTI.

The above mentioned RLC PDU selection mechanism needs to be described for DC-HSUPA since the current single carrier procedure does not completely apply to DC-HSUPA. In this document, we argue that the generation of RLC PDUs to be transmitted later causes problems and therefore should not be allowed in DC-HSUPA. 
It should be expected that DC-HSUPA UEs will be transmitting at high data rates since the benefit of using dual carriers would be overcome by the extra overhead channels otherwise. However using small fixed RLC PDU sizes would limit the achievable data throughput and/or impact the performance negatively at high data rates. Therefore we propose that only MAC-i/is, which can support flexible RLC PDU sizes, is used in DC-HSUPA.
2
Discussion
When “Flexible RLC PDU size” and MAC-i/is are configured, the uplink PDU size selection procedure is described in [1] as follows:
-
if the UE pre-generates RLC PDUs for transmission in a later TTI:

-
provided that the UE has sufficient amount of data available for transmission, the size of the data field of the RLC PDU shall be chosen so that each RLC PDU to be multiplexed to the MAC-i/is PDU matches the maximum amount of data allowed to be transmitted by the applicable current grant (scheduled or non-scheduled) for the current TTI.

-
RLC PDUs may only be pre-generated if the amount of data in outstanding pre-generated RLC PDUs for this logical channel is less than or equal to four times the maximum amount of data allowed to be transmitted by the applicable current grant (scheduled or non-scheduled) for the current TTI.

-
if the UE generates RLC PDUs for transmission in the current TTI:

-
the size of the data field of the RLC PDU shall be chosen so that the RLC PDU size matches the data requested for this logical channel by the current E-TFC selection.

In DC-HSUPA, if the UE can generate the RLC PDUs for transmission in the current TTI, then the same procedure above will apply except for the logical extension that there could be two E-TFC selections in parallel and two RLC PDUs will be generated in that case.
If the UE generates the RLC PDUs to be transmitted later, it matches the PDU size to what is allowed by the current grant in single carrier. This selection causes a problem in dual carriers since an RLC PDU generated could be transmitted on any of the carriers later. Depending on the degree of imbalance between carriers in terms of grants and channel variations, this could cause excessive MAC segmentation when PDU size is large or lower achievable throughput and MAC overhead when PDU size is small.
This mismatch between the RLC PDU size and carrier selection can be alleviated by varying the PDU size according to a combination of grants on both carriers such as the mean value of the grants. However the problem will still exist when the grants differ substantially between carriers due to either uplink loading or radio conditions and it is very difficult to formulate an optimum RLC PDU size selection across two carriers. Therefore we propose that RLC PDUs are not pre-generated for transmission in a later TTI but generated only for transmission in the current TTI in DC-HSUPA.
As mentioned above, “Improved UL L2” enables the transmission of high data rates more efficiently due to larger and adaptive RLC PDU sizes, reduced MAC overhead as well as lower UE and NW processing of PDUs. This makes these enhancements well suited for DC-HSUPA where UEs will be transmitting at high data rates. Thus MAC-e/es layer will limit the efficiency and benefits of DC-HSUPA and there is no compelling reason to keep this option in DC-HSUPA. Therefore we propose that only MAC-i/is is supported in DC-HSUPA. This is also consistent with downlink where DC-HSDPA is dependent on downlink L2 enhancements and MAC-ehs. 
3 
Conclusions

We propose the following:
Proposal 1: In DC-HSUPA, RLC PDUs are not pre-generated for transmission in a later TTI but generated only for transmission in the current TTI.

Proposal 2: Only MAC-i/is is supported in DC-HSUPA.
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