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1 Introduction

In previous RAN2#67 meeting, which RLC PDU generation method (i.e.fully radio aware, or partially radio aware) is used in MAC-i/is for DC-HSUPA is kept open.This paper discusses how to decide RLC PDU size and the amount of data pre-generated in the partially radio aware RLC PDU generation method for DC-HSUPA.

2 Discussion
In partially radio aware RLC PDU generation method, RLC PDUs can be pre-generated up to the four times of the amount of data by the applicable current grant (scheduled or non-scheduled) for the current TTI. Since dual carriers can be activated for uplink data transmission, how to decide the RLC PDU size and the amount of data pre-generated is ambiguous due to the existence of several grants.
If RLC PDUs are pre-generated insufficiently, padding might be generated in a MAC PDU, which leads to network resource wastage and lower data throughput. To provent this, the RLC PDUs should be pre-generated sufficiently, but excessive preparation is also wasteful for UE battery and memory. Therefore, in order to support dual-carrier system efficiently, a modified partially radio aware RLC PDU generation method is needed.
Assuming that dual carriers are activated for a UE, each grant per carrier might be different. Therefore, it should be discussed which grant(s) shall be considered in deciding RLC PDU size for pre-generation. The details of this proposed scheme are described as follows.

Alt 1. The largest grant size

Among the grants the UE chooses the largest grant to decide the size of the data field of the RLC PDU. MAC performs segmentation if the RLC PDU size is larger than data size requested by the E-TFC selection. RLC PDUs may only be pre-generated less than or equal to (4 * the number of carriers activated) times the maximum amount of data allowed to be transmitted by the largest grant among all the grants (scheduled or non-scheduled) for the current TTI.
Alt 2. The smallest grant size

Among the grants the UE chooses the smallest grant to decide the size of the data field of the RLC PDU. At the MAC layer the multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-is PDUs if the RLC PDU size is smaller than data size requested by the E-TFC selection. RLC PDUs may only be pre-generated less than or equal to (4 * the number of carriers activated) times the maximum amount of data allowed to be transmitted by the smallest grant among all the grants (scheduled or non-scheduled) for the current TTI.
Alt 3. The average grant size

UE chooses the average grant size calculated by all the grants to decide the size of the data field of the RLC PDU. MAC performs segmentation or concatenation if the RLC PDU size does not match the data size requested by the E-TFC selection. RLC PDUs may only be pre-generated less than or equal to (4 * the number of carriers activated) times the maximum amount of data allowed to be transmitted by the average grant (scheduled or non-scheduled) for the current TTI.
Alt 4. The primary carrier grant size

UE chooses the grant allocated on primary carrier to decide the size of the data field of the RLC PDU. RLC PDUs may only be pre-generated less than or equal to (4 * the number of carriers activated) times the maximum amount of data allowed to be transmitted by the grant allocated on primary carrier for the current TTI. Since the other carrier(s) can be deactivated dynamically, this scheme might be efficient.
We do not prefer Alt 3 since in case Alt 3 either the segmentation and/or concatenation are performed on every carriers where having a chance not to occur in Alt 1, 2, 4. Among them we propose that Alt 4 is more efficient since the other carrier(s) except primary carrier can be deactivated.

Though we believe the (4 * the number of carriers activated) times of pre-generation of the RLC PDU would be sufficient, if it is felt not sufficient, then we can increase the number of pre-generated RLC PDUs up to 6 or 8.
3 Conclusion
Since more carriers (4, 8 carriers) can be activated in future releases, fully radio aware RLC PDU generation might be unsuitable due to increasing L2 processing delay. Therefore, we propose partially radio aware RLC PDU generation and discuss some issues (i.e. RLC PDU size for pre-generation, the amount of data pre-generated).

Proposal 1 : Partially radio aware RLC PDU generation method should be considered for DC-HSUPA as a baseline.

Proposal 2 : Alt 4 would be good for partially radio aware RLC PDU generation method since the primary carrier is mandatorily used.
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