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1 Introduction
In LTE system, RLC layer is responsible for in-order-delivery for upper layer and manages RLC Tx/Rx window. In Rel-10, for introducing CA, no enhancement has been introduced, because RLC layer does not consider how many serving cells are configured for the UE. In this document, we present possible enhancements that can be considered in Rel-11 for future higher data rate.
2 Discussion
2.1 RLC status reporting
In current RLC mechanism [1], RLC Tx side manages Tx window and could perform new RLC transmission unless Tx window stalling (i.e. VT(S) = VT(MS)) occurs or transmission buffer is empty. By receiving status reporting, Tx side updates Tx window and performs ARQ operation for RLC PDU (segment) associated to the SNs which has negative acknowledgement, if any. So, in principle, it could be said that to achieve continuous transmission (i.e., high data rate), RLC status reports should be received by Tx side as frequently as possible. On the other hand, too much feedbacks would cause increasing overhead, which would introduce less resource efficiency. Therefore, considering that trade-off, the frequency of RLC status reporting should be adjusted by some parameters such as polling periodicity and prohibit timers.
2.2 Potential issue of RLC status reporting
In current RLC mechanism, the frequency of RLC status reporting is determined by the relation of polling periodicity and prohibit timer (or reordering timer). However, in the real NW deployment, the proper frequency of status reporting to avoid Tx window stalling is case by case. For example, Tx side might not receive enough status reports when either status report or RLC PDU with Polling bit =1 has been lost in air as shown in Figure1. So, the prohibit timer and polling periodicity should be short enough so that all the cases are covered. 
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Fig.1 Current RLC status reporting
Those cases could happen, because Rx side does not ensure that the status report will reach to Tx side and there is no autonomous status reporting. Note that this issue exists from Rel-8, but should be more severe in higher UE category (such as cat.6/7). Tx window stalling could cause the TCP slow start in the worst case. In that case, the higher the data rate was, the more time needed to regain the high throughput, which will introduce bad user experience. Therefore, Rx side should feedback as many RLC status reports as possible. One simple solution is the conservative parameter tuning, i.e. very short polling periodicity and prohibit timer, but such conservative parameter will introduce too much overhead. Therefore, it is beneficial to discuss about some enhancements.
2.3 Possible enhancements
In this section, we consider the possible enhancement of RLC status report to tackle the potential issue.
· Alternative1. Rx side ensures that Tx side receives status report
· Alternetive2. Rx side transmits additional status report for padding
2.3.1 Alt 1. Rx side ensures that Tx side receives status report
In this alternative, Rx side ensures that Tx side receives the status report. Specifically, once Rx side transmits RLC status report, it monitors MAC ACK/NACK for the MAC PDU including status report. Then, if no ACK can be confirmed for the MAC PDU, Rx side will re-try the RLC status reporting in spite of prohibit timer running as illustrated in Fig.2. However, NW may not transmit ACK for the last HARQ transmission (because such ACK will contribute to nothing), and if UE re-tries RLC status reporting to such NW, some NACK_SN will be feedbacked so that too many RLC ARQs will be triggered.
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Figure 2 – Alternative 1 Rx side ensures that Tx side receives status reporting
2.3.2 Alt 2. Rx side transmits additional status report for padding
In this alternative, UE will perform autonomous status reporting when possible. Specifically, if UE has been given UL grant which has enough size to accommodate all the UL data UE has, and RLC status report (i.e. at least 3byte), then UE will transmit status report instead of padding, even when RLC status report has not been triggered. This is illustrated in Fig.3. The benefit of this alternative is that the resource efficiency will not be degraded, because the resource to be used would have been filled with padding. One question is whether the UL grant would have enough room to transmit status report. We think that there should be some opportunity to accommodate status report when DL transmission is ongoing. This is because, assuming TCP protocol, NW would assign UL grant continuously which size will be larger than expected to send TCP ACKs (and MAC CEs to be included). Some of them should have some room for status report (i.e., TBS does not always fit to UL data size). Here, Rx should be able to transmit the status report of only one ACK_SN in spite of prohibit timer running. This will avoid unnecessary ARQ triggering in Tx side. Such autonomous status reporting should serve real-time feedback to Tx side so that the Tx window stalling probability can be kept quite small.
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Figure 3 – Alternetive2. Rx side transmits additional status report when possible
Comparing alt. 1 and alt. 2, alt. 2 is slightly preferred, because alt2 does not needed to consider NW implementation (i.e. HARQ feedback mechanism).
Proposal: Padding triggered RLC status reporting should be introduced in Rel-11

3 Conclusion
In this document, the potential issue of the current RLC mechanism and some enhancements was discussed. Although a good parameter tuning (polling periodicity and prohibit timer) might reduce Tx window stalling probability, it would be beneficial to support autonomous status reporting considering the higher data rate in later release. 
The following is proposed and some CRs are provided [2]
Proposal: Padding triggered RLC status reporting should be introduced in Rel-11
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