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1. Introduction

HARQ assisted ARQ mechanisms have been discussed in various contributions, e.g. [2-10]. One of the open issues listed in [1] is whether to support NACK2, i.e. notification of NACK-to-ACK error from the receiving MAC entity to the transmitting MAC/RLC entity. This contribution discusses the issues related to NACK2.
2. Discussion
Several contributions discussed NACK2, and showed how NACK2 detection and reporting could work in both synchronous and asynchronous HARQ operations, e.g. [4]. 
In evaluating NACK2, we believe the following criteria need to be carefully considered:
· Performance gains
· Any drawbacks
· Potential Layer 2 (RLC) simplifications, and reduction of overall L2 complexity

Regarding performance, NACK2 in principle offers the potential to improve performance due to faster detection and reporting of NACK-to-ACK errors as compared to relying on ARQ-level missing SN detection mechanism. TCP simulations in [3] showed that the performance gains due to NACK2 were small in the areas of RLC recovery delay and FTP download response time. However, there is another source of performance gain that was not considered in [3], which is the potential reduction in status reporting overhead if NACK2 is adopted. This is because NACK2 enables Tx window advancing based on Local ACK or timer mechanism, which can eliminate the overhead of status reports used for Tx window advancing purposes.
In summary, although the NACK2 performance gains may not be compelling, performance gains and overhead reductions are generally preferred as long as the added level of functionality is acceptable.
Regarding potential drawbacks, one concern highlighted in [8] is the unnecessary NACK2 error reports that may arise when the HARQ process carries unacknowledged mode (UM) data, or when the HARQ Tx has knowingly ceased HARQ PDU retransmission (e.g. due to pre-emption, or due to reaching the max retransmissions limit). We believe that such issues should be viewed as minor, since:
· The likelihood of NACK-to-ACK error is very small to begin with; hence, the amount of NACK2 reports generated will be very small.
· If need to be, this issue can be completely eliminated using the ‘cause value’ method in [9]
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[10] which was prescribed to prevent the unnecessary sending of error reports if the HARQ Tx has knowingly terminated a HARQ PDU retransmission; the ‘cause value’ bit can also be used to suppress error reporting if the terminated HARQ PDU had only UM data.

In summary, we believe that the above issue should not be source for major concern.
Regarding the potential for L2 simplifications, in particular for the RLC as described in [2], we believe that this is the most compelling argument for NACK2 and should be the driving force behind deciding on whether to support it or not. While NACK2 will add some complexity to HARQ operations, we believe that the overall L2 complexity (e.g. RLC + MAC/HARQ) is the one that is more important to consider. 
As shown in [2], although NACK2 introduces 1 more function and 1 more timer, NACK2 can simplify the RLC by removing 5 functions (Window based polling, Timer based polling, Polling based on the number of PDUs, Periodic status reporting, and Poll prohibit function), and 4 timers (Timer_Poll_Prohibit, Timer_Poll_Periodic, Timer_Status_Prohibit, and Timer_Status_Periodic). Such overall L2 complexity reduction is certainly worth considering and in our view justifies supporting NACK2.
3. Conclusion 
Although NACK2 performance gains may not be compelling, we see no significant issues or drawbacks in supporting NACK2. Therefore, we believe that the primary factor for deciding on NACK2 should be an examination of overall Layer 2 complexity, and the simplifications that can be attained if NACK2 is supported. Based on the analysis provided in [2], our view is that both the RLC and the overall L2 complexity reductions due to NACK2 are significant, and as such, justify supporting it.
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