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1
Introduction
In RAN2#75 it was agreed that further discussions is needed with respects to the assumptions on RLC Round Trip Time (RTT) and related Timer Status Prohibit (TSP) to conclude on the Sequence Number (SN) space of the RLC AMD PDU required for 8C-HSDPA peak data rate.
Based on the E-mail discussion [1] RAN2 working group couldn’t come to agreement to accept on SN extension to reach the peak throughput for 8C-HSDPA because increasing the SN space will introduce additional and undesirable complexity in the UE and has an effect on AMD PDU format.
In this paper it is analysed how to achieve the peak data rate of 336 Mbps for 8C-HSDPA without increasing the SN space of the RLC AMD PDU but decrease the TSP to a value less or significantly lower than the RLC RTT without creating unnecessary UL interference.
2
Discussion
According to RLC specification [2], the current RLC SN space of RLC AMD PDU is set to12 bits and the maximum size of the data field of the RLC PDU is 1503 octets. Given these limitations, the RLC layer cannot support bit rates of up to 336 Mbps for 8C-HSDPA and the throughput will be limited by the RLC layer due to so-called RLC window stall. If the SN space and maximum RLC PDU size remains unchanged, then the uplink RLC status reports (i.e. sent from the UE to the RNC) need to be sent at a rate higher than the RLC RTT in order to support 336 Mbps.

On the other hand, if the TSP is set to a shorter value than the RLC RTT, this can lead to spurious retransmission on the downlink. While there are ways to avoid these unnecessary downlink retransmissions, this does however not address the fact that using a short TSP setting creates transmission of uplink status reports at a rate much higher than what is needed in all but the very high bit rate scenarios which in turn consumes UL bandwidth that could be used for user data instead.
While the UL overhead due to RLC status reports is small in relation to the TCP ACK overhead in a single user scenario, this becomes significant in a multi-user scenario where many users share the DL resources. In addition, in a multi-user scenario the total UL cell throughput is also reduced due to the non-orthogonal nature of the UL. Consequently, the amount of UL bandwidth consumed by UL RLC status reports will in a multi-user scenarios not be negligible and it would therefore be beneficial if the UE used two different TSP settings, for example, one longer than the RLC RTT to be used in low to moderately high bit rates and one shorter than the RLC RTT to be used in high bit rate scenarios. This would ensure both that the peak throughput could be fulfilled in a single user scenario while still ensuring that no unnecessary RLC status reporting is done under normal multi-user conditions. This would also mean that neither an extension of the RLC SN space or a larger data field RLC PDU size than 1503 would need to be introduced in order to support rates up 336 Mbps on RLC level. Moreover, using only one TSP and performing a reconfiguration via RRC signalling to switch between a longer and shorter TSP is not fast enough to adapt to changing channel conditions and may lead to frequent reconfigurations.
The varying  RLC status reporting can be achieved by introducing new parameters in 10.3.4.1 in [3], one new parameter to determine the TSP threshold value, for example TSP_Change_Threshold, and one new parameters for example Timer_Status_Prohibit_high,  the NW would then in the IE “Downlink RLC STATUS info” signal these two parameters to the UE which would store these values and based on a calculated throughput estimate compare this to the value of TSP_Change_Threshold and based on this comparison determine at which rate to send RLC status reports. Thus, if the throughput estimate is lower than the TSP_Change_Threshold then the UE shall send RLC status reports with frequency of the already exciting Timer_Status_Prohibit and if it is higher with Timer_Status_Prohibit_high.

The throughput estimate performed in the UE could be based on the Transport Block Size received by the UE or a more precise estimate based on a calculated value of the RLC throughput.
Proposal: Introduce signaling to configure the UE with one more TSP which would be used at higher bit rates. The TSP value and bit rate threshold are signaled by the network.
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Conclusion
This paper discusses the problem of achieving the peak data rate of 336 Mbps for 8C-HSDPA without increasing the SN space of the RLC AMD PDU. RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Introduce signaling to configure the UE with one more TSP which would be used at higher bit rates. The TSP value and bit rate threshold are signaled by the network.
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