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1 Introduction

This contribution discusses the downlink soft buffer management during the DRX operation. It’s proposed that when going to DRX mode, UE is allowed to clear the content of the soft buffers corresponding to the HARQ processes.   

2 Discussion

2.1 DL HARQ soft buffer content handling during DRX
According to [1] the content of the DL HARQ buffer, i.e. soft buffer corresponding to a downlink HARQ process, is solely controlled by the NDI flag received within a downlink assignment. In case the NDI has been toggled compared to the value of the previous received transmission (initial transmission) the current content of the soft buffer is replaced with the received data. For an untoggled NDI, UE combines the received data with the data currently in the soft buffer. 
When DRX is configured and UE goes to sleep mode, i.e. after expiration of active time according to the defined conditions in section 5.7 of [1],  the UE keeps according to current specifications the content of its HARQ soft buffers. Similiarily the NDI value received with the first downlink transmission during next on duration period determines whether the DL transmission is an initial transmission or retransmission, i.e. whether combining of received data with the stored soft buffer content shall be applied or not. 
However in our understanding the first received transmission on a HARQ process within active time is always an initial transmission. Therefore when going to DRX mode, UE can clear the content of all its soft buffers. This behaviour would be also inline with the definition of the DRX retransmission timer. Since the DRX retransmission timer denotes the maximum time the UE is expecting/monitoring for a retransmission of a TB, there will be no further pending downlink retransmissions when UE enters DRX mode, i.e. DRX retransmission timer is not running in DRX mode. 
Also it should be noted that from UE battery saving point of view it would be beneficial to clear the content of the HARQ soft buffers when going to sleep mode. Especially for a long DRX cycle in which UE might loose uplink synchronization, keeping the DL HARQ soft content would require that the memory is always on, therby increasing the battery consumption. 
The mobile phone's signal processing part is usually implemented by CMOS transistors. The CMOS power consumption consists of a dynamic power part and static power part. The dynamic power portion denotes the power consumption when the transistor states changes. Static power is current that leaks through transistors even when they are turned off. Traditionaly the dynamic power is the major part of the power consumption. On the other hand, a reduction of the transistor size increases the portion consumed by the static power [2] [3]. One of the most effective methods to reduce the static power is to shut off the inactive part of the system. The static power consumption by the memory is dominant when a system LSI has a large on-chip SRAM because the static power consumption depends on the number of transistors. The DL HARQ buffer is one of the biggest part of the memory usage in the modem design. Therefore, to allow shutting off the DL HARQ buffer helps a lot to reduce the static power. In light of this we propose that upon going to DRX mode after expiration of active time, the UE is allowed to not keep the content of all its DL HARQ soft buffers, i.e. flush the DL HARQ soft buffers. 
Proposal 1: When going to DRX, a UE is allowed not to keep the content of the soft buffers corresponding to the downlink HARQ processes.
2.2 The condition to allow not to keep the HARQ buffer contents

If RAN2 is going to specify the exact condition when UE is allowed to not keep the DL HARQ soft buffer contents, the condition could be like the following:
HARQ RTT timer of all HARQ processes are not running and UE is not in the active time
On the other hand, it may be sufficient not to exactly define the condition when UE does not keep the DL HARQ soft buffer content depending on the handling of the NDI value for the first received DL transmission on a HARQ process during active time, which is discussed in the next section.
Proposal 2: RAN2 is asked to discuss the condition when UE is allowed to not keep the DL HARQ soft buffer content in DRX mode.
2.3 The handling of NDI for the first received DL transmission on a HARQ process within active time
For the handling of the NDI value for the first received DL transmission on a HARQ process within active time after the DRX where UE does not keep the contents of the soft buffers, we see two alternatives.
Alternative 1:

NDI handling is unchanged from the current specification. If UE does not keep the contents of the DL HARQ soft buffers, UE just does not combine the contents of the soft buffer as a UE implementation. The network is required to keep the NDI value during the DRX period.
Alternative 2:

UE always considers the first received DL transmission on a HARQ process within active time as an initial transmission. The network is not required to keep the NDI value during the DRX period.
Alternative 2 simplifies the scheduler implementation by not requiring the scheduler to keep the NDI value within DRX period. On the other hand alternative 1 has the advantage that no exact condition needs to be defined when UE is allowed to not keep the DL HARQ soft buffer content in DRX. Furthermore alternative 1 also has an additional merit when the understanding of the Active time is different between UE and eNB, for example caused by a PDCCH misdetection.
Proposal 3: RAN2 is asked to discuss the handling of NDI for the first received DL transmission on a HARQ process within active time.
3 Conclusion 

It’s proposed to agree on the following:

Proposal 1: When going to DRX, a UE is allowed not to keep the content of the soft buffers corresponding to the downlink HARQ processes. 
Proposal 2: RAN2 is asked to discuss the condition when UE is allowed to not keep the DL HARQ soft buffer content in DRX mode.
Proposal 3: RAN2 is asked to discuss the handling of the NDI for the first received DL transmission on a HARQ process within active time.
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