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1. Introduction

Currently, the parameter DRX Start Offset (drx-StartOffset) is always present in the MAC-MainConfiguration IE [2]

 REF _Ref205974778 \r \h 
[3], i.e. it is always included when the network needs to reconfigure any other DRX parameter for a given UE.

This paper discusses the signaling overhead of this parameter, and proposes alternatives by which it could be reduced.
2. DRX Start Offset
When the UE is in RRC Connected and when it has a valid DRX configuration, the UE starts the DRX On-Duration Timer and monitors the PDCCH at the beginning of each DRX cycle. The beginning of the cycle is based on the system frame number (SFN), specified as an integer offset. 
Specifically, from TS 36.321, when a DRX cycle is configured, the UE shall for each subframe:

· start the On Duration Timer when  [(SFN * 10) + subframe number + DRX Start Offset] modulo (current DRX Cycle) =0;
The DRX Start Offset is configured by the eNB so that the system can efficiently spread UEs in time for scheduling. The SFN length is 10 bits, i.e. it wraps around every 10.24 seconds. The number of bits needed to signal the DRX Start Offset depends on the range of the DRX Cycle because of the modulo operation as expressed above and can thus vary depending on what value if configured. This means that for a granularity of the DRX Start Offset at the subframe level considering a maximum value of the Long DRX Cycle of 2560 subframes, up to 12 bits need to be signaled. Alternatively, some form of coding to reduce the number of bits signaled and to make it possible to always have a fixed number of bits could also be considered.
Possible alternatives:

1) RRC signals the entire value of the DRX Start Offset;

This requires either 12 bits, or the possibility to signal a variable number of bits depending on the value of the DRX Cycle if less than 12 bits are to be sent.

2) MAC derives at least partly the DRX Start Offset value based on another parameter, unique for each UE.

Each UE in RRC Connected is given a unique C-RNTI. The size of the C-RNTI is 16 bits.
Depending on the size of the DRX Cycle in the received configuration, MAC could determine how many bits to take from the C-RNTI less the bits that would be (possibly) signaled by RRC in the DRX configuration.
Alternatively, all the bits could be taken from the C-RNTI.  Additionally, to decouple the assignment of the DRX Start Offset from the C-RNTI allocation function in the eNB, a hash function could be also be applied.

3. Conclusion
It is proposed that RAN2 discusses whether or not the signaling overhead of the DRX Start Offset should be minimized, as it is always sent for each DRX reconfiguration. If so, it is proposed to discuss alternatives above.
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