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1 Introduction

The value ranges for MAC parameters configured by RRC have been discussing currently. The value range for DRX Start Offset is still uncertain, and the related questions on this issue are shown below [1]: 

· Is the size of the parameter fixed or does it depend on, e.g., the Long DRX Cycle?

· Is the granularity 1 or larger than one?

· Are the parameter values absolute or relative to, e.g., the Long DRX Cycle?

This contribution discusses how to signal the DRX Start Offset and give some feasible proposals.

2 Discussion
DRX Start Offset is defined as following formula in MAC specification:

[(SFN * 10) + subframe number] modulo (current DRX Cycle) = DRX Start Offset
The value range for Long DRX Cycle is [10, 2560] ms, if the granularity of DRX Start Offset is 1, it will need 
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bits in RRC signalling to cover all possible values for DRX Start Offset. The overhead is considerable.

If the granularity of DRX Start Offset is 10ms, it needs 
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 bits in RRC signalling. And the RRC signalling overhead can be reduced much more with larger granularity. However, 10 ms granularity can’t ensure to distribute UEs evenly in time while the Long DRX Cycle is short. So it is proposed that the granularity and the values for DRX Start Offset are linked to Long DRX Cycle. 
The granularity and the values for DRX Start Offset can be deduced with below method.
At first, the granularity of DRX Start Offset corresponding to the 2560 ms Long DRX Cycle is defined as the MaximumGranularity.
DRX Start Offset related parameter in RRC signalling: 

Assuming variable x is indicated in RRC signalling, and x can be selected in the range: 

[0, 
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Where 
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 rounds A to the nearest integer greater than or equal to A.

It will need 
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 bits for indicating x in RRC signalling.
Granularity of DRX start offset:
The granularity corresponding to certain Long DRX Cycle is derived by formula (2):
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DRX Start Offset:

The actual value for DRX Start Offset at UE side is derived by formula (3):

DRXStartOffset = G * x                                                        (3)

We will explain the method further with examples.

Assuming MaximumGranularity is 10. So the value range for x is [0, 255], step by 1. The granularity corresponding to a particular Long DRX Cycle is 


[image: image7.wmf]é

ù

/2560

*

10

le

LongDRXCyc

G

=


Then if the value in RRC signalling for x equals to 4,

- For 256 ms Long DRX Cycle, 
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- For 2560 ms Long DRX Cycle,
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Proposal1: The granularity and the values for DRX Start Offset are related to Long DRX Cycle. 

Proposal2: above method to signal and calculate DRX start offset is adopted.
Proposal3: discuss which value is appropriate for the Maximum Granularity. 10 is suggested.
The aim of the definition of DRX Start Offset is to distribute the DRX start points for different UEs evenly, so the delay requirement and balancing resource usage can be ensured. One may argue that large granularity of DRX start offset can’t ensure this purpose. Following discussion will explain this point.
It has been decided that the range for Long DRX Cycle is [10, 2560] ms and the range for On Duration Timer is [1, 200] ms. To avoid intolerable delay, the On Duration Timer corresponding to large Long DRX Cycle should not be configured as a too small value, although this is an implementation issues.
As shown in Fig 1, the granularity of DRX Start Offset can be larger if the On Duration Timer is long. It does not impact to distribute UE evenly.

In Fig 1 (a), if the On Duration Timer is 1, the DRX start points of UE1 and UE2 should be staggered so that eNB can schedule downlink data timely and avoid unbalanced resource usage.

In Fig 1(b), the On Duration Timer is larger than 1. So even if the DRX start points of UE1 and UE2 are overlapped, eNB can schedule downlink data in different subframes.
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Fig 1 Relation between Start Point and On Duration Timer

With proposal1, the granularity is related to Long DRX Cycle. It is reasonable to set long On Duration Timer corresponding to large Long DRX Cycle. Although the DRX start Offset for different UEs aren’t distributed evenly, the delay requirement and balancing resource usage can be ensured with the long On Duration Timer.
3 Conclusion

This contribution discusses the method on how to configure DRX Start Offset. It is proposed that RAN2 discusses and agree on the following proposals:
Proposal1: The granularity and the values for DRX Start Offset are related to Long DRX Cycle. 

Proposal2: above method to signal and calculate DRX start offset is adopted.

Proposal3: discuss which value is appropriate for the Maximum Granularity. 10 is suggested.
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