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1. Introduction
In previous meetings, RAN4 has discussed the method on SFN and subframe offset reporting between MeNB and SeNB for dual connectivity. And a WF has been agreed in [1], in this WF, SFN and subframe timing difference in DC enhancement is composited of following elements:
· SFN offset between MeNB and SeNB

· Frame boundary offset between MeNB and SeNB

· Subframe boundary offset between MeNB and SeNB

Regarding to the reporting range, so far the reporting range of SFN and subframe offset has not been discussed in detail. In this contribution, we discuss in detail the reporting range for Subframe boundary offset between MeNB and SeNB.
2. Overheads and reporting range
SSTD is composited of:
· SFN offset between MeNB and SeNB

· Frame boundary offset between MeNB and SeNB

· Subframe boundary offset between MeNB and SeNB

In LTE, SFN varies between 0 to 1023, so SFN offset between MeNB and SeNB can be varied from -1023 to +1023. In order to reduce the reporting overheads, SFN offset can be defined as the closest different between SFN #0 of MCG and SCG. SFN offset between MeNB and SeNB can be varied from -511 to +512.  This scheme will take less reporting overhead from UE to network.
SFN offset reporting range: [-511 512], and reporting overheads is 10 bits.

Frame boundary offset between MeNB and SeNB is defined as time difference  between the time of PCell frame start and the time of PSCell frame start closest to that of PCell. So reporting range in subframe varies from -4 to 5.
Frame boundary offset reporting range: [-4 5], and reporting overheads is 4 bits.
Subframe boundary offset is defined as the received time difference between MeNB and SeNB at UE.  It is the time difference between the time when the UE receives the start of one subframe from PCell and the time when the UE receives the corresponding start of one subframe from PSCell that is closest in time to subframe received from PCell.The maximum possible value of subframe boundary offset can vary between -500µs = -15360 Ts to +500µs = +15360 Ts.
Regarding to reporting range for frame boundary offset, it needs to take into account the measurement accuracy of the corresponding measurement. The range should be smaller than the accuracy to minimize the impact of quantization error. The accuracy of SSTD has been analysed in [2], it would be in order of 
[image: image1.wmf]±

40 Ts for bandwidth equal to 1.4MHz. Therefore the reporting range for SSTD in order of 8 Ts would be sufficient. This would require 12 bits for reporting.
The mapping of measured quantity is defined in Table 1:
	Reported value
	Measured quantity value
	Unit

	Subframe_TIME_DIFFERENCE_0000
	TUE Subframe_offset ( -15352
	Ts

	Subframe _TIME_DIFFERENCE_0001
	-16352 ( TUE Subframe_offset < -15344
	Ts

	Subframe _TIME_DIFFERENCE_0002
	-15344 ( TUE Subframe_offset < -15336
	Ts

	…
	…
	…

	Subframe _TIME_DIFFERENCE_3838
	15352 ( TUE Subframe_offset < 15360
	Ts

	Subframe _TIME_DIFFERENCE_3839
	15360( TUE Subframe_offset
	Ts


Subframe boundary offset reporting range: 8 Ts, and reporting overheads is 12 bits.

Therefore, we recommend that reporting SSTD measurement needs 26 bits, and the Subframe boundary offset is reported with a range of -15360 Ts to +15360 Ts with 8 Ts resolusion.
3. Conclusion
This document analysed the reporting overheads of SSTD measurement and the reporting range for subframe boundary offset. Considering the expected accuracy of SSTD, with a range of -15360 Ts to +15360 Ts with 8 Ts resolusion for subframe boundary offset and the total number of bits required is 26 bits. 
Proposal 1: Reporting SSTD measurement needs 26 bits, and the Subframe boundary offset is reported with a range of -15360 Ts to +15360 Ts with 8 Ts resolusion.
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