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1 Introduction

In the last RAN4 meeting RAN4 agreed to introduce SFN and subframe time difference (SSTD) measurement [1]. An initial LS was sent to RAN1 and RAN2 to introduce the measurement quantity and the corresponding signalling procedure in their respective specifications [2]. 
One remaining issue is the reporting range of the subframe boundary offset between MeNB and SeNB [1]. In this contribution we propose the reporting range for this part of the SSTD measurement. 
2 Agreements on subframe boundary offset

The summary of agreements regarding the subframe boundary offset between MeNB and SeNB part of the SSTD measurement is as follows [1-2]:
· Subframe boundary offset between MeNB and SeNB ((Z)

· The received time difference between MeNB and SeNB at the UE, defined as (Z = TSubframePCell-TSubframePSCell, where: 

· TSubframePCell is the time when the UE receives the start of one subframe from PCell and

· TSubframePSCell is the time when the UE receives the corresponding start of one subframe from PSCell that is closest in time to the subframe received from PCell. 

· The maximum possible value of (Z can vary between -500 µs and +500 µs. However the UE will report (Z over a limited reporting range.

· The reporting range is FFS; RAN4 will provide details about reporting range in RAN4#76bis

3 Analysis of reporting range for (Z
According to the above agreements the reported values of the (Z will be over limited reporting range. The reporting range should be defined to maintain reasonable signaling overheads. Another important consideration is the resolution of the reporting range. These aspects are discussed below:

3.1 Reporting resolution of report mapping
The reporting resolution depends on the measurement accuracy of (Z part of the SSTD measurement. As discussed in another contribution in [3] that the accuracy of the will be in the range of ±48Ts for cell BW of 1.4 MHz and ±36Ts for cell BW larger than 1.4 MHz. The resolution of the reporting range should be much shorter than the accuracy. This is to ensure sufficient overall accuracy of the reported measurement quantity.
We therefore propose a resolution of 10 Ts, which is much less than the expected measurement accuracy. 
3.2 Reporting range of the measurement value
3.2.1 Overheads due to reporting over the entire range: ±500 µs 

To report the measurement ((Z) over the entire range with 10 Ts resolution, 12 bits are needed. This corresponds to maximum number of reported values of 3072. Assuming 10 Ts resolution and 12 bits the maximum and minimum reported values of the (Z will be:
· Minimum value of subframe boundary offset ((tmin) = -500 µs = -15360 Ts
· Maximum value of subframe boundary offset ((tmax) = +500 µs = +15360 Ts
The report mapping of (Z is shown in table 1
Table 1: Subframe boundary offset ((Z) report mapping

	Reported Value
	Measured Quantity Value
	Unit

	(Z_0000
	-15360 ( (Z < -15350
	Ts

	(Z_0001
	-15350 ( (Z < -15340
	Ts

	(Z_0002
	-15340 ( (Z < -15330
	Ts

	…
	…
	…

	(Z_3070
	15330 < (Z ( 15340
	Ts

	(Z_3071
	15340 < (Z ( 15350
	Ts

	(Z_3071
	15350 < (Z ( 15360
	Ts


3.2.2 Overheads due to reporting over the limited range: ±40 µs 

In case of limiting reported range the quantity should be reported for values which are relatively closer to the boundaries between synchronous and asynchronous dual connectivity i.e. around ±33 µs. 

To report the measurement ((Z) over limited range (e.g. approximately ±40 µs) with 10 Ts resolution, 8 bits are needed. This corresponds to maximum number of reported values of 256. Assuming 10 Ts resolution and 8 bits the maximum and minimum reported values of the (Z will be:

· Minimum value of subframe boundary offset ((tmin) = -41.3 µs = -1270 Ts

· Maximum value of subframe boundary offset ((tmax) = +41.3 µs = +1270 Ts
The report mapping of (Z is shown in table 2
Table 2: Subframe boundary offset ((Z) report mapping

	Reported Value
	Measured Quantity Value
	Unit

	(Z_000
	(Z < -1270
	Ts

	(Z_001
	-1270 ( (Z < -1260
	Ts

	(Z_002
	-1260 ( (Z < -1250
	Ts

	…
	…
	…

	(Z_253
	1250 < (Z ( 1260
	Ts

	(Z_254
	1260 < (Z ( 1270
	Ts

	(Z_255
	1270 < (Z
	Ts


3.2.3 Proposed report mapping
The difference between the overheads when reporting (Z over the entire range compared to the limited range is only 4 bits. That is the signalling load of 12 bits is not very high.  
It is also important to note that the other quantities within SSTD namely, SFN offset between MeNB and SeNB ((X) Frame boundary offset between MeNB and SeNB ((Y), are fairly static. That means they are likely to be reported by the UE once or very occasionally during the entire session. 
Therefore we prefer that (Z is reported over the entire range i.e. over ±500 µs.  
4 Conclusions
In this paper we have analysed the reporting range of subframe boundary offset ((Z) between MeNB and SeNB. With a resolution of 10 Ts and assuming a full reporting range with 12 bits the maximum and minimum ranges of (Z are -15360 Ts and 15360 Ts respectively. 
It is proposed that in RAN4#76bis we reach an agreement on the report mapping for (Z and inform this to RAN1 and RAN2 via an LS. 

Proposal # 1: The report mapping of the subframe boundary offset ((Z) between MeNB and SeNB is defined with a resolution of 10 Ts over -500µs ≤ (Z ≤ +500µs requiring 12 bits; where the maximum and minimum values of (Z are -15360 Ts and 15360 Ts respectively.
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