3GPP TSG-RAN WG2 meeting #91bis



R2-154166
Malmo, Sweden, Oct 5 – 9, 2015

Source: 
ZTE

Title: 
Discussion on the UL SFN or subframe offset
Agenda item:
7.8.1
Document for: Discussion and Decision

1 Introduction 
According to the DC configuration, the SFN/subframe offset is required for the configuration of the DRX alignment, the measurement gap and the power control mode. According the RAN4 agreements [1] which is also given in Annex A, only the DL SFN/subframe offset is designed and measured by the UE. However the power control mode is based on the UL subframe offset. In this contribution, we discuss how to calculate the UL subframe offset.
2 Discussion
According to 36.213 [2], “if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than [image: image1.wmf]threshold
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”, the UE shall be configured with power control mode 1 by powerControlMode in RRC. Otherwise the UE shall be configured with power control mode 2.
Observation 1: In order to configure the power control mode, the MeNB needs to know the UL subframe boundary offset between any MCG cell and any SCG cell.
Here we consider a way of using the TA value and the DL subframe boundary offset to calculate the UL subframe boundary offset. 
	Case 1: UL offset = DL offset + PCell TA – PSCell TA, (if PSCell TA < (PCell TA + DL offset))
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	Case 2: UL offset = PSCell TA – PCell TA - DL offset, (if PSCell TA > (PCell TA + DL offset))
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The variables used for the calculation are explained below:

· UL offset: The UL subframe boundary offset between PCell and PSCell
· DL offset: The UL subframe boundary offset between PCell and PSCell

· PCell TA: The TA value of PCell

· PSCell TA: The TA value of PSCell

Observation 2: By using the DL subframe boundary offset and the TA values of the MCG cell and SCG cell, the MeNB can calculate the UL subframe boundary offset between MCG cell and SCG cell.

Proposal 1: To calculate the UL subframe boundary offset according to the DL subframe boundary and the TA value.

The DL offset is going to be measured and reported by the UE, and the PCell TA is known by the MeNB. In order to calculate the UL offset, the MeNB only needs to know the TA value of the target PSCell. Here we consider the following two Options for reporting the TA value of the target PSCell to the MeNB:
· Option 1: Target SeNB reporting 

· Option 2: UE reporting
For Option 1, we consider that the UL subframe boundary is a network feature which does not necessary require the UE reporting. Then target SeNB can report the MeNB of the maximum TA value which could be configured within the target cell. For Option 2, the current TA value of the target cell can be obtained from the UE side. But this Option requires more signalling from the UE side.   
Proposal 2: To discuss the following TA value reporting methods:
· Target SeNB reporting

· UE reporting

3 Conclusion
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: In order to configure the power control mode, the MeNB needs to know the UL subframe boundary offset between any MCG cell and any SCG cell.
Observation 2: By using the DL subframe boundary offset and the TA values of the MCG cell and SCG cell, the MeNB can calculate the UL subframe boundary offset between MCG cell and SCG cell.

Proposal 1: To calculate the UL subframe boundary offset according to the DL subframe boundary and the TA value.

Proposal 2: To discuss the following TA value reporting methods:

· Target SeNB reporting

· UE reporting

4 Reference

[1] R2-153175, “Kick off to work on SFN/subframe offset reporting”, NTT DOCOMO, INC. (Rapporteur)
[2] 3GPP TS 36.213, “Physical layer procedures”.
Annex A
DL SFN and subframe offset measurement:
	· SFN and subframe timing difference (SSTD) measurement report comprises of 3 elements:

· SFN offset between MeNB and SeNB ((X)

· (X = SFNPCell – SFNPSCell where:

· SFNPCell and SFNPSCell are SFN numbers of PCell and PSCell respectively.

· Reporting range of (X : [-511, 512)  in frame number

· Frame boundary offset between MeNB and SeNB ((Y) 

· (Y = TFrameBoundaryPCell  - TFrameBoundaryPSCell, where 

· TFrameBoundaryPCell is the time of PCell frame start

· TFrameBoundaryPSCell is the time of PSCell frame start closest to that of PCell 

· Reporting range : [-4, 5] in subframe number

· 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 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
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