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1. Introduction
According to the objectives of the Rel-13 DC WID [1], RAN2 needs to specify “UE reporting method on the SFN and subframe offset between MeNB and SeNB”. In this contribution, we discuss the reporting scheme of the SFN and subframe offset.
2. Discussion
2.1. Use case analysis for the required SFN and subframe offset
The SFN and subframe offset can only be measured by the UE from the DL received signal. According to the Rel-12 DC discussion, the SFN and subframe offset of DL is required only for the measurement gap, the DRX alignment. For the measurement gap, the PSCell interruption is based on the SFN and subframe offset between PCell and PSCell. For the DRX alignment between SCG DRX and MCG DRX, the alignment is also based on the SFN and subframe offset between PCell and PSCell. On the other hand, the SFN and subframe offset should be reported before DC is configured. At this point of time, the UE should be able to measure the SFN and subframe offset between PCell and non-serving cell. If the eNB wants to know the SFN and subframe offset between two non-serving cell(s), the eNB can still calculate this based on the two offsets between PCell and the two non-serving cell(s).
Observation 1: To support the measurement gap and DRX alignment, the UE needs to report the SFN and subframe offsets at least in the following case:

· Between PCell and non-serving cell.

2.2. Measurement configuration
As given in Observation 1, the network should indicate the UE which non-serving cell should be measured for the SFN and subframe offset. By configuring a list of non-serving cell(s), the network can have more opportunities to configure or change PSCell. Whether the list should be implicit or explicit can be FFS.

Proposal 2: A list of non-serving cell(s) is configured for the UE to measure the SFN and subframe offset(s) between PCell and non-serving cell(s). 
2.3. Conditions of performing the offset measurement
According to 36.331 [3], the UE shall only perform the corresponding measurement when the measurement configuration is valid. The same principle can also be used for the SFN and subframe offset. Furthermore, if non-serving cell(s) configured for the SFN and subframe offset measurement are not configured with RSRP/RSRQ measurement, the UE will need to spend extra power to perform such measurement. On the other hand, in most cases, the SFN and subframe offsets should be used along with the RSRP/RSRQ measurement. To simplify the UE implementation and save UE power, we think that if the UE is not taking the RSRP/RSRQ measurements for the concerned cells, the UE is also not required to perform the measurement of the SFN and subframe offset for these cell(s). 
Proposal 3: The UE shall perform the SFN and subframe offset measurement between PCell and non-serving cell, only when the UE is performing the RSRP/RSRQ measurement on the non-serving cell and the list of non-serving cell(s) for the SFN and subframe offset is configured.
2.4. Trigger events of reporting the offset

In this section, we think that the extra measurement events are not necessarily needed, as the UE can send the SFN and subframe offset results while reporting RSRP/RSRQ of the concerned cells. This can minimize the standard work and also simplify the UE implementation. On the other hand, when the UE triggers the RSRP/RSRQ report, the UE may or may not have the valid measurement results of SFN and subframe offset. The availability of the SFN and subframe offset can be FFS after RAN4 gives the detailed requirements on them.
Proposal 4: The UE shall report the latest available SFN and subframe offset between PCell and non-serving cell(s), only if a RSRP/RSRQ measurement reporting is triggered for the non-serving cell(s).

2.5. Offset forwarding

The SFN and subframe offset shall also been known by the SeNB for the measurement gap and DRX alignment. According to the analysis given in section 2.1, the target SeNB only needs to know the PSCell related SFN and subframe offset. Thus, once the MeNB obtained the SFN and subframe offset, the MeNB should forward the SFN and subframe offset for PSCell addition/change.
Proposal 5: The MeNB should forward the SFN and subframe offset in the SCG-ConfigInfo.
3. Conclusion
According to the analysis given in section 2, we have the following Observations and Proposals:
Observation 1: To support the measurement gap and DRX alignment, the UE needs to report the SFN and subframe offsets at least in the following case:

· Between PCell and non-serving cell.
Proposal 2: A list of non-serving cell(s) is configured for the UE to measure the SFN and subframe offset(s) between PCell and non-serving cell(s). 
Proposal 3: The UE shall perform the SFN and subframe offset measurement between PCell and non-serving cell, only when the UE is performing the RSRP/RSRQ measurement on the non-serving cell and the list of non-serving cell(s) for the SFN and subframe offset is configured.

Proposal 4: The UE shall report the latest available SFN and subframe offset between PCell and non-serving cell(s), only if a RSRP/RSRQ measurement reporting is triggered for the non-serving cell(s).

Proposal 5: The MeNB should forward the SFN and subframe offset in the SCG-ConfigInfo.
4. References

[1]. RAN#67, “New WI proposal: Dual Connectivity enhancements for LTE”.
[2]. 3GPP TS 36.213, “Physical layer procedures”.
[3]. 3GPP TS 36.331, “Radio Resource Control (RRC)”.[image: image1.png]





























































































PAGE  
1
R2-151348

