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1. Introduction
New WI on dual connectivity enhancements for LTE was approved in RAN#67. Most of the work is to be within RAN4 scope, two objectives are required investigation in RAN2.
-	Uplink bearer split (RAN2).
-	UE reporting method on the SFN and subframe offset between MeNB and SeNB (RAN2/4).
While Uplink bearer split involves majority of discussion in user plane, SFN and subframe offset signalling may require discussion in main session. While the UE requirements on the computation of SFN offset to be discussed in RAN4, the RAN2 should look into the signalling of the SFN offset to the network. In this contribution, we provide our views on the above.

2. Discussion

During Rel-12 discussion, it was identified that the MeNB and SeNB knowing the SFN and subframe offset between the two eNBs is beneficial for the parameter coordination between the eNBs in dual connectivity operation especially relating to DRX and measurement gaps configuration.  However how to obtained SFN and subframe offset is left to the network based method (such as OAM) and no specified signalling is introduced.  Rel-13 WI recognises the need for standardised UE based mechanism for obtaining the SFN and subframe offset between the MeNB and SeNB.
SFN and subframe offset setting is system parameters and does not depend on the UE. And also these network parameters are not likely to change frequently. Therefore, the network should be able to request the UE for SFN and subframe offset between two given eNBs when it is needed. The UE, if requested, is required to provide the SFN and subframe offset values to the network.
There are number of options when and how to request SFN and subframe offset from a UE. These are:
1). Request the SFN and subframe offset of a given cell by any UE. This is similar to the ANR request. In this option, the ANR messaging can be extended to request for SFN and subframe offset of a given cell.
2). Request the SFN and subframe offset from any UEs who are capable of DC but not yet DC configured. For these UEs, the network may or may not require configuring measurements gap for measuring the requested SFN and subframe offset. If the network is aware that there is Ue capability (eg: additional receiver) to measure the requested cell without measurement gap, the network doesn’t need to configure measurements gap for this.
3). Request the SFN and subframe offset from the UE who has configured with DC for the requested configured cell. The SFN and subframe offset may be used for the DRX configuration as well as measurement gap configuration. These can be configured after the DC configuration. 
With option 1, the procedure for ANR request can be reused. However, this requires all UEs to support the SFN and subframe offset signalling if requested. For ANR measurements, MIB and SIB1 are required to be read by the UE. Hence the computation of SFN and subframe offset could be seen as extension of the ANR measurement procedure. However RAN4 input is also required for the decision. Option 2 and 3 are limited to the DC capable UEs, thus the SFN and subframe offset feature is linked with the DC capability and only DC capable UEs are required to support SFN and subframe offset reporting. With option 3, the UE is already DC configured and SFN and subframe offset is computed on already configured SeNB cell. It is expected to have DC capable UEs in the system, therefore limiting to the SFN/subframe offset reporting to the DC capable UEs seems reasonable.
Proposal 1: Support of SFN/subframe offset reporting is required by DC capable UE only.

In a typical dual connectivity deployment, there may be a number of small cells (which are potential to be configured as SeNB) within the coverage of a macro cell. Considering that these small cells are potential to be configured as SeNBs, the network is required to obtain SFN and subframe offset of each of the small cells. Should the UE request/reporting be able to provide the SFN/subframe offset for more than one cell?
SFN/subframe offset reporting can be limited to one cell. This would simplify the UE operation as well as the signalling procedure. The network is able to configure different UEs for SFN/subframe reporting on different cells. Hence the network can obtain the required SFN/subframe offset information for DC configuration.
Proposal 2: SFN/subframe offset reporting can be limited to reporting of one cell.

SFN and subframe offset is requested from the network and the Ue provides to the network when requested.  The request the UE of SFN and subframe offset of a given cell could either be based on an existing signalling or new RRC signalling. Possible candidates are:
1) ANR reporting request procedure
2) New RRC signaling procedure
With ANR reporting procedure uses measurement configuration and reporting when the ANR reporting criteria is met. Request is link to a measurement identity and the measurement identity is used to indicate a specific cell/frequency.  If a similar approach is followed for SFN and subframe offset reporting procedure, the measurement identity could also be linked to the request/reporting. 
However if new RRC signalling to be design for SFN and subframe offset reporting procedure, either the cell identity or the frequency information should be indicated on the request for identification of the cell. Cell identity information may also be required on the reporting to indicate corresponding cell for the reporting.  This may increase the signalling overhead or otherwise may require a cell indexing in order to reduce the signalling overhead. Current measurement procedure already provides an efficient signalling approach.
The current ANR information is carried in measurement report. Once the UE is configured with reportConfig is set to reportCGI, UE try to acquire the CGI using available idle periods or using autonomous gap as necessary. If UE has acquired the CGI, UE sends measurement report to include the acquired CGI to the eNB. similar approach can also be taken for the SFN and subframe offset reproting procedure. the Ue can be configured with reportConfig is set to reportSFN for the corresponding cell requireing SFN and subframe offset. When UE has acquired the SFN and subframe offset, the UE sends measurment repots including the SFN and subframe offset.
Proposal 3: an existing signalling, ie ANR, can be used for the requesting the SFN and subframe offset reporting from the UE.

SFN/subframe offset information is gathered by an eNB. There can be two scenarios where the SFN/subframe offset information provided by the DC configured UE or a UE where DC is not yet configured. From the network perspective, the eNB can request the UE measure SFN/subframe offset of any cell (which is potential for DC configuration). 

If the UE who’s providing the SFN/subframe offset is a DC configured UE, the UE signals the SFN/subframe offset information to the MeNB. After obtaining the SFN/subframe offset information, MeNB could forward the information to the corresponding SeNB (when the UEs are configured with the DC). 

If the eNB obtains the SFN/subframe offset of a cell which does not have DC UEs, the eNB could forwards the SFN/subframe information to the corresponding cell in advanced of DC configuration. In order to allow for the second scenario, SFN/subframe offset could be provided to the corresponding eNB using X2-AP message rather than RRC container. This also provides the signalling flexibility and also the use of SFN/subframe offset values as per need basis by the network. Note that how to use the SFN/subframe offset information by an eNB is left to the implementation. Detail design of X2-AP signalling for forwarding of SFN/subframe offset should be discussed in RAN3.
 
Proposal 4: RAN2 is requested to agree on X2-AP signalling for the forwarding of SFN/subframe offset values from one eNB to the other. RAN3 is to be informed of the agreement and signalling design is to be discussed in RAN3.

3. Conclusion

In this contribution, we have discussed overview of SFN and subframe offset reporting by the UE in assisting the eNB of dual connectivity configuration. The following observation and proposal were made.
Proposal 1: Support of SFN/subframe offset reporting is required by DC capable UE only.
Proposal 2: SFN/subframe offset reporting can be limited to reporting of one cell.
Proposal 3: an existing signalling, ie ANR, can be used for the requesting the SFN and subframe offset reporting from the UE.
Proposal 4: RAN2 is requested to agree on X2-AP signalling for the forwarding of SFN/subframe offset values from one eNB to the other. RAN3 is to be informed of the agreement and signalling design is to be discussed in RAN3.
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