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1. Introduction
In LTE DC, if simultaneous transmission is required, in order to ensure the overall capability consumption matches the overall capability supported on the UE side, capability coordination is required between MN and SN, and lots of discussion have been made on this aspect.
In the WI on mobility enhancement, during the email discussion for minimizing user data interruption [1], lots solutions have been proposed, and some of them require simultaneously transmission/reception in both source node and target node. Therefore, we think the capability coordination shall also be studied and the intention of this contribution is to share some views on the capability coordination in mobility enhancement.
2. Discussion
Based on the email discussion, two kind of enhanced mobility can be identified
· Type1 enhanced handover procedure, in which the data reception/transmission is required in source node until the RACH procedure is finished in target node.
· Type2 enhanced handover procedure, in which the data reception/transmission is required in both source node and the target node during a period of time.
For the type1 enhanced handover procedure, since only the RACH procedure will be processed simultaneously with data transmission in source node, the time duration will be quite short. Also considering the RACH procedure in target cell will always be high-prioritized, the UE can cancel the data transmission/reception in source side if necessary (in which case, the enhanced handover will fallback to legacy eMBB procedure), thus we think no capability coordination is required for the type 1 enhanced handover.
Proposal 1: For the enhanced handover, in which the data reception/transmission is only required in source node until the RACH procedure is finished in target node, the capability coordination is not required between source node and target node, and the UE shall always prioritize the RACH procedure in target cell. 
For the type 2 enhanced handover, the intention is to reduce the interruption time through the simultaneously data reception/transmission in both source node and target node. Since the simultaneously data reception/transmission will be maintained during a period of time after the RACH procedure is completed in target node, we think the capability coordination shall be considered for the type 2 handover.
Proposal 2: For the enhanced handover procedure, in which the data reception/transmission is required in both source node and the target node during a period of time, the capability coordination between source node and target node shall be considered.
In LTE dual connectivity, in order to enable the simultaneous data transmission in MN and SN, lots of discussion have been made on the capability coordination between MN and SN. And the following capabilities shall be coordinated between MN and SN.
· Frequency band combination
· UL transmission power
· maxSCH-TB-BitsDL/maxSCH-TB-BitsUL

For the frequency band combination
In LTE DC, the MN and SN can be located on the same or different frequency band, and the band combination capability will be used to indicate to the NW which band combination in MN and SN can be supported by UE. Similarly as LTE DC, considering the source cell and target cell can be located in either the same or different frequency, and the UE is not able to support simultaneous data transmission/reception on all the possible frequency combinations of source cell and target cell, also including the possible CA scell in both source node and target node, some kind of frequency band coordination is required. And the NW should ensure the overall serving cells activated can fulfill the UE’s capability, including all the servings cell in both source node and target node which are involved in the simultaneous data transmission/reception.
Proposal 3: For the enhanced handover, which require simultaneous data transmission/reception in both source node and target node, frequency band coordination is required. And the NW should ensure the overall serving cells activated can fulfill the UE’s RF capability, including all the serving cells in both source node and target node.
For the UE capability, the band combination will be used to determine whether a combination of MCG cell and SCG cell can be supported in LTE DC. Similarly as LTE DC, since the source node and target node are also two separate nodes with independent MAC, we think the band combination defined for DC can be reused for the frequency band combination coordination in enhanced handover procedure.
Proposal 4: The frequency band combination defined for LTE DC shall be reused in the frequency band coordination in enhanced handover, in case simultaneous data transmission/reception in both source node and target node is required.

For the coordination for UL transmission power
In LTE, considering the UL transmission power can be shared by MN and SN, some kind of UL transmission power coordination mechanism has been introduced for LTE DC. The MN is allowed to split the UL transmission power used for MN and SN. In addition, in order to support synchronized and asynchronous DC, two power control mode have been introduced. Especially for the async DC, considering the grant from one node may always come earlier then the other node, if no power is reserved for the later cell, lots of transmission power will be consumed by the earlier cell due to the lack of information about the grant to be received from the later cell, and the transmission quality cannot be ensured for the later cell.
For the enhanced handover, if simultaneously data transmission is required during a period of time, since separate MACs are located in source node and target node separately, we think the UL transmission power shall be coordinated as well between the source node and the target node. Also considering the handover will occur on the edge of the cell, where high transmission power may be required due to the large path loss, if there is no power coordination between MN and SN, power back off may be triggered frequently due to the lack of transmission power (e.g. the transmission power required in MN and required in SN may exceed the overall transmission power supported by UE). Power back off may lead to negative impact on the data transmission in both MN and SN. In addition, considering the source node and target node can be either synchronized or asynchronous with each other, if the timing for the target cell is slight later than the source cell, then the power will be consumed by the source cell (i.e. earlier one will take most of the power, if no power is reserved for the later one), thus the UL performance in target cell cannot be ensured.
Besides the RRC level semi-static coordination, the dynamic coordination through PHR reporting have been introduced for LTE DC as well. To achieve the dynamic coordination, the PHR information for both MCG cells and SCG cells will be reported to each node, and PHR information for the other node can be taken into account in the resource scheduling. Since the PHR is reported per serving cell, if we want to enable the report of PHR of serving cell in source node to target node, the DC based architecture has to be used to allocate separate scell id for MCG cells and SCG cells.
Proposal 5: For the enhanced handover with simultaneous data transmission in both source node and target node, the UL transmission power shall be coordinated between source node and target node. And the UL transmission power coordination mechanism and power control mode defined for LTE DC shall be considered as baseline.

For the maximum TBS in UL and DL
Besides the band combination and uplink transmission power, the coordination for UL/DL maxSCH-TB-Bits have also been considered in LTE DC, and it is up to MN to determine the ratio between MN and SN. Similarly as LTE DC, since there will be two separate MAC located in source node and target node for the enhanced handover procedure, the coordination for UL/DL maxSCH-TB-Bits will be required as well. Otherwise, the maximum TB bits scheduled in on TTI may exceed the overall capability.
Proposal 6: For the enhanced handover with simultaneous data transmission/reception in both source node and target node, the maxSCH-TB-Bits for UL and DL shall be coordinated. 
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
For the enhanced handover, in which the data reception/transmission is only required in source node until the RACH procedure is finished in target node
Proposal 1: For the enhanced handover, in which the data reception/transmission is only required in source node until the RACH procedure is finished in target node, the capability coordination is not required between source node and target node, and the UE shall always prioritize the RACH procedure in target cell. 

For the enhanced handover procedure, in which the data reception/transmission is required in both source node and the target node during a period of time after RA procedure is completed in target node
Proposal 2: For the enhanced handover procedure, in which the data reception/transmission is required in both source node and the target node during a period of time, the capability coordination between source node and target node shall be considered.
Proposal 3: For the enhanced handover, which require simultaneous data transmission/reception in both source node and target node, frequency band coordination is required. And the NW should ensure the overall serving cells activated can fulfill the UE’s RF capability, including all the serving cells in both source node and target node.
Proposal 4: The frequency band combination defined for LTE DC shall be reused in the frequency band coordination in enhanced handover, in case simultaneous data transmission/reception in both source node and target node is required.
Proposal 5: For the enhanced handover with simultaneous data transmission in both source node and target node, the UL transmission power shall be coordinated between source node and target node. And the UL transmission power coordination mechanism and power control mode defined for LTE DC shall be considered as baseline.
Proposal 6: For the enhanced handover with simultaneous data transmission/reception in both source node and target node, the maxSCH-TB-Bits for UL and DL shall be coordinated.
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