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1. Overall Description:

RAN4 would like to thank RAN2 for the LS on the interruption time during mobility in LTE. 
For question 1, after discussion RAN4 have reached the following conclusions:
· Regarding Intra-frequency synchronous,

· It is feasible that UE performs simultaneous reception for intra-frequency synchronous deployment with single or dual RF reception chains, when the bandwidth of the source and target cell are the same.
· Single FFT is feasible when the received timing difference is within (CP- margin for multipath propagation) and power difference of the two cells is within certain limits.
· Further investigation on impact and necessity of limiting the power difference
· Power difference is related to the deployment
· Dual FFT 
· At the expense of double complexity for non-CA capable UE
· There would be no extra cost for intra-band CA capable UE
· Some issues may need be further investigated and addressed if needed, e.g., AGC issue.
· RAN4 should consider both single FFT and dual FFT when discussing the requirements in the future.

· It is feasible that UE performs simultaneous transmission for intra-frequency synchronous deployment with single or dual RF transmission chains, when the bandwidth between the source and target cell is the same.
· Simultaneous transmission is feasible if the physical resource between source/target cells is TDMed or FDMed, while the feasibility has not been confirmed yet if the same time and freq physical resource is allocated in source/target cells. 
· When the transmission to the two cells are scheduled in the same subframe,
· For UE with single FFT, UL timing for the two cells shall be the same.
· For UE with single RF, Tx power difference for the two cells shall be in a certain limit.
· When the bandwidth of the source and target cell are different,
· If the bandwidth of the source cell is larger than that of the target cell, simultaneous reception and transmission are feasible.
· If the bandwidth of the source cell is smaller than that of the target cell, simultaneous reception and transmission are feasible if some interruption time is allowed for reconfiguring RF before the initial simultaneous reception/transmission takes place. 
· Note: the conditions under the first two main bullets also applies here.
· Regarding Intra-frequency asynchronous,
· It is feasible that UE performs simultaneous reception for intra-frequency asynchronous deployment with dual FFT, when the bandwidth between the source and target cell is the same.
· Some issues may need be further investigated and addressed if needed, e.g., AGC issue.
· Further studies on simultaneous transmission for intra-frequency asynchronous deployment shall be performed in RAN4. 
· When the bandwidth of the source and target cell are different,
· If the bandwidth of the source cell is larger than that of the target cell, simultaneous reception is feasible.
· If the bandwidth of the source cell is smaller than that of the target cell, simultaneous reception is feasible if some interruption time is allowed for reconfiguring RF before the initial simultaneous reception takes place. 
· Note: the conditions under the first main bullet also applies here.
· Regarding Inter-frequency synchronous,

· For UEs supporting DL CA, when the UE has spare RX RF resource, it is feasible that UE performs simultaneous reception for inter-frequency synchronous deployment with the same or different bandwidth between the source and target cell, provided that the two frequencies are equivalent to a DL CA band combination supported by the UE.
· For UEs supporting UL CA, when the UE has spare TX RF resource, it is feasible that UE performs simultaneous transmission for inter-frequency synchronous deployment with the same or different bandwidth between the source and target cell, provided that the two frequencies are equivalent to a UL CA band combination supported by the UE.
· Regarding Inter-frequency asynchronous,

· For UEs supporting DL CA, when the UE has spare RX RF resource, it is feasible that UE performs simultaneous reception for inter-frequency inter-band asynchronous deployment with the same or different bandwidth between the source and target cell,  provided that the frequencies are equivalent to a DL CA band combination supported by the UE.
· For UEs supporting UL CA, when the UE has spare TX RF resource, it is feasible that UE performs simultaneous transmission for inter-frequency inter-band asynchronous deployment with the same or different bandwidth between the source and target cell, provided that the two frequencies are equivalent to an UL CA band combination supported by the UE.
· The actual transmit timing difference between source and target cells shall be in a certain limit
· Simultaneous reception and transmission for inter-frequency intra-band asynchronous deployment are FFS.
For question 2, RAN4 confirms that performance requirements defined in 5.1.2.1.2 of TS 36.133 can be used as a starting point for further evaluations. Specifically, the interruption requirement in handover is defined in TS 36.133, i.e., The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH. In TS 36.133 the different interruption time requirements for handover corresponding to the different mechanisms are specified including the interruption time for normal handover since Rel-8, interruption time for RACH-less handover, interruption time for make-before-break, interruption time for combination of make-before-break and RACH-less handover in the different sections. 
Note that the requirement in 5.1.2.1.2 of TS 36.133 is defined under the assumption that UE does not receive or transmit simultaneously from/to source and target cells during handover. If there are new procedures based on simultaneous transmission and reception (related to Q1), new interruption time requirements might need to be introduced, noting that there are interruptions in CA reception / transmission at Scell configuration/activation. 
2. To RAN WG2 group. 

ACTION: 
RAN4 respectfully asks RAN2 to take the information provided in this liaison statement into account.
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