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Introduction
RAN2 sent an LS [1]with the following questions to RAN1 and RAN4
	1. Overall Description:
During RAN2#103bis meeting, the initial meeting for LTE_feMob WI, various solutions aimed at reducing the interruption time during handover in LTE were considered. As a result of the discussion, RAN2 would like to kindly ask RAN4 and RAN1 to provide their feedback on the following questions:
1) Considering different combinations of TRX chains (e.g. single Tx/Dual Rx, Single TRX, Dual Tx/Dual Rx, etc.) is it feasible to perform simultaneous transmission/reception of various UL & DL physical channels/signals to/from two cells, considering the following aspects:
a. Intra-frequency case
b. Inter-frequency case
c. Synchronous deployment
d. Asynchronous deployment
e. The same or different bandwidth between the source and target cell
2) Should the interruption requirements in 5.1.2.1.2 of TS 36.133 serve as a starting point for Rel-16 LTE_feMob evaluations?
Additionally, RAN2 would like to refer to the liaison statements sent in R4-1706913 and R1-1709809 during NR work item. The feasibility of simultaneous transmission/reception to/from two inter-frequency or intra-frequency cells in asynchronous case was left FFS by RAN4. As this scenario may be potentially applicable also to LTE_feMob work item, we kindly ask RAN4 to consider the feasibility of such scenario. 

2. Actions:
To RAN WG1 and RAN WG4:
ACTION: 	RAN WG2 respectfully asks RAN WG1 and RAN WG4 to provide the answers to Question 1. Additionally, RAN WG4 is respectfully asked to answer Question 2.




In this paper, we provide input towards reaching a reply
Discussion
Consideration on feasibility
RAN4 needs to discuss the meaning of “feasible” for the purposes of this LS, since our view is that none of these scenarios would be technically totally impossible, and the discussion is really more about how much incremental complexity and additional procedures we can assume it is reasonable for the UE to implement in practice to support simultaneous RX/TX rather than identifying things that could never be done, even with unlimited RF/BB resources and hardware.
Proposal 1: RAN4 discusses how much incremental complexity can be considered feasible for practical mobility enhancement solutions.
Consideration on Q1
Intra-frequency simultaneous synchronous transmission
We consider this feasible with the understanding that synchronous means same timing. Similar scenario was indicated feasible for NR. Power sharing may need to be considered in RAN4.
Intra-frequency simultaneous synchronous reception
We consider this feasible, as similar scenario was agreed as feasible for NR. Dual post FFT L1 processing (e.g. channel decoding) required. Some discussion beneficial on definition/tolerance of synchronous, we assume time difference << cyclic prefix		
Intra-frequency simultaneous asynchronous transmission
Needs discussion, also including RF requirements. Dual iFFT would be necessary, baseband complexity is higher. Power sharing also needs to be considered.		
Intra-frequency simultaneous asynchronous transmission
Dual FFT and post FFT processing is necessary. Dual RF chains will not help much with any AGC issues, since in case there is a significant difference in received power, one signal is a strong interferer to the other. RAN4 should discuss the expected power offset (UE dynamic range) that could be handled. It is feasible with additional UE implementation and for small receive power offset.		
Inter-frequency simultaneous synchronous transmission
May be feasible if UE has “spare” TX chain or TX chain that can be operated with wider BW from 2UL CA/LTE-DC which is not being used. The challenge is to know that there is a spare chain and its capabilities (intraband interfrequency, interband interfequency etc.). 
Inter-frequency simultaneous synchronous reception
May be feasible if UE has “spare” RX chain or RX chain that can be operated with wider BW from CA/LTE-DC which is not being used. The challenge is to know that there is a spare chain and its capabilities (intraband interfrequency, interband interfequency etc.).
Inter-frequency simultaneous asynchronous transmission
May be feasible if UE has “spare” TX chain and BB processing capability from 2UL CA/LTE-DC which is not being used. The challenge is to know that there is a spare chain and its capabilities (intraband interfrequency, interband interfequency etc.).
Inter-frequency simultaneous asynchronous reception	
May be feasible if UE has “spare” RX chain and BB processing capability from CA/LTE-DC which is not being used. The challenge is to know that there is a spare chain and its capabilities (intraband interfrequency, interband interfequency etc.).	
Different bandwidth between source and target cell
For solutions based on different transmitter and receiver chains for source and target cell, there is little additional impact if the cells have different bandwidth. At any rate, the source cell and target cell have independent RF chains which can be configured to the bandwidth appropriate for the cell.
For solutions based on a single RX or single TX, it is clear that the RF bandwidth needs to be configured as max(BW source cell, BW target cell). Since the UE was originally transmitting and receiving to/from the source cell, the RF bandwidth will need to be increased if BW target cell>BW source cell. This may result in an interruption, similarly to SCell addition in intraband carrier aggregation. In addition, all of the dual RX/dual TX solutions mentioned above may result in interruptions similarly as intraband noncontiguous/interband carrier aggregation. So, in general, interruptions for all the cases would need to be discussed and agreed in RAN. Hence, the interruption requirements are just some work that would need to be done in RAN4, rather than any fundamental additional limitation on feasibility.
Consideration on Q2
We have the understanding that Q2 is not really related to Q1, and the interruption requirements in various subsections of section 5.1. are hence valid as a baseline for handover performance using legacy procedures, including normal, make before break and RACHless handover for E-UTRA FDD and E-UTRA TDD. 
If new procedures based on simultaneous transmission/reception are specified (related to Q1) these will also most likely result in interruptions in some cases, which are more similar to those expected from the CA/DC interruption framework. The detailed work would need to be done by RAN4 to understand these. 		
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