Page 1



3GPP TSG-RAN WG4 Meeting NR AH#2
R4-1706588
Qingdao, China, 27th – 29th Jun 2017
Source: 
CATT
Title: 
Further Discussion on the feasibility of DC-related mobility enhancements in NR
Agenda item:
3.5.8.2
Document for:
Discussion
1. Introduction
RAN4 has received a LS from RAN2 in RAN4#83 meeting as follows [1]:
RAN2 is considering mobility enhancement based on DC framework to achieve 0ms interruption time. The target cell will be added as a PSCell which will be configured as PCell to complete the handover. This could be intra-frequency DC applicable for all supported frequency bands for NR for both synchronous and asynchronous cases (i.e. same as LTE dual connectivity). Therefore, RAN2 would like to ask RAN1 and RAN4 on the feasibility of simultaneous transmission and reception from two cells in NR.

Q1: Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Q2: Is it feasible that the UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Q3: Do the answers to Q1-Q2 change depending on the frequency bands?

ACTION: 
RAN2 respectfully asks RAN1 and RAN4 groups to provide answers to the questions listed above.
In the last RAN4 meeting, this issue was discussed intensively [2][3][4][5], based on the which a reply LS was drafted [6] but not been agreed. In the same time, RAN1 reached to consensus and sent out their response [7].

In this paper we will further discuss this issue and share our views on how to answer these questions from RAN4 perspective.
2. Discussion
Generally speaking, two intra-frequency cells means that the signals from one cell can be received by UE working on another cell without the need to change its working frequency and bandwidth i.e. the signals from these two cell signals can be received simultaneously by one UE. How to deal with the signals from two intra-frequency cell depends on UE capability and implementation. It may need two IFFTs (or other methods) to deal with the timing difference of two cells’ signals in either synchronous or asynchronous network (e.g. FDD). In E-UTRAN and UTRAN, UE can perform intra-frequency cell search and measurement. It is also reasonable for NR UE to perform simultaneous reception from at least intra-frequency cells in either synchronous or asynchronous network from RF point of view, regardless of single or dual RF chains.

However it should be noted that the signals of intra-frequency cells may interfere each other. If interference cancel be considered for NR UE, the impact of interference between the two intra-frequency cells may not be insufferable. When UE connected with two or more cells with DC mode, all signals of these cells should meet specific side conditions which need to be further investigated in RAN4. The side condition should be depend on UE capability, application scenario and frequency range. It is proposed to answer the first question as following:

Q1: Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Answer 1: It is feasible for NR UE performs simultaneous reception from two intra-frequency cells from RF point of view. When UE connected with two intra-frequency cells with DC mode, all signals of these cells should meet specific side conditions (SINR > xdB). These side conditions are depending on UE capability, application scenario and frequency range in either synchronous or asynchronous network.
For the UE with single RF chain, its baseband could generate signals for two cells, and then add them together before sent to DAC. For the UE with dual RF chains, the signals of two cells can be transmitted in each RF chain (or each RF chain for a cell). No matter in which way, it should be feasible that NR UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network. However, the simultaneous transmitted signals will have interference to each other and result in performance degradation in receiver side. Moreover, the total power of two signals will be limited by NR UE power class which will also cause performance degradation. Based on above discussion, it is proposed to answer the second question as following:
Q2: Is it feasible that the UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Answer 2: In principle, it is feasible for UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network, regardless of single or dual RF chains. However, the simultaneous transmitted signals will interfere each other, share the maximum transmit power, and result in performance degradation.
To our understanding, whether the UE could perform simultaneous reception or transmission from/to two intra-frequency cells does not depend on the frequency bands, but depend on UE capability. But the performance may be different on different frequency range i.e. sub 6GHz and mmWave. For example, if the two intra-frequency cells are in different directions, a UE with two RF chains and corresponding beams could receive their signals with good performance, but for a UE working on sub-6GHz who cannot perform beamforming, the receiver performance will be suffer. Hence, it is proposed to answer the last question as:

Q3: Do the answers to Q1-Q2 change depending on the frequency bands?

Answer 3: Whether the UE could perform simultaneous reception or transmission from/to two intra-frequency cells does not depended on the frequency bands, but dependent on UE capability. But the performance may be different on different frequency range i.e. sub 6GHz and mmWave.
3. Summary
In this contribution we discussed further the issues mentioned in RAN2 LS. Based on the discussion we propose to give the following answers:
Q1: Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Answer 1: It is feasible for NR UE performs simultaneous reception from two intra-frequency cells from RF point of view. When UE connected with two intra-frequency cells with DC mode, all signals of these cells should meet specific side conditions (SINR > xdB). These side conditions are depending on UE capability, application scenario and frequency range in either synchronous or asynchronous network.
Q2: Is it feasible that the UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?

Answer 2: In principle, it is feasible for UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network, regardless of single or dual RF chains. However, the simultaneous transmitted signals will interfere each other, share the maximum transmit power, and result in performance degradation.
Q3: Do the answers to Q1-Q2 change depending on the frequency bands?

Answer 3: Whether the UE could perform simultaneous reception or transmission from/to two intra-frequency cells does not depended on the frequency bands, but dependent on UE capability. But the performance may be different on different frequency range i.e. sub 6GHz and mmWave.
A draft response LS is provided in [8] based on this paper.
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