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1. Introduction
The following agreements were made at RAN1#88 meeting [1]:

Agreements:
· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead

· Detection of neighbor cell for measurement is based on NR-SS
In this document, we further discuss CONNECTED mode measurement based on our previous contributions [2] [3].
2. Discussion
2.1. CSI-RS design for CONNECTED mode measurement
Although RAN1 agrees that CSI-RS can be used for L3 mobility, how to configure additional CSI-RS such as whether multiplexed in a SS block or not is not decided yet. Generally speaking, cell-specific signals NR-SSS are used for broadcast transmission to realize synchronization related functions, and additional IDLE/ CONNECTED mode measurement; while CSI-RS are used for data related functions such as CSI acquisition and beam management, and additional CONNECTED mode measurement. As these two signal sets have different periodicities and beamforming properties, multiplexing them together in one block will complex the system design and “always on block” will also restrict operator’s deployment flexibility as well as the introduction of future service or future features. So, we propose to decouple the design of CSI-RS for L3 mobility and SS burst sets design. 

Further, in LTE FD-MIMO, CSI-RS can be transmitted in semi-persistent and periodic, or triggered aperiodic way. For NR, CSI-RS can be not only used for CSI acquisition, but also beam management as well. Unified CSI-RS design and configurable CSI-RS for L3 mobility are attractive solutions [4].
Proposal 1: CSI-RS for L3 mobility is not multiplexed with SS block.  
Proposal 2: Target for unified CSI-RS design and configurable CSI-RS for acquisition, beam management and L3 mobility.
When using CSI-RS for CONNECTED mode measurement, UE needs to be able to decode CSI-RS beam IDs and cell/TRP IDs, so that UE can exactly determine a CSI-RS beam coming from which cell/TRP. Although the detection of neighbor cell for measurement is based on NR-SS, additional mechanism or signaling among inter-gNBs are also needed to derive CSI-RS beam ID. In addition, to efficiently support network controlled inter-gNB mobility based on beamformed CSI-RS, inter-gNB coordination is needed, which can also potentially help to reduce overhead. Inter-gNB coordination mechanism is dependent on the output from RAN2.
Proposal 3: To support network controlled mobility based on CSI-RS, as well as CSI-RS beam ID acquisition and overhead reduction, inter-gNB coordination mechanism is needed which depends on the discussion from RAN2.
2.2. Multiple TRP transmission
As discussed in our previous contributions [2] [3], gNB supports different analog beamforming or hybrid beamforming capabilities with one or multiple TRPs; and NR should be able to develop all possible beam operations to increase cell-edge throughput, improve capacity, and meet other KPIs. So, if a cell uses multiple beams from different TRPs as joint transmission to serve UE, multiple CSI-RS measurement for L3 mobility should be supported.
In case of joint multi-beam transmission, multi-beam training procedure together with multi-beam handover mechanism should be carefully designed to leverage complexity and benefit, as well as beam training or measurement overhead, which is investigated in our beam management contribution [5]. However, multi-beams from different cells simultaneously serving one UE should be avoided, at least for NR Phase 1 stage. Transparent to UE is the preferred design principle for joint multi-beam transmission. 

Figure: Joint multi-beam transmission from multiple TRPs
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Proposal 4: Joint multi-beam transmission should be supported in NR; and multi-beam measurement and joint multi-beam training mechanism needs to be investigated to reduce overhead.
3. Conclusion

In this contribution, we discuss CSI-RS design for CONNECTED mode measurement and multi-beam measurement & training for multiple TRP transmission with the following proposals:
Proposal 1: CSI-RS for L3 mobility is not multiplexed with SS block.  
Proposal 2: Target for unified CSI-RS design and configurable CSI-RS for acquisition, beam management and L3 mobility.
Proposal 3: To support network controlled mobility based on CSI-RS, as well as CSI-RS beam ID acquisition and overhead reduction, inter-gNB coordination mechanism is needed which depends on the discussion from RAN2.

Proposal 4: Joint multi-beam transmission should be supported in NR; and multi-beam measurement and joint multi-beam training mechanism needs to be investigated to reduce overhead.
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