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1 Introduction
According to RAN plenary decision in RP#77 [1], RAN4 should complete CSI-RS based RRM/RLM requirement aiming Jun 2018:

	RRM/RLM

· Aiming December 2017 completion:

· SS Block based RRM/RLMGap pattern design should be forwared compabible to CSI-RS based measurement


· Aiming June 2018 completion:

· CSI-RS based RRM/RLM




However until now, the CSI-RS based RRM requirements were still zero in RAN4 due to lack of time in NR R-15. In RAN4#90 meeting it is already agreed that the CSI-RS based L3 measurement requirement will be specified in Rel-16 [R4-1902032]. Actually RAN1 and RAN2 had specified the completed physical layer design, procedure and related signaling work of CSI-RS based RRM. We think it is worth to establish a work items to further study the CSI-RS based RRM requirements from RAN4 point of view.
In the rest of this contribution, we will further elaborate the motivation from RAN4 RRM perspective and provide the scope for the potential work item. 
2 Justification 
Although the justification work on the functionality of CSI-RS based RRM has been done in other groups, e.g. RAN1/2, the followings elaborate on the necessity from RRM point of view.

· Bandwidth part/SCell without SSB

According to RAN1 design, BWP without SSB can be configured by network to UE. The motivation of configuring BWP without SSB is that it is inefficient for network to broadcast cell specific SSB on every BWP in wideband system. RE overhead would be heavy and BS would has to perform SSB beam sweeping on every BWP which might potentially degrade the system throughput. In this case, CSI-RS resource shall be configured for RRM measurement. 

In carrier aggregation scenario it is possible that SSB is not transmitted in SCC considering the RE overhead and less flexibility. In this case, in order to perform SCell addition/release, activation/deactivation and measurement on deactivated SCell, CSI-RS shall be configured for RRM measurement.
· Bandwidth and density

Bandwidth of CSI-RS is per-UE configured by network. Larger bandwidth of CSI-RS means the higher reference signal density in frequency domain. In the meanwhile, wider bandwidth CSI-RS measurement can bring faster measurement. In the other hand, small bandwidth of CSI-RS measurement can save power. NR supports BW size of {24, 48, 96, 192, 268} PRBs in CSI-RS numerology. Frequency domain density for the 1-port CSI-RS with density {1, 3} can be used for mobility purpose CSI-RS measurement. Network can flexibly configure CSI-RS measurement BW and density according to different situations.
· Per-UE Periodicity and offset
CSI-RS periodicities and offsets are configured per UE. Compared with SSB configuration which is per-frequency configured, the network can configure CSI-RS with different periodicities and offsets for different UEs. This brings the possibility of the accurate SINR measurement quantity since the SINR measurement performed based on SSB can not embody the actual throughput of target cell when the SSB (or SMTC) are colliding between serving cell and neighbour cells.
· Fine beam based handover
Cell-specific SSB beams are intrinsically quite wide to cover the whole NR Cell. Measurement based on SSB may not always be able to reflect the channel quality of the narrow beam carrying user data of the target cell. Thus relying on detected SSB direction to transmit Msg2 in contention-free HO RACH procedure can be quite inefficient and may cause HO failure and trigger RACH procedure repetition. This, in turns, can result in a severe system level performance degradation especially in large NR Cells supporting potentially thousands of UEs. To avoid this problem in contention-free RACH procedure for HO, Msg2 should be sent based on a narrow UE-specific CSI-RS beam direction. In addition, the known cell condition may be changed if UE can perform handover based on CSI-RS fine beam.
· Numerology

Numerology for CSI-RS was agreed in RAN1: {15, 30, 60} for sub6GHz and {60, 120, 240} for over6GHz. As was widely discussed in previous RAN4 meetings, quite a lot of UEs cannot support simultaneous reception of data and SSB with different numerologies. These UEs require gap to perform SSB based measurement. However, CSI-RS can be configured with the same numerology as data, especially for 60KHz SCS which cannot supported by SSB. Thus measurement gap can be avoid and higher throughput can be expected.

· Beam differentiation in NR cell deployments with SFN transmission of SSBs

Considering SFN scenario, where different TRPs share the same physical cell ID, UE cannot be able to differentiate SSBs transmitted from different TRPs. Network may have problem in determining the TRP and resource for data transmission to the UE in SSB based handover. However, if CSI-RS based handover is supported, network can immediately configure UE-specific TRP for data transmission based on CSI-RS based RRM measurement results that triggered handover, since such a configured CSI-RS can be associated with dedicated PRACH preambles.
Based on the above advantages, it is necessary to support CSI-RS based RRM functionalities. To support these functionalities, corresponding CSI-RS based L3 measurement requirements need to be specified.

3 Time budget
Compared with the other topics which is decided to postpone to Rel-16 listed in [1], the study scope of CSI-RS based L3 measurement covers multiple aspects (elaborate in section 4). CSI-RS based L3 measurement is an essential functionality. It is worth to be studied exhaustively. Thus we propose to setup a separate WI. 
In Figure 1, we show the available TUs for NR and LTE in the whole Rel-16 timeline [2].
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Figure 1: The available RAN4 TUs for the rest of Rel-16
We observed that at least for Q3, Q4 2019 and Q1 2020 there are some TUs available, and even in the next quarter the available TUs for some meeting are positive. In our view, there is still room to accommodate RAN4-led work in Rel-16. It would be fair to give the change for RAN4 to start some useful work to improve the user experience. Otherwise, the whole Rel-16 will be skipped for RAN4-led non-spectrum related work.
4 Proposed scopes for WI
In this section, we would like to provide the potential scope for CSI-RS based L3 mobility. 
· Specify the CSI-RS based handover requirements

· Specify the UE capability of supporting CSI-RS based measurements
· Evaluate and specify the CSI-RS based measurement requirements including

· Gap pattern of CSI-RS based L3 measurement if needed

· CSI-RS based intra-frequency and inter-frequency definition 
· Intra-frequency and inter-frequency measurement requirements (e.g., measurement period, CSI-RS resource index, CSSF, etc.)

· CSI-RS based measurement requirements on deactivated SCC 

· Evaluate and specify the SCell activation/deactivation time if CSI-RS based L3 measurement is supported, if needed

· Evaluate and specify CSI-RS based L3 measurement accuracy
5 Conclusions

In this contribution, we list the justification on CSI-RS based L3 measurement and we propose a new WI to complete the CSI-RS based L3 measurement related requirements.
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