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1. Introduction

In last RAN4 #83, system level and link level simulations for NR RRM were initially discussed. It was identified that some of the RRM requirements need to be defined based on link level simulation, including e.g. RLM, cell detection, measurement accuracy and etc. The agreements were captured in [1], of which the relevant part is duplicated here in the following table:

	· For the link studies include at least:

· RLM (in-sync and out-of-sync)
· Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.


In this contribution, we provide our view on beam identification RRM requirement from link level simulation perspective.

2. Discussion
According to RAN1 design, a NR cell can be detected by SS blocks, which consist of PSS, NSSS and PBCH. A NR UE can obtain the cell ID and OFDM symbol level synchronization by detecting PSS and NSSS. However, PSS and NSSS are not enough for UE to obtain the complete timing information. Although the number of SS blocks and the composition of SS burst set can be predefined, UE still needs to know the index of current beam which is being detected. Otherwise UE would not get the complete timing information of the target cell. The remaining timing information is carried in PBCH.
Detailed cell identification procedure is discussed in our companion contribution in [2]. In summary we think for measurement in RRC_IDLE and RRC_INACTIVE state, UE only needs to know the cell ID and the measurement results (RSRP or others) of the target cell. Therefore, UE doesn’t need to decode the PBCH for every candidate neighbour cell. Similar with the corresponding procedure in LTE, UE will read system information of neighbour cells only after the cell reselection is decided after evaluation. This is beneficial for measurement efficiency and UE power consumption. 

However, this is quite speculative at this stage. There are still some uncertainties. For one thing, RAN2 currently is discussing how to derive the cell quality based on multiple beams, i.e. how to determine the cell level quality based on the N received beams. If this also apply for neighbour cell, then UE would need to identify and distinguish multiple beams from neighbour cell. For another thing, currently not only SSS, but also DMRS in PBCH and CSI-RS (at least in RRC_CONNECTED state) can be used for neighbour cell measurement. For CSI-RS measurement, serving cell would probably indicate UE with the ID and the pattern (REs that carry CSI-RS) of neighbour cell. However, without complete timing information UE cannot perform CSI-RS measurement even though the pattern is indicated. Thus once UE needs to perform CSI-RS measurement, UE will need to decode PBCH to acquire the complete timing information of neighbour cell.
That is beam level identification. In summary beam identification procedure consist of:

1) PSS/SSS detection

2) PBCH decoding

3) Measurement

1) and 2) has been discussed above. Regarding 3), that is based on the existing cell identification requirement in LTE. Specifically, 800ms cell search requirement contain 600ms PSS/SSS detection delay and 200ms measurement period. The measurement is used verify the cell ID and the timing. We suggest similar approach to define cell/beam identification delay requirements.

Proposal 1: beam identification delay = PSS/SSS detection + PBCH decoding + measurement

Regarding link level simulation, each part of beam identification delay can be evaluated separately. For instance, PSS/SSS detection requirement is also being studied in cell identification discussion. Measurement delay is now being studied in measurement period and accuracy discussion. We also provide simulation assumption for each of them in [3~5].
Proposal 2: from simulation perspective, there is no need of specific simulation for beam identification.

3. Conclusions
In this contribution we provide our view on beam identification RRM requirements from simulation perspective. After discussion the following conclusions are made:

Proposal 1: beam identification delay = PSS/SSS detection + PBCH decoding + measurement
Proposal 2: from simulation perspective, there is no need of specific simulation for beam identification.
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