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1. Introduction
In RAN1 #86bis meeting, the following agreements related to periodicity of SS burst set have been approved [1]:
· From RAN1 specification perspective, NR air interface defines at least one periodicity of SS burst set
· FFS: whether or not to define common periodicity range for SS burst set across NR carriers
· Values of the periodicities of SS burst set is for further study
· E.g., 5ms, 40ms, 100ms
· The lowest value of the periodicity of SS burst set is X ms, e.g., 5ms, 40ms, 80ms 
· Note: Interval of SS burst can be the same as interval of SS burst set in some cases, e.g., single beam operation
· Note: the main bullet can be applied to PSS, SSS and/or PBCH
· FFS: networks is allowed to transmit SS burst set at least at the defined periodicities
· FFS: UE is allowed or informed to adapt acquisition procedure based on periodicities of SS burst set
· FFS: For example, if multiple periodicities of SS burst set are defined for initial blind acquisition, UE assumes X ms of an NR carrier as periodicity of SS burst set for dwell time on a freq

In this contribution, we share our views on the periodicity of SS burst set for high frequency carrier with multi-beam based deployment. And then the related initial access procedure is discussed.



2. Periodicity of SS burst set
In a high frequency carrier, beam sweeping can be used to transmit SS burst set to compensate for large path loss and attenuation. Both horizontal and vertical narrow beams are swept to guarantee signal qualities for cell edge users. Beamformed SS can be transmitted in a TDM or FDM manner, and the maximum transmission bandwidth and periodicity of SS burst set are under discussion. 
Three examples of periodicities (5ms, 40ms, 100ms) are given by the RAN1 #86bis meeting. Shorter periodicity of SS burst set (e.g., 5ms) will be beneficial for cell acquisition and initial access. However, user data transmitted simultaneously with SS should have the same beamformer as SS to allow hybrid or analogy beamforming, which will limit the flexibility of scheduling. For a long periodicity of SS burst set (e.g., 40ms or 100ms), control plane latency might be a problem. With an increase of the periodicity of SS burst set, the access time will also be increased. Fig.1 shows transmit and receive beam sweeping by a TRP in the synchronization and access stage. If the periodicity of receive beam sweeping is same as transmit beam sweeping, the target of NR for control plane latency (10ms) cannot be met [2]. In order to meet the requirements of NR, high frequency TRP with larger periodicity value (e.g., 40ms or 100ms) should work in non-standalone manner.
Observation 1: Considering scheduling flexibility and control plane latency, non-standalone operation with a longer periodicity of SS burst is a good solution. 


 
Fig. 1 Transmit and receive beam sweeping of TRP

In a non-standalone scenario, a low frequency TRP (LF-TRP) can inform the direction and access timing of UE to a high frequency TRP (HF-TRP), thus the receive beamforming of the latter can be simplified. In order for the HF-TRP to offer accurate and timely access information, especially to a moving UE, the LF-TRP can also trigger the HF-TRP to transmit on-demand (aperiodic) SS bursts. The SS burst within one periodicity of SS burst set is shown in Fig.2.


Fig. 2 SS within one SS burst set

Proposal 1: Both periodic and aperiodic SS should be supported by high frequency carriers.
3. Initial access procedure
In LF-TRP assisted non-standalone scenario, the LF-TRP can decide whether and how to assist the UE to access the HF-TRP. For example, the LF-TRP can make this decision according to its own traffic load, the channel quality between UE and HF-TRP, the willingness of the UE or other conditions. If the LF-TRP decides to assist an idle UE to access to HF-TRP, the information required for accessing should be exchanged between the LF-TRP and the UE. One straightforward way to exchange such information is to establish a connection between the LF-TRP and UE. Since only small amount of information needs to be exchanged, and the target of low control plane latency is not easy to achieve in this non-standalone scenario, a simplified information exchange procedure between a LF-TRP and UE should be studied. 
Proposal 2: For non-standalone scenarios, simplified information exchange procedure between LF-TRP and UE should be studied.
Fig.3 shows an example of such a simplified information exchange procedure in non-standalone scenario. In this example, the LF-TRP and HF-TRP are co-located. The LF-TRP can configure a new preamble group for the UE to report information implicitly and there is no need to establish a connection between them. For example, for an idle UE which is camped on the LF-TRP, when the previously measured RSRP of the HF-TRP is better than that of the LF-TRP, it can select a preamble from this newly defined preamble group. According to agreement at the RAN1 #86bis meeting, at the LF-TRP, the DL Tx beam for the UE can be obtained based on the detected RACH preamble. Since the LF-TRP and HF-TRP are co-located, the coarse beam weighting of the UE for HF-TRP can be deduced. One additional bit is introduced to RAR to indicate UE whether to search other SS bursts (e.g., SS burst of HF-TRP) or not. For example, bit “1” is used to indicate UE to further search other SS burst, and that the part of the access procedure between the UE and LF-TRP is finished. A response window for the UE to detect another SS burst can be predefined or pre-configured by LF-TRP. If UE does not receive another SS burst within this response window, another access procedure is needed. Bit “0” indicates that the UE should receive the following RAR and prepare to access to LF-TRP.

Fig. 3 An example of simplified information exchange procedure in non-standalone scenario
4. Conclusions
In this contribution, we discuss periodicity of SS burst set and the access procedure for high frequency carriers. Based on these discussions, we have the following observation and proposals:
Observation: Considering scheduling flexibility and control plane latency, non-standalone operation with longer periodicity of SS burst is a good solution. 
Proposal 1: Both periodic and aperiodic SS should be supported by high frequency carriers.
Proposal 2: For non-standalone scenario, a simplified information exchange procedure between LF-TRP and UE should be studied.
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