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In RANP#72, the SID on NR is updated, and the aspects related to standalone cell operation are as following:
Study and identify the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:
· Tight interworking between the new RAT and LTE 
· Interworking with non-3GPP systems
· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands
· [Standalone operation in unlicensed bands is FFS]
· Efficient multiplexing of traffic for different services and use cases on the same contiguous block of spectrum
· Stand alone operation in licensed bands
In this contribution, we mainly focus on the initial access and mobility of NR standalone cell.
Discussion
Initial access and mobility
For standalone cell operation, reference signals (e.g. DRS) are periodically transmitted by the cell to provide time/frequency synchronization and RRM measurement, which is the basis for further transmission/reception and cell selection/reselection. In addition to DRS, system information is also necessary to provide the basic characteristics of the cell, such as the system bandwidth, the radio resource configuration parameters, etc. Meanwhile, paging is used by the network to inform UE incoming calls and necessary essential information changes, for example, ETWS message.
In legacy LTE, the system information is divided into MIB and SIB. MIB carries the most essential information, and it is transmitted by PBCH in physical layer. SIB is divided into different categories, and different SIB messages correspond to different usage scenarios, such as cell configuration message, neighbor cell hand over message, and ETWS message. SIB is carried by PDSCH with corresponding PDCCH in common search space. Different SIBs/MIB messages also have different periodicities to account for the different message characteristics. Paging message is independently transmitted from MIB/SIBs.
In WiFi specification, the AP related information is transmitted in a beacon message. The beacon message contains all the information for transmission/reception. The beacon message can be transmitted by the AP periodically and also can be transmitted based on the STA’s probe request message. The advantage is that by receiving a single beacon message, the STA can obtain all the necessary messages, and the disadvantage is that it can’t be optimized for a specific information element in the beacon message.
For NR standalone cell operation, forward compatibility is an important optimization objective. To provide more space for introduction of future features, system information and paging message should be transmitted as less as possible while maintain the normal cell operation. In following subsections, we will describe how to reduce the system information and paging message transmission in details.
MIB/SIB
There are mainly two ways to reduce the system information transmission instance. One way is to adopt a WiFi like compact system information transmission. That is, to allocate continuous time resources for the system information. If the periodicity of MIB/SIB are kept, that is, MIB still has 40ms duty cycle, and SIB1 has 80ms duty cycle, to allocate continuous time domain resources for MIB and SIB, the offsets need to be adjusted to allow MIB/SIB transmission in the same or adjacent subframe. If the periodicity and the content of MIB and SIB can be reorganized, they can share the same periodicity and offset similar to the WiFi beacon message.
Another way is to transmit the system information based on UE request. Periodic system information transmission is mainly to deal with the random UE accessing to the network. Actually, the system information is mainly useful when there is a UE trying to access the network. To cope with this situation, the system information except for the information essential to UE’s cell camping and accessing can only be transmitted if there is at least a UE requesting for it. In legacy system like LTE, the first uplink transmission is performed on PRACH with time/frequency synchronization obtained by DRS and system information received from periodic MIB/SIB transmission. If the UE is to transmit uplink information without knowledge of system information, some of the PRACH related radio parameters need to be set to the default value, such as the target receive power, the PRACH format, and the possible time/frequency resources for PRACH transmission.
Proposal 1: Consider time domain continuous system information transmission.
Proposal 2: Consider system information transmission based on UE request.
Beamforming
In high frequency band, the main difference of the channel characteristic from low band is the large path loss, which will limit the cell coverage. Thanks to the large antenna array deployment, beamforming can be used to increase the SNR. 
In legacy releases, data transmission is based on DMRS, which can use precoding in the transmitter side. While for PBCH and PDCCH, the demodulation is based on CRS, which means that there is no precoding gain from the transmitter side. To cope with the large path loss, beamforming should also be used for PBCH and PDCCH. New DMRS pattern should be designed for PBCH and PDCCH. Meanwhile, the relationship between DMRS pattern and the specific beam should also be predefined or configured in DRS.
Proposal 3: Considered DMRS based PBCH/PDCCH transmission.
Conclusion
In this contribution, we discussed system information and paging message transmission in the NR standalone cell, and we also investigated the beamforming for common control and broadcasting channels. Our proposals are as following:
Proposal 1: Consider time domain continuous system information transmission.
Proposal 2: Consider system information transmission based on UE request.
[bookmark: _GoBack]Proposal 3: Considered DMRS based PBCH/PDCCH transmission.
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