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1. Introduction

RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [1]. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

Furthermore for LBT RAN1 agreed [2]

· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

For standalone scenario, all serving cells are deployed on unlicensed specturm without any licensed band cell. Therefore, different from non-standalone scenarios, SI needs to be broadcasted on NR-based unlicensed cell. In this contribution, we intend to discuss some details related to paging and SI acquirement for NR-U and provide our consideration.
2. Paging
In NR licensed cell, both CN-initiated and RAN-initiated paging are supported where CN-initiated paging is applied to IDLE UEs and RAN-initiated paging is applied to INACTIVE UEs. The POs of a UE for CN-initiated and RAN-initiated paging are based on the same UE ID. We believe that this is also applicable to NR unlicensed cell.

Proposal 1: CN-initiated and RAN-initiated paging should be supported for standalone NR-U opearation as NR licensed cell.

In unlicensed spectrum, LBT is applied before performing a transmission including SSB transmission. If LBT is failed, the transmission will be dropped. The transmission of paging within the paging occasion on NR-based unlicensed cell may be blocked due to LBT failure. In this case the network may need to wait for next available occasion for paging information transmission. This will introduce additional latency and some enhancement may be needed to relieve the LBT impact.  Actually the most straightforward mechanism to increase the paging transmission opportunities is to configure more paging occasions in the time domain. In this case, the network is able to try to access the resource for another attempt in case of LBT failure quickly and the impact on latency is relieved. 
Obsevation 1: LBT failure may impact the transmission of paging message in NR-U.
Proposal 2: More paging occasions in the time domain can be considered to relieve the LBT impact.
Another solution is to increase the transmission opportunities on the frequency domain. In the frequency domain, NR-U may support wideband operation (more than 20 MHz) where subband LBT will be supported, i.e. multiple subband LBTs (20MHz) will be applied within a wideband carrier including multiple subbands. If the paging message failed to be transmitted on one subband due to LBT failure, it may be transmitted successfully on another subband. Consider the UE’s ability of bandwidth reception, paging message will be transmitted within the bandwidth of initial active DL BWP. Furthermore RAN1 agreed “Initial active DL/UL BWP is approximately 20MHz for 5GHz band” and “Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band”. Support of multiple paging occasions within different subbands may be difficult for some UEs due to the bandwidth reception capacity. For UEs which are capble of wide bandwidth reception, the network can send duplicated paging messages on each subband to increase transmission opportunities, however in this case too much paging overhead is introduced especially in multi-beam scenarios. There are twoalternatives to reduce the paging overhead in wideband carrier as listed below.
· Solutions#1: Single subband for paging in a single wideband carrier to avoid duplication for all UEs, Core Set for paging is indicated in RMSI. One example is shown in figure 1.
· Solutions#2: Group UEs through UE_IDs to different subband in order to reduce the paging overhead. All UEs capble of wide bandwidth reception are grouped into different subband by paging channel index (PCHI). One example is shown in figure 2.
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Figure 1: solution#1
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Figure 2: solution#2

Proposal 3: RAN2 to study the meachanisms to decrease paging overhead in the frequency domain especially in multi-beam scenarios for UEs capble of wideband reception.
3. SI acquirement
Similar as paging transmisision, SI needs to be transmitted on NR-based unlicensed cell as well for standalone scenario. For MIB in licensed cell, it is included in SSB with PSS/SSS and the detailed design is up to RAN1. Therefore for NR-U, similar principle applies as well, i.e., RAN2 focus on the discussion on SIB at this stage and the detailed design of MIB is pending on RAN1. 
Proposal 4: RAN2 focus on the discussion on SIB at this stage and the detailed design of MIB is pending on RAN1.
As mentioned above for paging transmission, the transmission of SIB on NR-based unlicensed cell may also be blocked due to LBT failure. In this case the network may need to wait for next available occasion for SIB transmission. This will introduce additional latency and it is proposed to take the LBT latency into account when designing the SIB occasion for SIB transmission on NR-based unlicensed cell. Actually as discussed for paging, some enhancement to increase the transmission opportunities from either the time domain or the frequency domain can be considered and also in order to support wideband operation, how to decrease the SI overhead should be discussed as well. 
Proposal 5: More SIB occasions in the time domain can be considered to relieve the LBT impact.
Proposal 6: RAN2 to study the meachanisms to decrease SIB overhead in the frequency domain especially in multi-beam scenarios for UEs capble of wideband reception.
4. Conclusion

In this contribution, we discuss paging and SI and we have the following observation and proposals 
Obsevation 1: LBT failure may impact the transmission of paging message in NR-U.
Proposal 1: CN-initiated and RAN-initiated paging should be supported for standalone NR-U opearation as NR licensed cell.

Proposal 2: More paging occasions in the time domain can be considered to relieve the LBT impact.
Proposal 3: RAN2 to study the meachanisms to decrease paging overhead in the frequency domain especially in multi-beam scenarios for UEs capble of wideband reception.

Proposal 4: RAN2 focus on the discussion on SIB at this stage and the detailed design of MIB is pending on RAN1.
Proposal 5: More SIB occasions in the time domain can be considered to relieve the LBT impact.
Proposal 6: RAN2 to study the meachanisms to decrease SIB overhead in the frequency domain especially in multi-beam scenarios for UEs capble of wideband reception. 
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