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1. Introduction

A study item proposal on NR-based Access to Unlicensed Spectrum [1] was approved in RAN-75. The study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required

In [2], we analysis the user plane aspects for NR-based access to unlicensed spectrum. In this contribution, we would like to discuss about the control plane aspects and give corresponding proposals.
2. Discussion 

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 [3]. Based on these scenarios, we would like to discuss about the impacts on control plane aspects as listed below. 

2.1 RLM/RLF

In NR-based licensed cell, the UE assumes the RLM reference signal is sent on configured resource. The UE measures the reference signal and generates a measurement result as IS (in-sync)/OOS (out-of-sync). If the measurement result is above a threshold for OOS, OOS is generated; if the measurement result is below a threshold for IS, IS is generated. However in NR-based unlicensed cell, it cannot be guaranteed the RLM reference signal is successfully sent on the configured resource since the transmission of the reference signal may be blocked by LBT. If LBT fails, the RS transmission will be dropped. However the UE will not be aware of this and always consider this measurement result as OOS even if the channel condition is good. This inaccurate measurement result may lead to unnecessary RLF. Therefore, it is proposed to taking the LBT result into consideration when studying the RLM/RLF mechanism for NR-based unlicensed cell. 

Proposal 1: Taking the LBT result into consideration when studying the RLM/RLF mechanism for NR-based unlicensed cell.
2.2 Hidden Node detection

In Rel-13 LAA, hidden node problem had already been discussed. Two solutions were proposed during the discussion: one is RTS (Request to Send)/CTS (Clear To Send) mechanism; the other is RSSI measurement. Finally we only adopted RSSI measurement mechanism, i.e., if a hidden node is detected and have great impact on communication between LAA eNB and UE, the network can deactivate this LAA SCell. Therefore, RSSI measurement should be supported as a baseline when studying hidden node detection for NR-based unlicensed cell.

Proposal 2: RSSI measurement should be supported as a baseline when studying hidden node detection for NR-based unlicensed cell. 

2.3 SI acquirement

For standalone scenario, a UE is connected only to a NR-U cell, without any licensed band cell. Therefore, different from non-standalone scenarios, SI needs to be broadcasted on NR-based unlicensed cell. However, as mentioned in our companion contribution [2], a successful LBT procdured is needed before each transmission on unlicensed spectrum. Therefore, for SI transmission on NR-based unlicensed spectrum, the SI transmission within a SI window may be blocked by LBT, in which case the network may need to wait for next available SI window for SI transmission. This will introduce additional latency and more flexible SI occasion may need to be defined. Therefore, it is proposed to take the LBT latency into account when designing the SI occasion for SI transmission on NR-based unlicensed cell.

Proposal 3: Taking the LBT latency into account when designing the SI occasion for SI transmission on NR-based unlicensed cell.
2.4 Paging

Similar as SI transmisision, paging information needs to be transmitted on NR-based unlicensed cell as well for standalone scenario. 

In LTE, fixed paging occasion is used. However, as mentioned above for SI transmission, the transmission of paging wihin the paging occasion 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 paging information transmission. This will introduce additional latency and more flexible paging occasion may need to be defined. Therefore it is proposed to take the LBT latency into account when designing the paging occasion for paging transmission on NR-based unlicensed cell.

Proposal 4: Taking the LBT latency into account when designing the paging occasion for paging transmission on NR-based unlicensed cell.
3. Conclusion

In this contribution, we discuss the control plane aspects, e.g., RLM/RLF, hidden node detection, SI acquirement and paging for NR-based access to unlicensed spectrum and we have the following proposals:  
Proposal 1: Taking the LBT result into consideration when studying the RLM/RLF mechanism for NR-based unlicensed cell.
Proposal 2: RSSI measurement should be supported as a baseline when studying hidden node detection for NR-based unlicensed cell. 

Proposal 3: Taking the LBT latency into account when designing the SI occasion for SI transmission on NR-based unlicensed cell.
Proposal 4: Taking the LBT latency into account when designing the paging occasion for paging transmission on NR-based unlicensed cell.
Proposal 2: More flexible paging occasion should be studied for NR-based unlicensed cell.
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