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1 Introduction
There have been discussions and agreements for NR-U control plane in the WI phase. Baselines for some topics such as paging, system information scheduling and cell reselection were confirmed with proposals for further enhancements, while other topics including connected mobility were waiting for the discussion in NR. In this contribution we discuss and give our opinions on further CP enhancements for NR-U.
2 Discussion
(1) Paging
It has been agreed to allow more opportunities in time domain for paging to cope with LBT failure, and the paging window option is accepted considering UE power consumption and existing the calculation formula of PO. In RAN2#107 it was further agreed that PO consists of ‘S × X’ PDCCH monitoring occasions. The FFS remaining are: 1) monitoring occasions before calculated PO, 2) dynamic configuration.
Monitoring occasions before calculated PO

Some companies suggested to allow a “monitoring before calculated PO” option considering late LBT success so that UE can monitor possible paging transmission from the previous cycle. Compared with the theoretical increase of reachability, there are some drawbacks for this option. On one hand, the UE has to wake up earlier and monitor for longer time which leads to power consumption, and the possibility of successful reception is doubted considering the back off mechanism of LBT, in which more monitored idle time is required for a successful LBT if the previous one fails. On the other hand, even if the gNB succeeds in LBT and paging message is transmitted in the next cycle, it is unaware whether the UE employs monitoring before calculated PO and thus it has to attempt again in the configured window anyway. 
Consider that monitoring before calculated PO has limited chance increasing reception of paging message but leads to more UE power consumption. We see very few benefit allowing to monitor before calculated PO and the cons are obvious.
Proposal 1: There is no need to configure the UE with monitoring occasions before its calculated PO.
Dynamic configuration
With paging window configured, gNB can keep attempting to transmit paging message in the window, and the UE will keep monitoring the paging message in the window accordingly. Therefore UE power consumption should be a restriction when configuring paging window, which can be left to implementation. To further reduce power consumption, dynamic termination was proposed. It was agreed that If UE receives on PDCCH addressed to P-RNTI in a PDCCH monitoring occasion for paging corresponding to an SSB in a PO, UE is not required to monitor subsequent PDCCH monitoring occasions corresponding to that SSB in that PO. This can bring reduction to UE power consumption and other kind of enhancement is unnecessary.
Proposal 2: Dynamic paging window configuration can be left to network implementation.
(2) System information

In NR SIBs having the same periodicity can be mapped to the same SI message, and each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. The intention for SI message scheduling is to cope with LBT failure. In the SI phase it was assumed that SI-window extension as a basic solution in time domain. Other enhancements were proposed including SI-window overlapping and multiple SI-windows for one SI message.

Table I: A comparison of solutions for SI message broadcast

	Solution
	Standard impact
	UE power consumption
	Limitations

	a) SI-window extension
	None. Easy to implement.
	Increase if CCA fail continues.
	Standard: SI-windows cannot overlap.

	b) multiple SI-window for one SI message
	Support of configuring multiple SI-windows for one SI message.
	Increase with number of configured windows. Less increase for early success.
	Standard: one SI-windows for each message.

	c) SI-window overlapping
	Support of SI-window overlapping and SI messages differentiation.
	May be less increase than a) and b).
	UE buffer. Standard: SI-windows cannot overlap.
Introducing in SI-RNTI


In RAN2#106 this issue was discussed and confirmed that no optimization is needed. From the perspectives of aligning with NR and time needed for modifying standard, it is better to remain as it is now.
Proposal 3: SI-window extension as a basic solution for NR-U and no further enhancement is needed in this release.
(3) Cell reselection
In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. As a result if a UE follows the “best cell” rule it may reselect to a cell belonging to its unregistered PLMN. There were preventative and posterior solutions proposed for this issue. It was agreed in RAN2#106 that if highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. It was further agreed in RAN2#107 that the UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. Note that these were posterior solutions after the inappropriate reselection. For the preventative solutions, indication of PLMN ID requires to read MIB from multiple cells or cooperation among operators, and the white list option is of much complexity for updating and UE-location-based listing.
Proposal 4: Preventative solutions including PLMN ID indication and white list will NOT be introduced for cell reselection in NR-U.
(4) Connected mobility
Considering that the connected mobility is controlled by the network and there is an ongoing WI of NR mobility enhancement, it is better to only consider NR-U specific enhancements, e.g. HO based on LBT and CHO considering RSSI or channel occupancy.
Proposal 5: Connected mobility for NR-U shall only consider unlicensed specific issues e.g. related to LBT and channel occupancy.
3 Conclusions
In this contribution we discuss further CP enhancements for NR-U. We would like to propose:
Proposal 1: There is no need to configure the UE with monitoring occasions before its calculated PO.

Proposal 2: Dynamic paging window configuration can be left to network implementation.
Proposal 3: SI-window extension as a basic solution for NR-U and no further enhancement is needed in this release.
Proposal 4: Preventative solutions including PLMN ID indication and white list will NOT be introduced for cell reselection in NR-U.
Proposal 5: Connected mobility for NR-U shall only consider unlicensed specific issues e.g. related to LBT and channel occupancy.
