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1. Introduction
Paging and SI broadcasting issues for NR-U were discussed during the NR-U Study Item. The main conclusions were as follows:
· It may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. 
· The additional locations can be provided in time domain by configuring an extended paging occasion (i.e. a paging window) or configuring multiple paging occasions to a UE. 
· It is beneficial that the paging occasions are transmitted in close time to or overlap with the reference signals.
· Since System Information (SI) transmissions will be subject to LBT, it is beneficial to add more transmission opportunities in time domain for SI transmission, e.g. by configuring a longer SI window. 
· If there is need to have multiple SI messages then with existing NR design, different SI messages require separate LBT procedures. It may be beneficial not to require multiple LBTs for different SI messages to increase the success probability of the transmission. 

In this contribution, we discuss paging and SI broadcasting for NR-U by taking into account the conclusions from the Study Item.

2. Discussion
NR-U Study Item concluded that additional opportunities for paging are beneficial to alleviate the LBT impact. Two main options for additional opportunities are multiple paging occasions (PO) or a paging window during which the paging message can be transmitted. We note that paging window is a special case of multiple PO and it is the better option for UE power savings. If the gNB can’t transmit the paging message at UE’s calculated PO, it should transmit it as soon as LBT passes.
Here we only focus on the case when search space is not zero since that case where PO is same as RMSI should still be decided by RAN1.

Observation 1: RAN2 should focus on paging when search space is not zero.
Proposal 1: A UE can be configured for an additional number of consecutive PO locations after its calculated PO when the paging message can be transmitted.

For multiple paging opportunities, FDM option was also discussed under the assumption that this can provide additional LBT diversity. Since RAN1 has concluded during the Study Item that the initial BWP is 20Mhz and LBT is performed in 20Mhz units, there is no benefit of configuring the UE with multiple FDM’ed PO occasions at the same time. However, it may be possible that these PO locations can be distributed in time (i.e. time hopping). This discussion is more appropriate for RAN1 scope. 

Observation 2: Multiple paging opportunities in another cell or sub-band may not feasible for Idle/Inactive mode where the initial BWP is 20Mhz unless RAN1 defines a hopping FDM pattern.

Proposal 2: As baseline, a UE receives paging messages only in initial BWP or in its active BWP as in NR.

If the UE is configured with multiple PO in time, it will have to monitor all of them if LBT is not successful. If the UE wakes up to measure DRS (the details are up to RAN1), it can also monitor an early indication for paging messages.
Observation 3: With the longer duration to monitor, informing the UE about existence of paging beforehand is beneficial for power savings.

Observation 4: When search space 0 is not used for paging, the UE may still need to monitor DRS before its paging occasion for QCL for TCI state.

Therefore, a mechanism to inform the UE about an existence of a paging message has both power and LBT benefits. RAN2 can coordinate with RAN1 on its feasibility.
Proposal 3: The gNB signals in DMTC whether there is a paging message for a UE (or a group of UEs) in the upcoming PO(s). RAN2 should communicate with RAN1 on the feasibility and design of such signaling.

For SI broadcasting, it was already observed during the Study Item that it is better to transmit SIBs close in time so that multiple LBTs are not needed. This can be done if overlapping SI windows are allowed. This necessitates a mechanism to differentiate between different SI messages. Rel-15 NR already uses DCI bits to differentiate between SIB1 and other SI and the same can be used if feasibility is confirmed by RAN1. 

However, transmitting many SI messages together can increase UE complexity, which may require new UE capabilities beyond Rel-15 NR where only one C-RNTI and one SI-RNTI are transmitted. In addition, this will require many bits in DCI, assuming this is the adopted solution for differentiation. Therefore, a sensible limit could be to allow only two SI messages to have overlapping window and not transmit the two SI messages simultaneously. 
Proposal 4: In NR-U, overlapping monitoring windows for SI messages are allowed for up to two SI messages where multiple SI messages are not transmitted in the same slot.

Observation 5: NR already allows overlapping window for SIB1 and other SI message where an indication in DCI is used for differentiation.

Proposal 5: RAN2 should consult with RAN1 on the feasibility of extending NR DCI indication for differentiation between two SI messages.
3. Conclusion

In this contribution, we discussed paging and SI broadcasting for NR-U and observe and propose the following:
Observation 1: RAN2 should focus on paging when search space is not zero.
Proposal 1: A UE can be configured for an additional number of consecutive PO locations after its calculated PO when the paging message can be transmitted.

Observation 2: Multiple paging opportunities in another cell or sub-band may not feasible for Idle/Inactive mode where the initial BWP is 20Mhz unless RAN1 defines a hopping FDM pattern.
Proposal 2: As baseline, a UE receives paging messages only in initial BWP or in its active BWP as in NR.

Observation 3: With the longer duration to monitor, informing the UE about existence of paging beforehand is beneficial for power savings.

Observation 4: When search space 0 is not used for paging, the UE may still need to monitor DRS before its paging occasion for QCL for TCI state.

Proposal 3: The gNB signals in DMTC whether there is a paging message for a UE (or a group of UEs) in the upcoming PO(s). RAN2 should communicate with RAN1 on the feasibility and design of such signaling.

Proposal 4: In NR-U, overlapping monitoring windows for SI messages are allowed for up to two SI messages where multiple SI messages are not transmitted in the same slot.

Observation 5: NR already allows overlapping window for SIB1 and other SI message where an indication in DCI is used for differentiation.

Proposal 5: RAN2 should consult with RAN1 on the feasibility of extending NR DCI indication for differentiation between two SI messages.
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