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1. Introduction
SI broadcasting issues for NR-U were discussed during the NR-U Study Item. The main conclusions were as follows:
· 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. 

RAN2#106 has further discussed this topic and agreed on the following:
· For the case when all broadcast SI can be put in one SI message, no optimization is needed. 

RAN2 has still not decided if there should be any optimizations when there are more than one SI message, which we discuss in this contribution.
2. Discussion
One of the design principles for NR-U, similar to eLAA, is to transmit as much as possible when LBT is successful and a COT is available. To this end, COT sharing between gNB and UE are used and DRS should contain as much signal as possible needed for initial access.

For SI broadcasting, it was already observed during the Study Item minimizing the number of LBTs for SI broadcasting is beneficial and captured in the TR. Rel-15 already allows transmitting an SI message in the same window as SIB1 so, as RAN2#106 concluded, no new optimization is needed for single SI message.

If there are more than two SI messages, the same functionality is supported. Some companies argue that NR-U will always use single SI message. However, this is purely a gNB implementation choice. In fact, it is not optimal to put all the SIB messages in one SI message since they don’t all require the same periodicity. For example, as part of Rel-16 IIoT WI, a timing information will be broadcasted and for accurate timing, it will require more often transmission. If all the SIB messages are transmitted together, they will all have to be transmitted at the lowest periodicity required.
Observation 1: Different SIB messages have different periodicity requirements. Transmitting all of them in one SI message may not be feasible or can be wasteful due to unnecessary frequent transmission. 
The sizes of the SIB messages may also not allow combining them into a single SI message. 

Observation 2: The sizes of the SIB messages may also not allow combining them into a single SI message. 

Therefore, it is important to be able to transmit several SI messages together. Following Rel-15 NR framework, this means that they can have an overlapping window. 
The reception of many SI messages simultaneously 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. 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 1: 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.

When two SI messages are sent in the same window, a mechanism is needed 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. 

Observation 3: NR already allows overlapping window for SIB1 and other SI message where an indication in DCI is used for differentiation.

Proposal 2: RAN2 should consult with RAN1 on the feasibility of extending NR DCI indication for differentiation between two SI messages.
For SIB changes and ETWS/CMAS indication, Rel-15 NR uses “Short Message” which is transmitted at paging occasions. In both Connected and Idle mode, the UE only needs to monitor this message for notification of these changes. In NR-U, since paging transmissions will be subject to LBT, it would be beneficial if this message can also be transmitted in the SMTC window. RAN1 can decide on this can be multiplexed with SSBs.
Proposal 3: Short Message for SI change and ETWS/CMAS indication can be transmitted in SMTC. RAN1 can decide on how it can be multiplexed with other signals within SMTC.
The on-demand SI used in Rel-15 NR is also applicable for NR-U as a baseline and the same procedure (both msg1 and msg3 based can be used). One issue with msg1 based SI request is that it gives two configuration options which are at the extreme: 1-) one preamble to request all SI 2-) separate preamble for each SI. The second option is beneficial when the UE does not need all the SI messages. However, if the UE needs several SI messages, it needs to either perform separate RACH procedures for each or request them all in which case the gNB needs to perform LBT for each SI message. Both options are not good even for NR licensed but significantly exacerbated considering the LBT for each RACH and SI message. Therefore, a more optimal method is beneficial. At the very least, it should be possible to allow both Option 1 and 2 together.
Proposal 4: For msg1 based SI request, a more optimal way to request SI messages, considering the LBT impact for RACH and SI, should be discussed. As a minimum, it should be possible to configure both separate preamble and common preamble options together.
3. Conclusion

In this contribution, we discussed paging and SI broadcasting for NR-U and observe and propose the following:
Observation 1: Different SIB messages have different periodicity requirements. Transmitting all of them in one SI message may not be feasible or can be wasteful due to unnecessary frequent transmission. 
Observation 2: The sizes of the SIB messages may also not allow combining them into a single SI message. 

Proposal 1: 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 3: NR already allows overlapping window for SIB1 and other SI message where an indication in DCI is used for differentiation.

Proposal 2: RAN2 should consult with RAN1 on the feasibility of extending NR DCI indication for differentiation between two SI messages.
Proposal 3: Short Message for SI change and ETWS/CMAS indication can be transmitted in SMTC. RAN1 can decide on how it can be multiplexed with other signals within SMTC.
Proposal 4: For msg1 based SI request, a more optimal way to request SI messages, considering the LBT impact for RACH and SI, should be discussed. As a minimum, it should be possible to configure both separate preamble and common preamble options together.
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