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Introduction
In this paper, we discuss some potential issues with SI enhancement for NR-U and provide our proposal.
[bookmark: _Ref525832169]Discussion
In order to identify which SI message is to be transmitted in Rel-15 NR, each SI message is associated with a SI window and the SI windows of different SI messages are not overlapped in time domain.
During NR-U SI stage, it was agreed ‘more opportunities for SI transmission in time domain may be needed to relieve LBT impact’. In WI stage, there is some discussions on whether new mechanism should be introduced to enhance the SI transmission if more opportunities for SI transmission are supported. Several options are discussed:
· Option 1: non-overlapped SI windows of different SI messages with a small SI period or large SI window size should be configured.
· Option 2: overlapped SI windows of different SI messages with a small SI period or a large SI window size should be configured.
In Rel-15, multiple SIBs can be mapped into one SI. Many companies proposed that the same functionality as Rel-15 can be reused to NR-U even the SI window should be configured with a small SI period and a large SI window size. Finally option 1 seems to be the common understanding and it was further agreed “for the case when all broadcast SI can be put in one SI message, no optimization is needed.”
It is a common understanding that, in NR-U, each SI message is associated with a SI window and the SI windows of different SI messages are, preferably, not overlapped in time domain as Rel-15.
Hence more SIBs will be mapped into one SI message compared with Rel-15. Some companies argued one of drawback is the SI size becomes larger and could potentially be larger than the maximum size defined in RAN1 as following. 
	The UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits.



The SI size of a SI message could potentially be larger than maximum size defined in RAN1.
It is believed then RAN2 needs to identify whether there is case where SIBs cannot be mapped to a suitable SI messages and also overlapped SI windows are needed. If, mapping all SIBs onto one SI message would result in larger-than-maximum-value message size, the network is able to map the part of SIBs to other SI message using non-overlapping SI windows, there would be no need for further optimization. 
It is noted the SI periodicity can be several frames and window length size can several slots. The maximum message value of 2976 bits can be transmitted within one slot while one frame includes multiple slots based on SCS as following.
	
	
	

	0 (15)
	14
	10

	1 (30)
	14
	20

	2 (60)
	14
	40

	3 (120)
	14
	80

	4 (240)
	14
	160



SI-SchedulingInfo ::=               SEQUENCE {
    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,
    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
    si-RequestConfig                    SI-RequestConfig                                                OPTIONAL,  -- Cond MSG-1
    si-RequestConfigSUL                 SI-RequestConfig                                                OPTIONAL,  -- Cond SUL-MSG-1
    systemInformationAreaID             BIT STRING (SIZE (24))                                          OPTIONAL,   -- Need R
    ...
}

SchedulingInfo ::=                  SEQUENCE {
    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},
    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    sib-MappingInfo                     SIB-Mapping
}

Based on the maximum message size 31484 bits and medium size 6104 bits [1] of all SIBs and 2976 bits can be transmitted with one slot, it seems to be rare case that, when multiple SI messages are needed due to reaching the maximum size of one SI message, there is no non-overlapping SI window to be used (even consider longer SI window). 
Network could take maximum SI message size and non-overlapping SI window into account when mapping the SIBs to SI messages.
It seems to be rare case that no non-overlapping SI window could be used to transmit multiple SI messages, when the size of one SI message is larger than its maximum value.
Proposal 1: Non-overlapping SI windows are used for mapping SIBs to multiple SI messages when one SI message size is larger than the maximum value. No further optimization is needed.
Conclusion
Based on the discussion we have the following: 
1. It is a common understanding that, in NR-U, each SI message is associated with a SI window and the SI windows of different SI messages are, preferably, not overlapped in time domain as Rel-15.
1. The SI size of a SI message could potentially be larger than maximum size define in RAN1.
Network could take maximum SI message size and non-overlapping SI window into account when mapping the SIBs to SI messages.
It seems to be rare case that no non-overlapping SI window could be used to transmit multiple SI messages, when the size of one SI message is larger than its maximum value.

Proposal 1: Non-overlapping SI windows are used for mapping SIBs to multiple SI messages when one SI message size is larger than the maximum value. No further optimization is needed.
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