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Introduction
[bookmark: _Ref462918989]In RAN2#106 meeting, the SI enhancements for NR-U were discussed [1], and the conclusion is that no optimization is needed for the case when all broadcast SI can be put into one SI message.

	R2-1906740	The Increased SI Transmission Opportunities in NR-U	PANASONIC R&D Center Germany.
Option 1. One SI message maps to one unique SI window, overlapping of SI windows is not allowed
Option 2. One SI message maps to one unique SI window, overlapping of SI windows is allowed
Option 3. One SI message map to one SI window which can be shared by multiple SI messages
Option 4. One SI message is allowed to map to more than one SI windows
Option 5. The mapping between the SI messages and SI windows is configurable
DISCUSSION
- 	QC think that O4 is not needed and think that it would be beneficial to be able to transmit as much SI as possible once the channel is occupied. 
- 	Panasonic think O4 is beneficial. 
- 	Nokia think we don’t have that many SIBs, Ericsson agrees that no improvement is needed and think that today all SI can be sent in one message. LG agrees. Google think the number of SIBs will increase. 
- 	ZTE also think we don’t need anything. With small cells we can rely more on on-demand SI. 
- 	Charter think we need to address this. 
For the case when all broadcast SI can be put in one SI message, no optimization is needed. 




This paper first observes that putting all SIBs into one SI message and transmitting it in NR-U is not always feasible, and then proposes possible remedies to overcome the issue caused by previous agreement.
[bookmark: _Ref178064866]Discussion
The issue of putting all SIBs into one SI message
In TS 38.214 [2], section 5.1.3.2 specifies the restriction on the size of the SI message as follows. 
“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.”
If we only rely on the assumption that all SIBs are to be put together in single SI message to resolve the SI issues (e.g., the overlapping of extended SI windows) in NR-U, it may not always be practicable due to the SI size limitation specified in TS 38.214. Table 1 lists the size of each SIB under different situations. The minimal size of SIBx is calculated based on the situation where no optional fields are not presented and only mandatory fields are presented. The maximal size of SIBx is calculated based on the situation where all fields are presented and the WhateverList IE contains the maximal possible elements (e.g., frequencyBandList in SIB2 contains 8 NR-MultiBandInfo IEs). As both ‘minimal size’ and ‘maximal size’ situations are extreme cases and hence are not suitable to be used to argue whether it is practicable to put all SIBs into one SI message, we further assume another compromised and conservative case where although all optional fields are presented, the WhateverList IE contains moderate number of elements. Table 2 explains the assumptions we use to calculate the size of each SIB in the 4th column of Table 1.
TABLE 1. The calculated SIB sizes under different situations.
	
	Minimal size (bit)
	Maximal size (bit)
	Size for the assumption case (bit)

	SIB2
	39
	1,583
	639

	SIB3
	0	
	616
	304

	SIB4
	65
	17,512
	2,820

	SIB5
	3
	11,519
	2,087

	SIB6
	48
	56
	56

	SIB7
	47
	63
	63

	SIB8
	47
	71
	71

	SIB9
	39
	64
	64

	Total size
	288
	31,484
	6,104



TABLE 2. The details of the assumption for the ‘assumption case’ in Table 1.
	
	Description of the assumption case

	SIB2
	All fields are presented; frequencyBandList contains 4 NR-MultiBandInfo; frequencyBandListSUL contains 4 NR-MultiBandInfo; nr-NS-PmaxList contains 4 NR-NS-PmaxValue

	SIB3
	All fields are presented; intraFreqNeighCellList contains 8 IntraFreqNeighCellInfo; intraFreqBlackCellList contains 8 PCI-Range

	SIB4
	All fields are presented; interFreqCarrierFreqList contains 3 InterFreqCarrierFreqInfo; frequencyBandList contains 4 NR-MultiBandInfo; frequencyBandListSUL contains 4 NR-MultiBandInfo; nr-NS-PmaxList contains 4 NR-NS-PmaxValue; intraFreqNeighCellList contains 8 IntraFreqNeighCellInfo; intraFreqBlackCellList contains 8 PCI-Range

	SIB5
	All fields are presented; carrierFreqListEUTRA contains 4 CarrierFreqEUTRA; eutra-multiBandInfoList contains 4 EUTRA-MultiBandInfo; eutra-FreqNeighCellList contains 4 EUTRA-FreqNeighCellInfo; eutra-BlackCellList contains 8 EUTRA-PhysCellIdRange

	SIB6
	All fields are presented

	SIB7
	All fields are presented

	SIB8
	All fields are presented

	SIB9
	All fields are presented



In the assumption case, putting SIB2, SIB3, and SIB4 together already exceeds the size limitation specified in TS 38.214, hence the chance of exceeding the size limitation is even higher if all SIBs are to be put together in one SI message. 
Observation 1: Putting all SIBs into one SI message may exceed the size limitation of the SI message, and hence is not always possible.
Furthermore, the latency requirement for acquiring one SIB could be different from that of acquiring another SIB. Putting all SIBs into one SI message means the network has to schedule the SI message in a way that the most restricted latency requirement among all SIBs has to be satisfied. Inevitably, the SI messages need to be transmitted quite frequently, which may result in significant overheads.
Observation 2: Putting all SIBs into one SI messages may force the network to schedule the SI messages according to the most restricted latency requirement among the SIBs, which may produce unnecessary overheads.
Based on the observations, we suggest RAN2 to reopen the discussion on the possible SI enhancements [1][3][4][5][6][7] for NR-U, instead of relying on the assumption that all SIBs are to be transmitted together in one SI message.
Proposal 1: RAN2 reopen the discussion on the possible SI enhancements for NR-U, instead of relying on the assumption that all SIBs are to be transmitted together in one SI message.
If proposal 1 is not agreeable, we may need to ask RAN1 to relax the size limitation for the SI message, so that it can be easier for the NR-U network to transmit all SIBs together in one SI message.
Proposal 2: Check RAN1 if it is possible to relax the size limitation (2976 bits) for the SI message, given that RAN2 assume all SIBs are to be transmitted together in one SI message in NR-U.

Conclusion
In this paper, we discuss the feasibility/practicability of putting all SIBs into one SI message in NR-U, and have the following observations.
Observation 1: Putting all SIBs into one SI message may exceed the size limitation of the SI message, and hence is not always possible.
Observation 2: Putting all SIBs into one SI messages may force the network to schedule the SI messages according to the most restricted latency requirement among the SIBs, which may produce unnecessary overheads.
Based on the observations, we propose that RAN2 should reopen the discussion on the SI enhancements in NR-U, instead of relying on the assumption that all SIBs are to be transmitted together in one SI message.
Proposal 1: RAN2 reopen the discussion on the possible SI enhancements for NR-U, instead of relying on the assumption that all SIBs are to be transmitted together in one SI message.
If proposal 1 is not agreeable, we would like RAN2 to check with RAN1 whether it is possible to relax the size limitation of the SI message.
Proposal 2: Check RAN1 if it is possible to relax the size limitation (2976 bits) for the SI message, given that RAN2 assume all SIBs are to be transmitted together in one SI message in NR-U.
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