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1.
Introduction
In RAN5#87-e meeting, an issue has been introduced by DOCOMO in [1], that some legacy UEs (e.g., Rel-9) cannot properly decode System Information broadcasted in the real network. These problematic UEs cannot correctly handle the extended value of SIB-Type IE in SystemInformationBlockType1 message (SIB19 and onwards). If the NW schedules SIB19+ in SIB1, the problematic UEs will treat this as an encoding error and consider the cell as barred.
Suppose that both normal UEs and problematic UEs exist simultaneously in the real network, the additional extended fields has been added for SIB1 since TS 36.331-cj0 so that SIB19 and onwards can be scheduled without incompatibility issues with the legacy UEs. The detailed CR for core Spec is RP-201939. 
Therefore, there is two options for NW now: 

Option 1:  NW scheduled SIB19+ via legacy field (covered by TC 8.1.2.15, the prose CR is R5-203060);

Option 2:  NW scheduled SIB19+ via extended field (New option introduced in RP-201939);
The new option is not currently covered by any RAN5 test cases yet, so we propose new test cases to be added to ensure that,

1) The legacy UEs not supporting the new option can properly ignore newer extended fields and access to the cell;

2) The UEs supporting new option can acquire SIB19 and onwards by using the new scheduling list.
2.
Discussion
The following will explain the compatibility issue in detail, then introduce the new fields introduced in RAN2, and finally discuss the RAN5 test related to the new extended fields.
2.1. Legacy field in SIB1
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

SystemInformationBlockType1 ::=

SEQUENCE {


…

cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


…

nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

…
SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo


SchedulingInfo ::=
SEQUENCE {


si-Periodicity



SI-Periodicity-r12,


sib-MappingInfo



SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12-v920, sibType13-v920,











sibType14-v1130, sibType15-v1130,











sibType16-v1130, sibType17-v1250, sibType18-v1250,











..., sibType19-v1250, sibType20-v1310, sibType21-v1430, 










sibType24-v1530, sibType25-v1530, sibType26-v1530}

…
-- ASN1STOP
The concatenation of legacy fields are specified as above, having removed other unconcerned IEs for simplicity. Since the problematic UEs cannot comprehend sibType19-v1250 and onwards in SIB-Type IE. If SIB19+ is scheduled in the cell as below, the problematic UEs will decodes SIB1 unsuccessfully and treat this cell as barred.
	Information Element
	Value/remark
	Comment

	SystemInformationBlockType1
	
	

	  schedulingInfoList
	2 entries
	

	    SchedulingInfo[1]
	
	SI-message #1 

	       si-Periodicity
	
	

	       sib-MappingInfo 
	2 entries
	

	         SIB-Type
	sibType2
	

	    SchedulingInfo[2] 
	
	SI-message #2 

	       si-Periodicity
	
	

	       sib-MappingInfo
	1 entry
	

	         SIB-Type
	sibType3
	

	         SIB-Type
	sibType24-v1530
	


Actually this issue could be fixed by UE software upgrade to correct UE behaviour. Neverless, Operators mentioned atRAN2 #111-e meeting that not all of the defective UEs can be upgraded. To cover this in RAN5 testing, RRC TC 8.1.2.15 has been added in R5-203060 to verify whether the devices supports sibType19-v1250 and onwards in SIB-Type IE.

Observation 1: The legacy fields (Option 1) have been covered by TC 8.1.2.15 in RAN5 testing, the prose CR is R5-203060.
2.2. Extended field in SIB1 (New Option)
Suppose that both normal UEs and problematic UEs exist simultaneously in the real network, the additional extended fields has been added for SIB1 in TS 36.331 so that SIB19 and onwards can be scheduled without incompatibility issues with the legacy UEs. There are two main extended field introduced, SchedulingInfoList-v12j0 and SchedulingInfoListExt-r12. The concatenation of extended fields is specified as below, having removed other unconcerned IEs for simplicity. 
[TS 36.331 - fb0]
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

SystemInformationBlockType1 ::=

SEQUENCE {
…

freqBandIndicator




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,

…

nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

…             //the long concatenation is omitted
SystemInformationBlockType1-v12j0-IEs ::=
SEQUENCE {


schedulingInfoList-v12j0


SchedulingInfoList-v12j0
OPTIONAL,
-- Need OR


schedulingInfoListExt-r12


SchedulingInfoListExt-r12
OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

SchedulingInfoList-v12j0 ::=
SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v12j0

SchedulingInfoListExt-r12 ::=
SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfoExt-r12

SchedulingInfo-v12j0 ::=
SEQUENCE {


sib-MappingInfo-v12j0

SIB-MappingInfo-v12j0



OPTIONAL
-- Need OR

}

SchedulingInfoExt-r12 ::=
SEQUENCE {


si-Periodicity-r12


SI-Periodicity-r12,


sib-MappingInfo-r12


SIB-MappingInfo-v12j0
}

SIB-MappingInfo-v12j0 ::=
SEQUENCE (SIZE (1..maxSIB-1)) OF SIB-Type-v12j0

SIB-Type-v12j0 ::=


ENUMERATED {









sibType19-v1250, sibType20-v1310, sibType21-v1430,









sibType24-v1530, sibType25-v1530, sibType26-v1530,









sibType26a-v1610, sibType27-v1610, sibType28-v1610,









sibType29-v1610, spare6, spare5,









spare4, spare3, spare2, spare1, ...}

…
}

-- ASN1STOP

2.2.1
SchedulingInfoListExt-r12
[TS 36.331 - fb0]
	schedulingInfoListExt

Indicates scheduling information of additional SI messages. The UE concatenates the entries of schedulingInfoListExt to the entries in schedulingInfoList, according to the general concatenation principles for list extension as defined in 5.1.2. If the schedulingInfoListExt is present, E-UTRAN ensures that the total number of entries of this field plus schedulingInfoList (without suffix) shall not exceed the value of maxSI-Message.


The schedulingInfoListExt IE can include additional SI messages that only include SIB19 and onwards. If schedulingInfoListExt is included, the network may only set SIB18- in the legacy scheduling list. UE will not read the extended field if it does not support new extensions.
For example, the scheduling information of OSI can be configured as below, SI-message #1 contains SIB2 and SIB4, SI-message #2 contains SIB3, and SI-message #3 contains SIB19 and SIB24. 
	Information Element
	Value/remark
	Comment

	SystemInformationBlockType1
	
	

	  schedulingInfoList
	2 entries
	

	    SchedulingInfo[1]
	
	SI-message #1 

	      si-Periodicity
	rf32
	

	        sib-MappingInfo 
	
	

	          SIB-Type
	sibType2
	

	          SIB-Type
	sibType4
	

	    SchedulingInfo[2] 
	
	SI-message #2 

	       si-Periodicity
	rf64
	

	         sib-MappingInfo
	
	

	           SIB-Type
	sibType3
	

	  …
	
	

	  nonCriticalExtension 
	
	

	    lateNonCriticalExtension
	
	

	      nonCriticalExtension
	
	

	        nonCriticalExtension
	
	

	          nonCriticalExtension 
	
	

	            nonCriticalExtension
	
	

	              nonCriticalExtension
	
	

	               schedulingInfoListExt-r12
	
	

	                  SchedulingInfoExt-r12 [1]
	
	SI-message #3

	                    si-Periodicity-r12
	rf16
	

	                    sib-MappingInfo-r12
	
	

	                      SIB-Type-v12j0 [1]
	sibType19-v1250
	

	                      SIB-Type-v12j0 [2]
	sibType24-v1530
	


2.2.2
SchedulingInfoList-v12j0
[TS 36.331 - fb0]
	schedulingInfoList

Indicates scheduling information of SI messages. The schedulingInfoList-v12j0 (if present) provides additional SIBs mapped into the SI message scheduled via schedulingInfoList (without suffix). If E-UTRAN includes schedulingInfoList-v12j0, it includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).


SchedulingInfoList-v12j0 is introduced to allow SIB19+, e.g. SIB24, to be included along with SIB18-, e.g. SIB3 in the same SI message. In this way, the network can have more flexibility on scheduling System Information. 
For example, the scheduling information of OSI can be configured as below, SI-message #1 contains SIB2, SIB4 and SIB19, meanwhile SI-message #2 contains SIB3 and SIB24.
	Information Element
	Value/remark
	Comment

	SystemInformationBlockType1
	
	

	  schedulingInfoList
	2 entries
	

	    SchedulingInfo[1]
	
	SI-message #1 

	      si-Periodicity
	rf32
	

	        sib-MappingInfo 
	
	

	          SIB-Type
	sibType2
	

	          SIB-Type
	sibType4
	

	    SchedulingInfo[2] 
	
	SI-message #2 

	       si-Periodicity
	rf64
	

	         sib-MappingInfo
	
	

	           SIB-Type
	sibType3
	

	  …
	
	

	  nonCriticalExtension 
	
	

	    lateNonCriticalExtension
	
	

	      nonCriticalExtension
	
	

	        nonCriticalExtension
	
	

	          nonCriticalExtension 
	
	

	            nonCriticalExtension
	
	

	              nonCriticalExtension
	
	

	                schedulingInfoList-v12j0
	2 entries
	

	                  SchedulingInfo-v12j0 [1]
	
	SI-message #1

	                    SIB-MappingInfo-v12j0
	
	

	                      SIB-Type-v12j0 [1]
	sibType19-v1250
	

	                  SchedulingInfo-v12j0 [2]
	
	SI-message #2

	                    SIB-MappingInfo-v12j0
	
	

	                      SIB-Type-v12j0 [1]
	sibType24-v1530
	


2.3. Extended field testing in RAN5
The new option is not currently covered by any RAN5 test cases yet, so we propose new test cases to be added to ensure that,

1) The legacy UEs not supporting the new option can properly ignore newer extended fields and access to the cell;

2) The UEs supporting new option can acquire SIB19 and onwards by using the new scheduling list.
For case 1), we propose to add new test cases in TS 36.523-1 to verify whether UE can access to the cell normally when SchedulingInfoListExt-r12, schedulingInfoList-v12j0 or both are present in the broadcasted SIB1, mainly for Rel-12+ LTE UEs not supporting the new option. The CRs for the extended field can be found below in [4] - [6].
Proposal 1: RAN5 to add new test cases in TS 36.523-1 to verify UE behaviour when SchedulingInfoListExt-r12, schedulingInfoList-v12j0 or both are scheduled in the network, mainly for Rel-12+ LTE UEs including CatM UEs not supporting the new option. The CRs for the extended field can be found below in [4] - [6].
For case 2), we propose to add new test cases to verify whether UE can comprehend the new extended fields correctly and acquire SIB19 and onwards when SchedulingInfoListExt-r12 or schedulingInfoList-v12j0 is present in the broadcasted SIB1, mainly for Rel-12+ LTE UEs supporting the new option. Although theoretically there would be a need to provide test coverage for all Rel-12+ LTE UEs supporting at least one of the SIBs from SIB19 onwards, the real use case of immediate importance is SIB24 because it is used for mobility between LTE and NR. The CRs for the extended field can be found below in [7] - [8].
Proposal 2: RAN5 to add new test cases in TS 38.523-1 to verify whether UE can comprehend the new extended fields correctly and acquire SIB24 when SchedulingInfoListExt-r12 or schedulingInfoList-v12j0 is present in the broadcasted SIB1. The CRs for the extended field can be found below in [7] - [8].
3.
Conclusion
Observation 1: The legacy fields (Option 1) have been covered by TC 8.1.2.15 in RAN5 testing, the prose CR is R5-203060.
Proposal 1: RAN5 to add new test cases in TS 36.523-1 to verify UE behaviour when SchedulingInfoListExt-r12, schedulingInfoList-v12j0 or both are scheduled in the network, mainly for Rel-12+ LTE UEs including CatM UEs not supporting the new option. The CRs for the extended field can be found below in [4] - [6].
Proposal 2: RAN5 to add new test cases in TS 38.523-1 to verify whether UE can comprehend the new extended fields correctly and acquire SIB24 when SchedulingInfoListExt-r12 or schedulingInfoList-v12j0 is present in the broadcasted SIB1. The CRs for the extended field can be found below in [7] - [8].
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