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1 Introduction

This document addresses the handling of some fields specific to SA operation within the NSA ASN.1. In some cases it is clear that we have to define SA specific fields in the NSA ASN.1, for forward compatibility; most obviously in the MIB where scheduling information for SIB1 will be needed.  There are additional features such as inter-RAT measurements in which it could be considered whether and how we should build forward compatibility into the NSA ASN.1.

2 Discussion
MIB contents

The MIB contents are substantially known at this point, with a few exceptions: the type of ssb-IndexExplicit, and the type of pdcchConfigSIB1.  (The TTI for SIB1 is also under discussion and could conceivably need to be signalled in the MIB, but in our understanding the proposal of [2], e.g., would not require it to be signalled.  For this discussion we assume that even if two TTI lengths are supported, the TTI can be inferred from other sources and does not need to be signalled.)  The SSB index is independent of SA/NSA operation, but the PDCCH configuration for SIB1 is needed only for SA.  Its current status in RAN1, as of email discussion [90b-NR-04], is that the maximum size is X bits, where X is TBD and “can be chosen to be up to [8] bits”.  In short, while it looks likely that the PDCCH configuration will fit inside 8 bits, RAN1 theoretically could conclude that a longer field is needed.

It should be clear that a resolution to this issue is needed before the NSA ASN.1 can freeze, and RAN2 need input from RAN1 to progress this aspect of the MIB.

It was suggested during discussion in RAN2#99bis that for SA-specific fields in the MIB, some indication is needed in the specification that they are not relevant to NSA operation.  No very drastic problem seems to occur if this is not done, but it could cause some confusion in implementation; thus we see some benefit in documenting the information, but it seems not necessary to use anything more rigorous than ASN.1 comments.

Proposal 1: Indicate the SIB1 PDCCH configuration as an SA-specific field in ASN.1 comments.

If SIB1 is not transmitted in an NSA cell, it is not clear if or how this would be indicated in the MIB.  One possibility would be to reserve a value for pdcch-ConfigSIB1 to mean “SIB1 not present”, but the feasibility of this approach depends on what RAN1 decide about the format of the field.  An alternative would be to indicate some value for the configuration and simply not transmit SIB1; an NSA UE should not need to look for SIB1 (except for the possibility of ANR, if supported in the NSA case), while a UE looking for a standalone cell will fail to find SIB1 and correctly consider this cell unavailable.

We consider that it would be more elegant and slightly less burdensome for the UE to indicate absence of SIB1 explicitly if possible, assuming the format of pdcch-ConfigSIB1 can support it.

Proposal 2: A non-standalone cell that does not transmit SIB1 indicates the fact in the MIB with a reserved value of pdcch-ConfigSIB1 (pending RAN1 agreements compatible with this).
Inter-RAT measurements

Although inter-RAT measurements under NR control are not supported as part of NSA operation, we know they will be needed in the SA phase and the structures for measurement messaging should reflect that.  At least at the top level, it is clear that measurement towards LTE will be needed.
Proposal 3: Add a “measObjectEUTRA” option to the CHOICE structure in measObject (inside MeasObjectToAddMod).

Proposal 4: Add a “measResultListEUTRA” option to the CHOICE structure in measResultNeighCells (inside MeasResults).

We could define the needed types with baseline contents—e.g. we know that MeasObjectEUTRA will require an EARFCN—but it seems not possible at this stage to populate them fully; for example, the equivalent information of neighCellConfig in the LTE measurement object is not obvious, there has been no conclusion on how (or whether) to handle CGI reporting of LTE cells towards an NR serving cell, etc.  It seems clear in any case that both structures need to be extensible, and thus the safest approach may be to define them as extensible empty structures, with a clear indication in ASN.1 comments that they are not applicable for NSA operation.

Proposal 5: Define the new MeasObjectEUTRA and MeasResultEUTRA types as empty SEQUENCEs with an extension marker.

In addition to LTE, we may eventually want to support measurement towards other technologies e.g. WLAN.  So it seems like a natural conclusion to make the relevant CHOICE structures extensible.

Proposal 6: The CHOICE structures in measObject and measResultNeighCells should be extensible.

ASN.1 text proposal

-- ASN1START

-- TAG-MIB-START

MIB ::= SEQUENCE {


-- Part of the SSB index transmitted explicitly in the MasterInformationBlock (see 38.213, section 4.1).


-- The SSB-Index identifies this SSB in the SS-Burst-Set. 


ssb-IndexExplicit




TYPE_FFS!,


systemFrameNumber




BIT STRING (SIZE (8)),


-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.


-- Values 15, 30 and 60 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz


subCarrierSpacingCommon



ENUMERATED {kHz15, kHz30, kHz60, kHz120),


-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 


-- Absence of the field indicates that no offset if applied (offset = 0). See 38.211, section 7.4.3.1)


ssb-subcarrier-offset



INTEGER (1..11)











OPTIONAL,


-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


-- Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters

-- Needed for standalone operation only

pdcchConfigSIB1





TYPE_FFS!, 


-- Indicates that UE shall not campe on this cell


cellBarred






ENUMERATED {barred, notBarred}, 


-- Indicates that intraFreqReselection is not allowed when cellBarred is set to barred.


intraFreqReselection



ENUMERATED {allowed, notAllowed},


spare







BIT STRING (SIZE (???))

}

-- TAG-MIB-STOP

-- ASN1STOP
 […]

MeasObjectEUTRA information element

-- ASN1START

-- TAG-MEAS-OBJECT-EUTRA-START

-- Needed for standalone operation only
MeasObjectEUTRA ::= SEQUENCE {


...

}
-- TAG-MEAS-OBJECT-EUTRA-STOP 

-- ASN1STOP

[…]

MeasObjectToAddModList information element

-- ASN1START

-- TAG-MEAS-OBJECT-TO-ADD-MOD-LIST-START

MeasObjectToAddModList ::=




SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod

MeasObjectToAddMod ::=





SEQUENCE {


measObjectId







MeasObjectId,



measObject








CHOICE {



measObjectNR







MeasObjectNR,



measObjectEUTRA







MeasObjectEUTRA,



...

}

}

-- TAG-MEAS-OBJECT-TO-ADD-MOD-LIST-STOP 

-- ASN1STOP

[…]

MeasResults information element

-- ASN1START

-- TAG-MEAS-RESULTS-START

MeasResults ::=







SEQUENCE {


measId









MeasId,


measResultServingFreqList




MeasResultServFreqList,


measResultNeighCells





CHOICE {



measResultListNR






MeasResultListNR,



measResultListEUTRA






MeasResultListEUTRA,



...

}





























OPTIONAL

}

MeasResultServFreqList ::=




SEQUENCE (SIZE (1..maxServCell)) OF MeasResultServFreq

MeasResultServFreq ::=





SEQUENCE {


servFreqId








ServCellIndex















OPTIONAL,


measResultServingCell





MeasResultNR,


measResultBestNeighServingCell



MeasResultNR















OPTIONAL

}

MeasResultListNR ::=





SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


--FFS: Details of cgi info 


cgi-Info








TYPE_FFS!


measResult








SEQUENCE {



cellResults








SEQUENCE{




resultsSSBCell







ResultsSSBCell













OPTIONAL,




resultsCSI-RSCell 






ResultsCSI-RSCell












OPTIONAL



}



rsIndexResults







SEQUENCE{




resultsSSBIndexes






ResultsPerSSBIndexList











OPTIONAL, 




resultsCSI-RSIndexes





ResultsPerCSI-RSIndexList 










OPTIONAL



}




























OPTIONAL


}

}

-- Needed for standalone operation only
MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA

-- Needed for standalone operation only
MeasResultEUTRA ::= SEQUENCE {


...

}

ResultsSSBCell ::= 






SEQUENCE {


ssb-Cellrsrp







RSRP-Range
















OPTIONAL,


ssb-Cellrsrq







RSRQ-Range
















OPTIONAL,


ssb-Cellsinr







SINR-Range
















OPTIONAL

}

ResultsCSI-RSCell ::= 





SEQUENCE {


csi-rs-Cellrsrp







RSRP-Range
















OPTIONAL,


csi-rs-Cellrsrq







RSRQ-Range
















OPTIONAL,


csi-rs-Cellsinr







SINR-Range
















OPTIONAL

}

ResultsPerSSBIndexList ::= 




SEQUENCE (SIZE (1..maxNroSSBs)) OF ResultsPerSSBIndex

ResultsPerSSBIndex ::= 





SEQUENCE {


ssbIndex








SSBIndex,


ss-rsrp









RSRP-Range
















OPTIONAL,


ss-rsrq









RSRQ-Range
















OPTIONAL,


ss-sinr









SINR-Range
















OPTIONAL

}

resultsPerCSI-RSIndexList ::= 



SEQUENCE (SIZE (1..maxNroCSI-RS)) OF ResultsPerCSI-RSIndex

ResultsPerCSI-RSIndex ::= 




SEQUENCE {


csi-rsIndex








CSI-RSIndex,


csi-rsrp








RSRP-Range
















OPTIONAL,


csi-rsrq








RSRQ-Range
















OPTIONAL,


csi-sinr








SINR-Range
















OPTIONAL

}

-- TAG-MEAS-RESULTS-STOP

-- ASN1STOP

3 Conclusion
Proposal 1: Indicate the SIB1 PDCCH configuration as an SA-specific field in ASN.1 comments.

Proposal 2: A non-standalone cell that does not transmit SIB1 indicates the fact in the MIB with a reserved value of pdcch-ConfigSIB1 (pending RAN1 agreements compatible with this).
Proposal 3: Add a “measObjectEUTRA” option to the CHOICE structure in measObject (inside MeasObjectToAddMod).

Proposal 4: Add a “measResultListEUTRA” option to the CHOICE structure in measResultNeighCells (inside MeasResults).

Proposal 5: Define the new MeasObjectEUTRA and MeasResultEUTRA types as empty SEQUENCEs with 

Proposal 6: The CHOICE structures in measObject and measResultNeighCells should be extensible.
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