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1 Introduction
In latest RAN2 meeting, RAN2 reached the following agreements:

Agreements
1
NR will support cell reservation via broadcasting an indication per PLMN similar to cellReservedForOperatorUse in E-UTRAN.
2
Cell reservation indication will be broadcasted in RMSI.
3
NR will support cell selection and reselection procedure for Access Classes 11 to 15.
4
If a UE is unable to acquire Minimum SI in a cell, it shall consider it “barred” for up to X seconds where X is FFS.
Agreement:

1
Introduce an indication in RMSI for forward compatibility purposes, e.g., CSG.

In this paper, we will discuss the remaing issues about cell reservation mechanism in NR.
2 Discussion
RAN plenary has concluded in LS [2] to not introduce any CSG or similar concept in release-15. However, RAN plenary also said “RAN agreed to task RAN WG2 to investigate and specify necessary forward compatibility mechanisms in release-15 so that a feature similar (but not necessarily identical) to the current CSG could be introduced in a future release in a backwards compatible manner”. Considering forward compatibility, there may be two approaches to support the function:

· Alt 1: use cell reservation for CSG in future;

· Alt 2: use cell barring, and indicate that CSG is the exception in the future release;

With Alt 1, cell reservation is configured for CSG in future. Considering forward compatibility, from the first NR version (i.e. Rel-15), the UE should consider the cell as barred if the UE does not support or can not identify the reservation configuration (which is introduced in later version).
We understand that cell barring and cell reservation can be applicable to different scenarios. If one cell is forbidden camping for all the UEs, cell barring can be used. If one cell is allowed by part UEs, but forbidden for other UEs, cell reservation can be used.

Observation 1: Cell barring mechanism is better applicable for the scenarios where all the UEs are forbidden camping. Cell reservation mechanism is better applicable for the scenarios where part UEs are forbidden camping. 

Therefore, we prefer to Alt 1. Except the ‘operator use’ purpose and CSG purpose, possibly other purposes are introduced in future to only allow part UE camping. We think that all the purposes where to only allow part UE camping can be supported by using the cell reservation mechanism.
Proposal 1: Cell reservation mechanism can be used for multiple use purposes (at least including operator use and CSG) and support future extension. The following ASN.1 structure example can be as baseline:
cellReservedConfig   SEQUENCE {

    operatorUse       BIT STRING(SIZE (1..maxPLMN))  OPTIONAL, -- each bit corresponds to one PLMN

    reservedForFutureUse            ENUMERATED {true}  OPTIONAL, 
...
}                         OPTIONAL,    -- absent means no reservation
Proposal 2: Considering forward compatibility, from the first NR version (i.e. Rel-15), the UE should consider the cell as barred if the UE does not support the use purpose or can not identify the use purpose (which is introduced in later version).

In LTE, one csg-Indication is broadcasted in SIB1, which is used to indicate that the cell is one CSG cell:

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,


csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},

If cell reservation can be used for CSG, the separate csg-Indication is not needed since it can be indicated via the reservation configuration.
Proposal 3: Separate csg-Indication is not needed in Rel-15, which can be instead done by introducing a csg (or other) indication in a future release and by reservation configuration for Rel-15 UEs.

3 Conclusion

The paper discusses cell reservation mechanism in NR and we propose:
Observation 1: Cell barring mechanism is better applicable for the scenarios where all the UEs are forbidden camping. Cell reservation mechanism is better applicable for the scenarios where part UEs are forbidden camping. 

Proposal 1: Cell reservation mechanism can be used for multiple use purposes (at least including operator use and CSG) and support future extension. The following ASN.1 structure example can be as baseline:

cellReservedConfig   SEQUENCE {

    operatorUse       BIT STRING(SIZE (1..maxPLMN))  OPTIONAL, -- each bit corresponds to one PLMN

    reservedForFutureUse            ENUMERATED {true}  OPTIONAL, 
...
}                         OPTIONAL,    -- absent means no reservation
Proposal 2: Considering forward compatibility, from the first NR version (i.e. Rel-15), the UE should consider the cell as barred if the UE does not support the use purpose or can not identify the use purpose (which is introduced in later version).

Proposal 3: Separate csg-Indication is not needed in Rel-15, which can be instead done by introducing a csg (or other) indication in a future release and by reservation configuration for Rel-15 UEs.
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5 Text Proposal
–
SIB1

Editor’s Note: Discuss whether to keep SIB1 for the December version. FFS

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: Network to UE

SIB1 message
-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {


-- FFS / TODO: Add other parameters. 


-- Frequency offset for the SSB of -5kHz (M=-1) or +5kHz (M=1). When the field is absent, the UE applies no offset (M=0).


-- The offset is only applicable for the frequency range 0-2.65GHz. Corresponds to parameter 'M' (see 38.101, section FFS_Section)


frequencyOffsetSSB



FrequencyOffsetSSB















OPTIONAL,
-- Need R


-- Time domain positions of the transmitted SS-blocks in an SS-Burst-Set (see 38.213, section 4.1)


ssb-PositionsInBurst



SEQUENCE {



-- Indicates the presence of the up to 8 SSBs in one group



inOneGroup






BIT STRING (SIZE (8)),



-- For above 6 GHz: indicates which groups of SSBs is present



groupPresence





BIT STRING (SIZE (8))









OPTIONAL -- Cond above6GHzOnly


},


-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])


ssb-PeriodicityServingCell


ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},


-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 


-- (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50),


uplinkConfigCommon





UplinkConfigCommon










OPTIONAL,


-- FFS: How to indicate the FrequencyInfoUL for the SUL


supplementaryUplink




SEQUENCE {



uplinkConfigCommon




UplinkConfigCommon










OPTIONAL 



-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 


}
























OPTIONAL, -- Cond SUL


tdd-UL-DL-Configuration



TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


tdd-UL-DL-configurationCommon2

TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


pdcch-ConfigCommon




PDCCH-ConfigCommon











OPTIONAL,


pucch-ConfigCommon




PUCCH-ConfigCommon











OPTIONAL,
cellReservedConfig   SEQUENCE {

    operatorUse       

BIT STRING(SIZE (1..maxPLMN))  OPTIONAL, -- each bit corresponds to one PLMN

    reservedForFutureUse  
ENUMERATED {true}  OPTIONAL, 


...

}                         

OPTIONAL, 

lateNonCriticalExtension



OCTET STRING














OPTIONAL,


nonCriticalExtension




SEQUENCE{}















OPTIONAL 
}

-- TAG-SIB1-STOP

-- ASN1STOP

	SIB1 field descriptions

	cellReservedConfig
Indicate the cell reservation configuration. The UE considers the cell as Barred upon reception of an uncomprehended value.
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