3GPP TSG-RAN WG2#100
R2-1712285
Reno, USA, Nov. 27th - Dec. 1st, 2017                           
Source: 
OPPO
Title: 
How to Handle the Case Only Some PLMNs Have Access to 5GC?
Agenda Item:
9.7.2

Document for:
Discussion and decision

1 Introduction
In previous RAN2 meetings[1]

 REF _Ref498327767 \r \h 
 \* MERGEFORMAT [2], for LTE Connected to 5G-CN i.e. eLTE, it has been agreed that legacy UE should be barred as the UE doesn’t support 5GC NAS.  The related agreements are as follows.

Agreements

1
An LTE ng-eNB can belong to multiple PLMNs and for each PLMN,  it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.

2
In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.

3
For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).

FFS for the case that only some PLMN only have access to 5GC
4
In LTE, the system information should be extended to include information about the available CN per PLMN.

In this contribution, we discuss the FFS issue regarding to the case that only some PLMNs have access to 5GC.  We propose to keep RAN2 agreement to introduce new cellBarred-5GC IE and also clarify how legacy UE and 5GC-NAS capable UE use the legacy and new IE in SIB1.
2 New CellBarred-5GC IE in SIB1 and ng-eNB Aspects
As agreed in last meeting, one new cellBarred-5GC should be introduced for 5GC-NAS capable UEs.  We think this is a clean approach compared the other alternative to reuse “CellReservedForOperatorUse”.  We think the legacy “CellReservedForOperatorUse” IE is used for testing purpose e.g. driving test, thus it is not suitable to be used for normal UE (i.e. non-testing UE).  And, even if we reuse  

“CellReservedForOperatorUse”, legacy UE still need upgraded in order to not access 5GC only eLTE cell.
Observation 1 Reusing “CellReservedForOperatorUse” is not suitable for normal UE and also requires upgrading of legacy UE.

Therefore, we propose to keep RAN2 agreement to define a new CellBarred-5GC IE in SIB1.  And, to support both legacy UE and 5GC UE, the new IE should support per-PLMN barring function.  The example definition is as follows.

SystemInformationBlockType1 message
-- ASN1START

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,


},

SystemInformationBlockType1-v14xy-IEs ::=
SEQUENCE {


eCallOverIMS-Support-r14



ENUMERATED {true}


OPTIONAL,
-- Need OR


tdd-Config-v14xy





TDD-Config-v14xy


OPTIONAL,
-- Cond TDD-OR


nonCriticalExtension




SystemInformationBlockType1-v15-IEs




OPTIONAL
}
…..

SystemInformationBlockType1-v15-IEs ::=
SEQUENCE {


cellBarred-5GC






SEQUENCE 
of
{ CellBarredPerPlmn}


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}
cellBarredPerPlmn




SEQUENCE {


plmn-Identity





PLMN-Identity,

cnType







ENUMERATED {epc, 5gc, both }

cellBarred






ENUMERATED {barred, notBarred}

IntraFreqReselection



ENUMERATED
{allowed, notAllowed}

}
…...


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


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

Proposal 1 RAN2 to introduce CellBarred-5GC IE in LTE SIB1 and adopt the proposed definition above.

According to RAN2 agreements, an LTE ng-eNB can belong to multiple PLMNs and for each PLMN it can be EPC only, 5GC only or both EPC and 5GC. RAN2 also agree to introduce new cellBarred flag in SIB1.  There can be three cases for ng-eNB to broadcast cellBarred related flags.

· EPC only cell broadcast legacy CellBarred flag with EPC type PLMNs which are not barred for legacy UE.

· 5GC only cell broadcast new cellBarred flag with 5GC type PLMNs not barred for Rel-15 UE.

· EPC and 5GC both cell can broadcast both legacy CellBarred flag with EPC type PLMNs and new cellBarred-5GC flag with 5GC type PLMNs.
3 How to handle the case when only some PLMNs have access to 5GC by UE
3.1 Legacy UE

From UE perspective, it can know which case the ng-eNB belongs to by reading SIB1, i.e.g, EPC only, 5GC only or EPC and 5GC.  According to last meeting agreement, in the case that all PLMNs only have access to 5GC, UE is barred using the legacy cellBarred flag in SIB1 and 5GC-NAS capable UE can ignore.  For the case if some of the PLMNs have access to EPC and some of PLMNs have access to 5GC, the way to handle legacy UE and 5GC-NAS capable UEs are still not clear.

We think it should always read the legacy cellBarred IE.  The PLMNs which have access to EPC should be included in the legacy PLMN list.  Referring to the TS 36.304 below, legacy cellBarred IE is for all the PLMNs.  
5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the SystemInformationBlockType1 message (or SystemInformationBlockType1-NB message) [3] by means of two fields:

-
cellBarred (IE type: "barred" or "not barred") 
In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs
However, we think when the new cellBarred IE is introduced, “all PLMNs” for legacy UE are only referring to those included in legacy plmn-IdentityList IE in cellAccessRelatedInfo.  Thus, PLMNs which only have access to 5GC will not be visible to legacy UE.
Proposal 2 RAN2 to agree that for the case that some of PLMNs only have access to 5GC, legacy UE only read legacy cellBarred IE also, i.e., same as the case when all the PLMNs only have access to 5GC.

3.2 5GC-NAS capable UE 

Here, 5GC-NAS capable UE includes 5GC-NAS only capable UE and UE supporting both 5GC-NAS and EPC-NAS.  Actually, we think in early deployment of 5G, most UE should have both 5GC-NAS and EPC-NAS because 5G network coverage may not be ubiquitous at the beginning.  However, we still analyse both two types of UEs from specification perspectives.  We think the specification should be future proof.
For 5GC-NAS only capable UE which doesn’t support EPC-NAS, it can not access EPC thus it has to ignore legacy cellBarred IE and only read the new cellBarred-5GC flag.  For 5GC-NAS capable UE which also have EPC NAS, UE can comprehend either legacy cellBarred UE and new cellBarred-5GC.  We are aware that in last SA2 meeting it has been agreed that UE should prioritize 5GC when both EPC and 5GC are available, however, there is no doubt that such kind of UE is able to read and comprehend both legacy cellBarred flag and new cellBarred-5GC flag.
Observation 2 When some PLMNs only have access to 5GC, 5GC-NAS capable UE doesn’t support EPC NAS only read the new cellBarred-5GC flag as legacy cellBarred flag is meaningless.
Observation 3 If 5GC-NAS capable UE also support EPC NAS, UE is able to comprehend both legacy cellBarred flag and new cellBarred flag.

It is very important to ensure that a 5GC-NAS & EPC-NAS capable UE do not misuse the legacy cellBarred flag.  For example, if the legacy cellBarred flag is set as barred, it doesn’t mean that all the PLMNs are barred including those PLMNs have access to 5GC.  In other words, when some PLMNs have access to 5GC, the legacy cellBarred flag can not be used by 5GC-NAS capable UE which also supports EPC NAS.
Proposal 3 RAN2 to agree that when some PLMNs only have access to 5GC, legacy cellBarred flag can not be used by 5GC-NAS capable UEs which is also supports EPC NAS.
In summary, no matter 5GC-NAS capable support EPC-NAS or not, legacy cellBarred flag is not useful.  So, to align the cases either support EPC-NAS or not, we propose:

Proposal 4 RAN2 to agree that when some PLMNs only have access to 5GC, legacy cellBarred flag can not be used by 5GC-NAS capable UEs, no matter the UE support EPC NAS or not.

4 Conclusion

In this contribution, we discuss how to handle the case when only some PLMNs have access to 5GC and we have the following observations and proposals.

Observation 1 Reusing “CellReservedForOperatorUse” is not suitable for normal UE and also requires upgrading of legacy UE.

Observation 2 When some PLMNs only have access to 5GC, 5GC-NAS capable UE doesn’t support EPC NAS only read the new cellBarred-5GC flag as legacy cellBarred flag is meaningless.
Observation 3 If 5GC-NAS capable UE also support EPC NAS, UE is able to comprehend both legacy cellBarred flag and new cellBarred flag.

Proposal 1 RAN2 to introduce CellBarred-5GC IE in LTE SIB1 and adopt the proposed definition above.

Proposal 2 RAN2 to agree that for the case that some of PLMNs only have access to 5GC, legacy UE only read legacy cellBarred IE also, i.e., same as the case when all the PLMNs only have access to 5GC.

Proposal 3 RAN2 to agree that when some PLMNs only have access to 5GC, legacy cellBarred flag can not be used by 5GC-NAS capable UEs which is also supports EPC NAS.

Proposal 4 RAN2 to agree that when some PLMNs only have access to 5GC, legacy cellBarred flag can not be used by 5GC-NAS capable UEs, no matter the UE support EPC NAS or not.
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