
3GPP TSG-RAN WG2 Meeting #101bis

R2-1804886
Sanya, China, 16th Apr- 20th Apr 2018                                   (resubmission of R2-1802109)
Source:
vivo
Title:
Consideration on coding details of PLMN ID
Agenda Item:
9.7.2
Document for:
Discussion and Decision
1. Introduction & Background

In RAN2#100 meeting, a new PLMN list was introduced for 5GC in eLTE, the agreements are as follows
Agreements

1
Introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC (coding details to be worked offline to avoid any need for repeating a PLMN ID if already present in the legacy PLMN list)
2
"cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC only.  

3
5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect both EPC and 5GC.  

4
UE AS indicates available CN types to upper layers for CN type selection.   
In previous meeting, we’ve agreed that an eNB can be connected to both EPC and 5GC, there may be a case in which a certain PLMN support both EPC and 5GC, and PLMN info will occur in both EPC PLMN list and 5GC list. This contribution analyze the potential solution for not repeating the PLMN info in both lists, and how to indicate the network which PLMN is selected.
2. Discussion
In LTE, there are two PLMN list, plmn-IdentityList is in cellAccessRelatedInfo and plmn-IdentityList-r14 is in cellAccessRelatedInfo-r14, there already exists two PLMN lists. The list consists of the following
PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

Now we introduce a new 5GC specific PLMN list in the endorsed CR
SystemInformationBlockType1-v15xy-IEs ::=
SEQUENCE {


cellAccessRelatedInfoFor-5GC-r15



SEQUENCE {



cellBarred-5GC-r15






ENUMERATED {barred, notBarred},

-- FFS on maximum number of PLMN lists for 5GC;  6 including EPC or indenpended



cellAccessRelatedInfoList-5GC-r15


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 












CellAccessRelatedInfo-r14

}



OPTIONAL,
-- NEED OP

--FFS on whether CellAccessRelatedInfo-r14 can be reused. It depends on whether TAC, CellIdentity are same between EPC and 5GC


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}
In eLTE discussion, there are three typical cases, 1) All PLMN connected to 5GC ; 2) some PLMNs connected to EPC and some PLMNs connected to 5GC, while some PLMNs may be overlapped ; 3) some PLMNs connected to EPC and some PLMNs connected to 5GC, while no PLMN overlapped. The former two cases have some impacts to potentially avoiding repeating the PLMN encoding.
2.1. All PLMNs connected to 5GC
Basically there are two approaches to encode the PLMN list.
1) Keep legacy PLMN lists for EPC empty, fill in an invalid PLMN and put all valid PLMNs in 5GC PLMN list;

2) Put all PLMNs in legacy PLMN list and an additional indication is needed.
For option1, the drawback is that a meaningless PLMN should be included in the legacy PLMN list. All 5GC capable UE still read the cellAccessRelatedInfoFor-5GC-r15 to find the 5GC PLMN list. The advantage of option 1 is that it doesn’t need to re-definite the legacy PLMN list and just use the new 5GC specific PLMN info and "cellReservedForOperatorUse”.
For option1, the selected PLMN indicator in MSG5 should be redefined. The legacy selectedPLMN-Identity is defined as
	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1. 1 if the 1st PLMN is selected from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on.


If the connectTo5GC-r15 in MSG5 is indicated, combining with the 5GC indicator, the index in the selectedPLMN-identity indicate to the 5GC PLMN list from the first index.
For option2, only legacy PLMN list is used. An indication is at least needed to indicate that all PLMNs in the legacy list are for 5GC use. With this change, as previous agreement that 

2
"cellReservedForOperatorUse” is introduced for PLMNs which can connect to 5GC only.  

3
5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect both EPC and 5GC.  

5GC specific “cellReservedForOperatorUse” should be redefinite in the legacy field, that it is for 5GC specific. Then, UE still needs to read SystemInformationBlockType1-v15xy-IEs to acquire the 5GC cell bar info. Considering the legacy UE, NW should use legacy cell bar to forbid the UE to read the legacy PLMN list and make 5GC capable UEs to read the legacy PLMN list.
For option2, the selected PLMN indicator in MSG5 does not need to be redefined. If the connectTo5GC-r15 in MSG5 is indicated, combining with the 5GC indicator, the network will recognize that the PLMN selected in legacy list as 5GC PLMN. 
Comparing the two options, option 2 seems more reasonable. A meaningless PLMN is not suitable while the legacy PLMN list cannot be empty, so in this case, putting all the PLMNs in legacy list seems to be a better way. For the legacy PLMN list, it is impossible to include a per PLMN basis 5GC indicator for the PLMN field cannot be extended. So an indicator is needed to say that all the PLMNs in the legacy list is for 5GC only.
Proposal 1: When all PLMNs connected to 5GC, in this case, put all the PLMNs connected to 5GC in the legacy PLMN list, and 
· An indicator is need to indicate that all the PLMNs in the legacy list are for 5GC only.
· Network uses the legacy cell bar bit to forbid the legacy UEs to read the PLMN info.
· Only 5GC capable UE can ignore the legacy cell bar bit and read the legacy PLMN list

· The cell bar bit in the SystemInformationBlockType1-v15xy-IEs is still used for bar the UE capable of 5GC.

· “cellReservedForOperatorUse” in the legacy LTE PLMN info is used as 5GC specific.

· If the connectTo5GC-r15 in MSG5 is indicated, combining with this 5GC indicator, the network will recognize that the PLMN selected in legacy list as 5GC PLMN.
2.2. PLMNs connected to both EPC and 5GC
When a PLMN is connected to both EPC and 5GC, then the PLMN info may be duplicated in both PLMN lists. If we want to avoid duplicating the PLMN coding, several approaches may be considered:
1) Put the duplicated PLMN in one list, and indicate that this PLMN supports both EPC and 5GC by a per PLMN indicator;

2) Put the duplicated PLMNs in the first order of the legacy list, and indicate the number of duplication in the 5GC specific list.
Of course, there is another option that we repeat the PLMN in both PLMN lists
3) Put the PLMN in each PLMN list
For option1, the legacy LTE list cannot be extended to include the per PLMN indication, the only way is to insert an per PLMN 5GC+EPC indication in 5GC PLMN list, all the duplicated PLMN will occur only in the 5GC list. However, if the PLMN only exists in 5GC list, the legacy UE cannot know this PLMN support EPC as well because there is no such PLMN in legacy list. If all PLMNs in the cell are connected to EPC and 5GC, then the legacy PLMN list will be empty. So, adding a per PLMN indication in 5GC PLMN list still does not work well. 
For option2, we can predefine a rule that the duplicated PLMN will occur in the first place of the legacy list, and do not repeat them in the 5GC list, only indicate a number X, of which the first X in legacy list(s) are duplicated in the 5GC list and do not repeat the PLMN info again. Considering the selectedPLMN in MSG5, it is quite complex to indicate which PLMN is selected, and selectedPLMN-Identity should be redefined. One possible way is to combine the 5GC indication in MSG5, if the EPC is selected, the selectedPLMN-Identity will be used as legacy way, if 5GC is selected, selectedPLMN-Identity is the index of 5GC PLMN listed in all the PLMN lists.
Observation 1: selectedPLMN-Identity needs to be re-explained and becomes quite complex if PLMN supporting both EPC and 5GC won’t be duplicated in both PLMN lists, since there are three PLMN lists and some PLMNs are duplicated.
For option3, it is clearer that if the PLMN supporting both EPC and 5GC is displayed in both lists. Considering the selected PLMN problem, noted that there is a 5GC indicator connectTo5GC-r15 in MSG5, when the indication is absent, the selected PLMN is used as the legacy way. If the indication is set to true, it means that a 5GC PLMN is selected, the index of the selected PLMN is only for 5GC PLMN list, i.e. the index 1 means the first PLMN in the 5GC PLMN list is selected. The corresponding number of the 5GC PLMN can be set to 6.
Proposal 2: When PLMNs connected to both EPC and 5GC, in this case, use the separated PLMN list and duplicate the PLMN info in both EPC and 5GC lists.
· For the selected PLMN, when the connectTo5GC-r15 is absent in MSG5, the selectedPLMN-Identity is used as legacy way, when it is set to true, the index of the selected PLMN is only for 5GC PLMN list.
3. Conclusion

In this contribution, we mainly discussed the coding details of the PLMN ID in legacy and new 5GC PLMN lists and have the following observation and proposals:
Observation 1: selectedPLMN-Identity needs to be re-explained and becomes quite complex if PLMN supporting both EPC and 5GC won’t be duplicated in both PLMN lists, since there are three PLMN lists and some PLMNs are duplicated.
1) Proposal 1: When all PLMNs connected to 5GC, in this case, put all the PLMNs connected to 5GC in the legacy PLMN list, and
· An indicator is need to indicate that all the PLMNs in the legacy list are for 5GC only.

· Network uses the legacy cell bar bit to forbid the legacy UE to read the PLMN info.

· Only 5GC capable UE can ignore the legacy cell bar bit and read the legacy PLMN list

· The cell bar bit in the SystemInformationBlockType1-v15xy-IEs is still used for bar the UE capable of 5GC.

· “cellReservedForOperatorUse” in the legacy LTE PLMN info is used as 5GC specific.

· If the connectTo5GC-r15 in MSG5 is indicated, combining with the 5GC indicator, the network will recognize that the PLMN selected in legacy list as 5GC PLMN.
2) Proposal 2: When PLMNs connected to both EPC and 5GC, in this case, use the separated PLMN list and duplicate the PLMN info in both EPC and 5GC lists.
· For the selected PLMN, when the connectTo5GC-r15 is absent in MSG5, the selectedPLMN-Identity is used as legacy way, when it is set to true, the index of the selected PLMN is only for 5GC PLMN list.
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