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1. Introduction
In RAN2 #100 meeting, the following agreements were made:
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.   
During RAN2#101bis, we spent a lot of time discussing the coding details but failed to make any agreements. In this paper, with more input from other working groups, we summarize the possible options of the coding of PLMN lists in SIB1 and provide our preference.
2. Discussion
2.1 TAC
In RAN2#101bis, the following agreements were made:
Agreements
1: 	RAN2 response: RAN2 has agreed to broadcast a separate TACs for the 5GC PLMNs.  Hence eNB will broadcast two TACs for each PLMN connected to both EPC and 5GC, one for E-UTRA connected to EPC and for E-UTRA connected to 5GC. This applies for the RAN sharing case and the non RAN sharing case.

Also, as agreed in RAN3#99bis, RAN3 has also agreed to specify 3 octet TAC for both gNB and ng-eNB connected to 5GC while the legacy eNB connecting to EPC still uses 2 octet TAC [1-3].
Thus, the definition of 5GC TAC is now clear:
TrackingAreaCode-5GC-r15 ::=				BIT STRING (SIZE (24))
2.2 Coding of 5GC PLMN list
Option 1: 
(1)Legacy EPC PLMN list contains PLMNs that can connect to EPC;
(2)New 5GC PLMN list contains PLMNs that can connect to 5GC;
(3)For PLMNs connected to both 5GC and EPC, the PLMN ID should be present in both legacy PLMN list and 5GC PLMN list. 
Based on the latest agreements in both RAN2 and RAN3, the following ASN.1 structure can be applied as a baseline for the coding of 5GC PLMN list.
SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {
	cellAccessRelatedInfo-5GC-r15				SEQUENCE {
	    cellBarred-5GC-r15							ENUMERATED {barred, notBarred},
	    cellAccessRelatedInfoList-5GC-r15			SEQUENCE (SIZE (1..maxPLMN-r11)) OF 
											CellAccessRelatedInfo-5GC-r15
	}				OPTIONAL,	-- NEED OP
-- Maximum number of PLMN lists for 5GC is also 6.
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}
CellAccessRelatedInfo-5GC-r15 ::=	SEQUENCE {
	plmn-IdentityList-5GC-r15			PLMN-IdentityList-5GC-r15,
	trackingAreaCode-5GC-r15			TrackingAreaCode-5GC-r15,
	cellIdentity-r15					CellIdentity
}
PLMN-IdentityList-5GC-r15 ::=	SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-5GC-r15
PLMN-IdentityInfo-5GC-r15 ::=    SEQUENCE {
	plmn-Identity						PLMN-Identity,
	cellReservedForOperatorUse-5GC-r15	ENUMERATED {reserved, notReserved}
}
TrackingAreaCode-5GC-r15 ::=				BIT STRING (SIZE (24))

Generally, the above coding of 5GC PLMN list in SIB1 is quite clear. When reporting the selected PLMN in Msg5, the existing connectTo5GC-r15 can indicate which PLMN list is referred to and only the index of the selected PLMN is required.
Observation 1: The ASN.1 structure and the mechanism to report selected PLMN in Msg5 is clear and simple if we go for option 1.
To further reduce the signaling overhead, for PLMNs supporting both 5GC and EPC, instead of duplicating the PLMN ID in both lists, just a pointer to the legacy list entry could be added to the new list.
Option 2: 
(1) Legacy PLMN list contains PLMNs connected to EPC only and PLMNs connected to both EPC + 5GC;
(2) New PLMN list contain PLMNs connected to 5GC only.
The following ASN.1 structure [4] has been proposed during RAN2#101bis. 
SystemInformationBlockType1-v1450-IEs ::=	SEQUENCE {
	tdd-Config-v1450						TDD-Config-v1450		OPTIONAL,	-- Cond TDD-OR
	nonCriticalExtension					SystemInformationBlockType1-v15xy-IEs
}
SystemInformationBlockType1-v15xy-IEs ::= {
	cellAccessRelatedInfoList-5GCN-r15			SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 
										CellAccessRelatedInfo-v15	OPTIONAL,	-- Need OR
	cellAccessRelatedInfoList-v15xy	SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 
										CellAccessRelatedInfo-r15xy	OPTIONAL,	-- Need OR	
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}
CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}
CellAccessRelatedInfo-v15xy ::=	SEQUENCE {
	    trackingAreaCode-5GC-r15				TrackingAreaCode-5GC OPTIONAL – Cond 5GCN 
}
CellAccessRelatedInfo-r15 ::=	SEQUENCE {
	plmn-IdentityList-r15				PLMN-IdentityList,
	trackingAreaCode-r15				TrackingAreaCode-5GC,
	cellIdentity-r15					CellIdentity
}
TrackingAreaCode-5GC-r15 ::=				BIT STRING (SIZE (24))

TrackingAreaCode-5GC is introduced in the legacy CellAccessRelatedInfo for PLMNs connected to both EPC and 5GC in addition to the TrackingAreaCode for EPC. In the above ASN.1 structure, a TrackingAreaCode-5GC is introduced to a PLMN identity list containing one or more PLMN identities. We still have to point out for which PLMN identity we are adding the new 5GC TAC. 
Possible solutions to point out the PLMN for which we are adding the 5GC TAC:
Solution 1: Indicating the PLMN ID for which the 5GC TAC is introduced. 
In this way, option 2 is quite similar to option 1. The only difference is that the duplication of PLMN ID occurs in the legacy list rather than the new 5G PLMN list.
Observation 2: If for each 5GC TAC is to be associated with a PLMN ID, then option 2 and option 1 will have similar signaling overhead.
Solution 2: Configuring per PLMN level TAC.
For the legacy PLMN lists in LTE, TAC is configured per PLMN list. Configuring per PLMN level TAC will cause more impact to the current specification. In addition, 3 bytes are required for a 5GC TAC. The signaling overhead caused by duplication of TAC when multiple PLMNs sharing the same TAC value cannot be ignored.
Observation 3: The signaling overhead caused by duplication of TAC when multiple PLMNs sharing the same TAC value cannot be ignored if per PLMN level TAC is configured.
Besides, another concern with option 2 is about reporting the selected PLMN in Msg5 if we go for option 2.
As mentioned in [4], presence of connectTo5GC-r15 indicates that UE is referring to new PLMN list otherwise legacy PLMN list. 
In our understanding, the connectTo5GC-r15 is used to indicate the selected CN type. 
If the upper layers select 5GC after CN type selection, the connectTo5GC-r15 will be set to “true” while the selected PLMN can either be in the legacy list or the new list.
For example, as shown in the table below, the selected CN type is 5GC and the selected PLMN is PLMN 5a in the legacy list after the CN type selection and PLMN selection. The connectTo5GC-r15 will be set to “true” and index 5 will be reported as the selected PLMN in Msg5. If we follow the rule that “presence of connectTo5GC-r15 indicates that UE is referring to new PLMN list otherwise legacy PLMN list”, PLMN 5b will be treated as the selected PLMN, which is not correct. So, if option 2 is adopted, a new mechanism is needed to indicate the selected PLMN in Msg5. 
Table 1. An example of PLMN lists
	Legacy list
	PLMN 1a
(EPC)
	PLMN3a
(EPC)
	PLMN 4a
(EPC+5GC)
	PLMN 5a
(EPC+5GC)
	PLMN 6a
(EPC+5GC)

	New List
	PLMN 1b
(5GC)
	PLMN3b
(5GC)
	PLMN 4b
(5GC)
	PLMN 5b
(5GC)
	PLMN 6b
(5GC)



Observation 4: There is ambiguity in the reporting of selected PLMN if we go for option 2.
Based on the above analysis, we have the following proposals:
Proposal 1:
(1)Legacy EPC PLMN list contains PLMNs that can connect to EPC;
(2)New 5GC PLMN list contains PLMNs that can connect to 5GC;
(3)For PLMNs connected to both 5GC and EPC, the PLMN ID should be present in both legacy PLMN list and 5GC PLMN list. 
Proposal 2: Use the ASN.1 structure for option 1 as a baseline for further discussion.
3. Conclusion and proposals
Based on the above analysis, we have the following observations and proposals:
Observation 1: The ASN.1 structure and the mechanism to report selected PLMN in Msg5 is clear and simple if we go for option 1.
Observation 2: If each 5GC TAC is to be associated with a PLMN ID, then option 2 and option 1 will have similar signaling overhead.
Observation 3: The signaling overhead caused by duplication of TAC when multiple PLMNs sharing the same TAC value cannot be ignored if per PLMN level TAC is configured.
Observation 4: There is ambiguity in the reporting of selected PLMN if we go for option 2.
Proposal 1:
(1) Legacy EPC PLMN list contains PLMNs that can connect to EPC;
(2) New 5GC PLMN list contains PLMNs that can connect to 5GC;
[bookmark: _GoBack](3) For PLMNs connected to both 5GC and EPC, the PLMN ID should be present in both legacy PLMN list and 5GC PLMN list. 
Proposal 2: Use the ASN.1 structure for option 1 as a baseline for further discussion.
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