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Introduction
This is kicking off the offline discussion #08:
=>	Offline discussion to progress the coding of the PLMN lists. Also conclude on the number of PLMNs to be supported. Can also take into account the outcome of the TAC discssion. (Offline discussion #08, CATT)

In this offline discussion, we’ll discuss the coding of TAC, detailed coding of PLMN lists including the number of PLMNs and new 5GC PLMN lists, and potential signalling optimization one by one.
Note: in this offline discussion, we assume the cell identity size is not changed. 
Discussion
TAC
The outcome of TAC discussion should be taken into account in this offline discussion. TAC related agreements made on Monday are:
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.
2:	Respond to RAN3, CT1, SA2, CT4 that while RAN2 specifications can be extended to support 3 octet 5GC TAC for LTE and NR RRC, it requires extensions to LTE RRC signalling.  A combination of 2 and 3 Octet for LTE RRC is also feasible but  RAN2 is of the opinion that introducing both 3 and 2 octet 5GC TACs for NR may bring additional complexity in the future and should be considered only if there is a strong motivation.
From the agreements above, we could see that for each PLMN connected to both EPC and 5GC, two TACs can be broadcasted and the length of 5GC TAC can be extended to 3 octets or defined as a combination of 2 and 3 octets which is different from 4G TAC. So there are two options to define 5GC TAC:
Option a): define 3 octets TAC for 5GC PLMN, e.g.
TrackingAreaCode-5GC-r15 ::=				BIT STRING (SIZE (24))

Option b): define the combination of 2 and 3 octets for 5GC TAC, e.g.
TrackingAreaCode-5GC-r15 ::=				CHOICE {
	TrackingAreaCode-short				BIT STRING (SIZE (16)),
	TrackingAreaCode-long				BIT STRING (SIZE (24))
}

Other option…
Question 2.1: Companies are requested to express their views on coding of 5GC TAC. 
	Company name
	Preferred option
	Comments/Suggestions

	CATT
	Prefer a)
	EPC PLMN lists will use 4G TAC (legacy TAC, 16 bits), and 5GC PLMN lists will use new TAC structure (24 bits). Note that there is no restriction of using the same TAC structure for the PLMN connected to both EPC and 5GC. Because the interaction between EPC and 5GC can’t be avoided. 
Information for reference:
In RAN3 offline discussion #29, extended TAC is discussed. And the draft LS and CRs show that 2 octets TAC is only used for EPS TAC, and 3 octets TAC will be always used for 5GC TAC in the network interfaces.
So we could assume option a) will be used for 5GC TAC.

	QC
	Option A
	We prefer to use 2 byte TAC for EPC and 3 byte TAC for 5GC.
PLMN Connected to both EPC + 5GC uses both 2 byte 4G TAC + 3 byte 5GC TAC. This allows clear differentiation of 4G TAC and 5G TAC.

	Huawei, HiSilicon
	Option a)
	Same view as CATT

	Intel
	
	It depends on the conclusion in other group. If for 5GC only 3 bytes TAC is supported, we do not need to discuss how to encode it, option a is straight way. 

	ZTE
	Option A
	EPC PLMN uses legacy TAC (2 octets) while 5GC PLMN uses the extended new TAC (3 octets). PLMN connected to both EPC and 5GC uses both 2 byte TAC and 3 byte 5GC TAC.

	Nokia
	If both 2 and 3 octets shall be supported then we prefer OPTION B
	The decision if both and 2 and 3 octets TACs are possible or not will happen in other groups. 
If only 3 octets shall be supported then OPTION A is the solution
If both 2 and 3 octets shall be supported then we prefer OPTION B

	OPPO
	Option A
	Prefer legacy TAC for EPC and 3 octets TAC for 5GC

	CMCC
	Option a
	2 byte TAC for EPC and 3 byte TAC for 5GC

	Samsung
	If both 2 and 3 octet TACs are supported, then option B is preferred 
	If we concluded that both 2 and 3 octet TAC versions are supported, then we cannot see much value in forcing to signal 24 bits in a situation when 16 bits suffice. Of course 24 bit field can also encode 16 bits as MSB, but it will be waste of SIB resources. 

	Ericsson
	Option A
	We prefer 3 bytes TAC and would like to avoid having two TAC values for 5GC TAC since there is no clear use case for it and it creates unnecessary ambiguity. It would also provide us clear TAC differentiation between EPC and 5GC TAC and we can use it for PLMN structure optimization by detecting supported CN type from TAC per PLMN. 

	vivo
	Option A
	We prefer to use 3 bytes TAC for ng-RAN connected to 5GC in all cases. But as mentioned above, it may depend on the progress in other groups.

	LG
	Option A
	This is simplest way to support two different size of TAC.



Summary of question 2.1:
12 companies have taken part into this discussion. 10 companies prefer option a), 4 companies indicate if 2 or 3 bytes are used for 5GC TAC, then option b) will be used. 1 company provided current RAN3 offline discussion information that 2 bytes TAC will be only used as EPS TAC, 5GC TAC would be always 3 bytes in network interfaces and propose option a) as the working assumption.
Proposal 1: 5GC TAC will always use 24 bits.
Coding of 5GC PLMN list
Not considering signalling optimization in this subsection, only 5GC PLMN list would be discussed and defined since anyway the 5GC only PLMN will use this 5GC PLMN list.
Current ASN.1 for 5GC PLMN list in running CR R2-1806365:
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
}
CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}

Since new TAC definition should be defined based on the discussion in 2.1, new CellAccessRelatedInfo-5GC-r15 should be defined including the new TAC for 5GC.
Note that the number of PLMN will affect the definition of CellAccessRelatedInfo-5GC-r15. So we first discuss how many 5GC PLMNs should be supported. Currently two main opinions are shown during the online discussion:
Option a): the maximum number of 5GC PLMNs is 6. The main reason is to reduce the signalling overhead and to lead in less impact to specification.
Option b): the maximum number of 5GC PLMNs is 12. The main reason is to align with the maximum PLMN number defined in NR. If in future all eNBs connected to 5GC and if 5GC can be shared by 7-12 PLMNs, the RAN sharing should be RAT independent. This is for future proof.
Other options…
Question 2.2: Companies are requested to express their views on number of 5GC PLMNs. 
	Company name
	Preferred option
	Comments/Suggestions

	CATT
	Prefer b)
	Supporting 12 PLMNs as defined in NR is reasonable and operable if all eNBs connected to 5GC in future.
If option a) is adopted, in future, it may be required to extend 6 to 12 and more specification impact would be introduced.

	QC
	Option A
	New 5GC Only PLMN list can have upto 6 PLMNs. But our preference is to have maximum of 6 PLMNs for combined legacy PLMN list + new PLMN list together. This is to minimize overhead signalling and simplify PLMN Id reporting as well. Unless there is strong need for LTE operators to push for more number of PLMNs, we do not see need for extending no.of PLMNs beyond 6.

	Huawei, HiSilicon
	Option a)
	6 is sufficient

	Intel 
	Option A
	New 5GC only PLMN list can have up to 6 PLMNs. We prefer the maximum 12 PLMNs for combined legacy PLMN list + 5GC PLMN lists. It is related to whether we have separate lists for PLMN which can connect to both EPC and 5GC. 
If we have separate lists, and if total number across legacy and 5GC lists are 6, then if every PLMN supports both EPC and 5GC, the real PLMN can be supported will be 3 which should be avoided. 

	ZTE
	Option A
	The maximum number of 5GC PLMNs is 6.

	Nokia
	OPTION A
	We prefer that the maximum number of PLMN IDs including EPC and 5GC connections to be limited to 6. This is to simplify PLMN ID reporting and we should also consider the maximum size of SIB1. (We think it is not realistic to assume that it is really possible to include more than 6 PLMN IDs and related parameters in SIB1.) 

	OPPO
	Option A
	6 is sufficient

	CMCC
	Option b)
	We think it is reasonable to ensure it possible to broadcast the same PLMNs in both eLTE and NR given that operator may share the whole network including 5GC connecting to both NR and eLTE. In this sense we support Opiton b, i.e. 12 PLMNs in eLTE cell broadcast.

	Samsung
	Option A as a baseline is Ok
	Option A should be Ok as a baseline. The only downside is that we need to signal PLMNs that are common for both EPC and 5GC, and PLMNs that are specific to 5GC, then 6 could be not enough.

	Ericsson
	Option A 
	6 is sufficient for eLTE. 

	vivo
	Option A
	12 in 5GC list cause more SIB1 overhead which could be avoid, while 6 plmns in per 5GC PLMN list seem enough.

	LG
	Prefer Option B
	We prefer to align with NR. 




Summary of question 2.2:
12 companies have taken part into this discussion. 9 companies prefer option a) and think 6 PLMN of 5GC is enough, 3 companies prefer option b), propose to align with NR.
Proposal 2: the number of 5GC PLMN supported in eLTE is 6 as baseline. The number of 5GC PLMN can be extended if there is a real requirement.

If option a), i.e. the max number of 5GC PLMNs is 6, is adopted, CellAccessRelatedInfo-5GC-r15 should be
CellAccessRelatedInfo-5GC-r15 ::=	SEQUENCE {
	plmn-IdentityList-5GC-r15			PLMN-IdentityList,
	trackingAreaCode-5GC-r15			TrackingAreaCode-5GC-r15,
	cellIdentity-r15					CellIdentity
}

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-5GC-r154
	}				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
}

Question 2.3: Companies are requested to express their views on coding of 5GC PLMNs if the maximum number of 5GC PLMN is 6. 
	Company name
	Comments/Suggestions

	CATT
	Ok.

	QC
	Above option A coding looks fine by using CellAccessRelatedInfo-5GC-r15 structure 

	Huawei, HiSilicon
	OK

	Intel
	Ok, if we have new length for 5GC TAC;

	ZTE
	OK

	Nokia
	Our view is that we can use an extension of the legacy cellAccessRelatedInfo instead of creating a new list. Note that we shall have at least one PLMN ID in the legacy list even if the cell is not connected to EPC to remain backward compatible. 

	OPPO
	OK

	CMCC
	We do not prefer 6 PLMNs in eLTE connecting 5GC.

	Samsung
	OK as a starting point. 

	Ericsson 
	Ok with definition of maxPLMN set to 6

	vivo
	OK

	LG
	OK



Summary of question 2.3:
12 companies have taken part into this discussion. 10 companies thinks the changes are ok for 6 5GC PLMN, one company doesn’t prefer supporting 6 PLMNs in eLTE connecting 5GC, and one company think it’s better to use an extension of the legacy cellAccessRelatedInfo. Based on majority view, it is proposed that a new CellAccessRelatedInfo for 5GC is defined, i.e. not extend legacy cellAccessRelatedInfo.

If option b), i.e. max number of 5GC PLMN is 12, is adopted, PLMN-IdentityList-r15 should be defined as below:
PLMN-IdentityList-5GC-r15 ::=			SEQUENCE (SIZE (1..12)) OF SEQUENCE {
	plmn-Identity-r15						PLMN-Identity,
	cellReservedForOperatorUse-5GC-r15		ENUMERATED {reserved, notReserved}
}
And CellAccessRelatedInfo-5GC-r15 should be
CellAccessRelatedInfo-5GC-r15 ::=	SEQUENCE {
	plmn-IdentityList-5GC-r15			PLMN-IdentityList-5GC-r15,
	trackingAreaCode-5GC-r15			TrackingAreaCode-5GC-r15,
	cellIdentity-r15					CellIdentity
}
Other related modifications:
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-5GC-1-r154)) OF 
											CellAccessRelatedInfo-5GC-r154
	}				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
}

maxPLMN-5GC-r15					INTEGER ::=	12	-- Maximum number of 5GC PLMNs
maxPLMN-5GC-1-r15				INTEGER	::= 11	-- Maximum number of 5GC PLMNs minus one 

Question 2.4: Companies are requested to express their views on coding of 5GC PLMNs if the maximum number of 5GC PLMN is 12. 
	Company name
	Comments/Suggestions

	CATT
	Ok.

	QC
	We do not prefer using 12 PLMNs for 5GC in eLTE unless there is strong need .

	Huawei, HiSilicon
	We do not prefer option b)

	Intel
	The structure is ok if 12 PLMNs are supported. But same view as QC, we only support 12 PLMLNs unless there is strong need. 

	ZTE
	We do not prefer option b)

	Nokia
	We do not think that 12 PLMNs could be really supported due to SIB1 size limitation. 

	OPPO
	We don’t prefer 12.

	CMCC
	OK

	Samsung
	We cannot see any substantial difference in signaling if we have 6 or 12 PLMN entries. In fact, even if we agree that 6 PLMN entries are enough, the signaling structure should be future proof to avoid complexities if we resort for extending it later.

	Ericsson
	We do not think there is a need to have more than 6 PLMN. 

	vivo
	No need for more than 6 PLMN

	LG
	OK. 



Summary of question 2.4:
12 companies have taken part into this discussion. Most of them don’t want to support 12 PLMNs, 4 companies think the modification is ok if the number of PLMNs is 12. According to the discussion and summary of question 2.2, this can be considered only if there is a strong need.
Proposal 3: a new CellAccessRelatedInfo for 5GC is defined, including Cell ID, 5GC TAC and a PLMN list which is up to containing 6 PLMNs.
Potential signaling optimization for PLMN connected to both EPC and 5GC
Some companies would like to have some optimization for the case PLMN connected to both EPC and 5GC. In this section, some potential signaling optimization schemes can be discussed if needed.
Option a): no optimization, i.e. the PLMN connected to both EPC and 5GC can be present in both EPC PLMN list and 5GC PLMN list.
Option b): need optimization for PLMN connected to both EPC and 5GC, e.g. avoid the repetition of PLMN id..
Question 2.5: Companies are requested to express their views on whether to optimize the signalling overhead for the case that PLMN connected to both EPC and 5GC. 
	Company name
	Preferred option
	Comments/Suggestions

	CATT
	Prefer a)
	Considering the different structures of TAC and different access information for 5GC and EPC, it is more clear and flexible to broadcast EPC PLMN and 5GC PLMN in separate PLMN lists. And it is simple and easy for UE implementation to maintain the PLMN list information and perform PLMN selection. The benefit of optimization to reduce overhead is not worth the sacrifice of the clear and simple implementation.

	QC
	Option B is essential for SIB1 signalling size Optimization
	We definitely wanted to have SIB1 signalling optimization to avoid unwanted overhead. SIB1 and SIB2 are mandatory SIBs and must be able to have small size and UE should be able to decode them under poor cell edge channel conditions as well and Optimize for System Capacity as well . UE failure to read mandatory SIBs under challenging RF conditions results in RLF declared by UE and is not desirable. Each PLMN size is 24 bits + 5GC TAC of 3 bytes and repeating adds lot of overhead size (Example overhead of 6 PLMN + TACs repeated in both lists = 6*(24 bit PLMN+24 bit 5GC TAC) = 288 bits). So, we must avoid repeating PLMNs connected to both EPC + 5GC in both legacy and new PLMN lists. R15 eLTE UE is capable of reading both legacy PLMN list and new PLMN list as well. We do not see any eLTE R15 UE Implementation Issue with PLMN list optimization. Legacy PLMN list ASN.1 structure can be easily enhanced to support new 5GC TAC as well without impacting R14 legacy LTE UEs behaviour. 

	Huawei, HiSilicon
	Option a)
	Option a) is enough and it can work. Considering there are not much time and still lots of things to do in this WI, we prefer not to discuss optimizations in Rel-15.

	Intel
	Prefer a)
	Same view as CATT. In addition, it is complex on how to report selected PLMN as mentioned below. 

	ZTE
	Option A
	We share the same understanding with CATT that we should make it clear and simple by using separate PLMN lists for EPC and 5GC. For PLMNs supporting both EPC and 5GC, we should directly include the PLMN identities in both lists. In addition, the two separate PLMN lists can be seen as implicit indication of the CN type for each PLMN.

	Nokia
	Option B
	We agree with QC. SIB1 size optimization is essential. We also think that extending legacy cellAccessRelatedInfo is possible and more efficient then creating a new list and repeating PLMN IDs.

	OPPO
	Option A
	

	CMCC
	Option a
	Simple and straightforward.

	Samsung
	Option A
	Option A as a baseline solution fully suffices.

	Ericsson
	Option B
	PLMN size optimization  is essential since PLMN info is increased with TAC, cellid and cellReservedForOperatorUse 

	vivo
	Option A
	Option A can work without much effort discussing the potential optimization. It’s clear to keep it simple.

	LG
	Prefer Option a)
	We think that the gain which can get from the optimization depends on the network implementation. If the network has all different value of TAC and cell ID, the optimization seems to be not efficient. 




Summary of question 2.5:
12 companies have taken part into this discussion. 9 companies prefer option a) since this is very simple and straightforward, and 3 companies prefer option b) considering the SIB1 size limitation. Considering majority views, it is proposed that the baseline is no optimization.
Proposal 4: No signalling optimization for providing PLMN list is the baseline. The PLMN connected to both 5GC and EPC should be present in both legacy PLMN list and 5GC PLMN list. If later found that there is a problem to transmit SIB1, optimization can be re-considered and re-discussed. 

 If option b) is preferred, i.e. further signaling optimization should be considered. 
Assuming that the cellReservedForOperatorUse for the 5GC PLMN is also as the same as that for the PLMN connected to EPC, we could have the following optimization solutions:
Option b1): add a 6-bit bitmap to indicate which PLMN in EPC PLMN list is also connected to 5GC with the assumption that both TAC and cell ID are the same as in EPC PLMN list. If one of TAC and cell ID is not same as EPC PLMN, this PLMN will be present in 5GC PLMN list as well.
Option b2): add a 6-bit bitmap to indicate which PLMN in EPC PLMN list is also connected to 5GC, and a 5GC TAC list is defined to provide these 5GC PLMN TACs. The assumption is cell id is the same as provided in EPC PLMN list; for different cell ID case, this PLMN will be present in 5GC PLMN list.
Option b3): add a 6-bit bitmap to indicate which PLMN in EPC PLMN list is also connected to 5GC, and a 5GC TAC + cell ID list is defined to provide these 5GC PLMN TACs and cell IDs. The assumption is there are no same TAC and cell ID provided in 5GC PLMN list, the corresponding TAC and cell ID can be provided in the new TAC + cell ID list. Else, it will exhaust more signaling bits to repeat the TAC and cell ID.	Comment by Prasad Kadiri: Why do we need this bit pattern ? when a PLMN in legacy PLMN list connected to 5GC provides 5GC TAC per PLMN in addition to 4GC TAC. This is implicitly clear for UE that PLMN is connected to both EPC & 5GC.
During RAN2#100, it was already agreed that “5GC specific “cellReservedForOperatorUse” is introduced for PLMNs which can connect both EPC and 5GC”.  
Assuming that the cellReservedForOperatorUse for the 5GC PLMN is different from that for the PLMN connected to EPC, the information of whether the cell is reserved for operator use or not should be provided per PLMN, so:
Option b4): addition to option b1)-b3), one more 6-bit bitmap is defined to indicate whether the cell of that PLMN is reserved for operator use or not.  

Other options…
Option b5) :In case of mixed PLMN scenario, Legacy PLMN list will have PLMNs connected to EPC only and PLMNs connected to both EPC + 5GC. New PLMN list will have PLMNs connected to 5GC only to avoid PLMN repetition in both lists.  Legacy PLMN list can be extended to support 5GC TAC as well and is shown in below encoding example. (this can be further modified to make it more accurate)
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 {	Comment by Prasad Kadiri: This allows extending legacy PLMN list with 5GC TAC .
	    trackingAreaCode-5GC-r15				TrackingAreaCode OPTIONAL – Cond 5GCN 
}
CellAccessRelatedInfo-r15 ::=	SEQUENCE {	Comment by Prasad Kadiri: For New PLMN list connected to 5GC only
	plmn-IdentityList-r15				PLMN-IdentityList,
	trackingAreaCode-r15				TrackingAreaCode-5GC,
	cellIdentity-r15					CellIdentity
}


This mechanism allows R14 legacy LTE UEs read legacy PLMN list and all these PLMNs support EPC connectivity. R15 eLTE UEs will read legacy PLMN list (which includes 5GC TAC as well for PLMNs connected to both EPC + 5GC ) and New PLMN list (connected to only 5GC).
When all PLMNs are connected to 5GC only then only legacy PLMN list can be used (since we cannot keep legacy PLMN list empty) and there is no need of using New PLMN list and this was already agreed in previous RAN2 meetings.
It should be allowed to configure common 5GC TAC for all PLMNs connected to 5GC in both lists.
CN Type per PLMN can be specified explicitly using 6 bit pattern if common 5GC TAC is used for all PLMNs connected to 5GC. If per PLMN level TAC is configured then there is no need to use explicit CN Type bit pattern and UE can implicitly understand based on 5GC TAC per PLMN configuration.
Reference Paper [3] : R2-1804550 
Question 2.6: Companies are requested to express their views on how to optimize the signalling overhead for the case that PLMN connected to both EPC and 5GC if the optimization is necessary. 
	Company name
	Preferred option
	Comments/Suggestions

	CATT
	None
	Even PLMN ID is the same, the cellReservedForOperatorUse, 5GC TAC and cell ID for the PLMN connected to 5GC may be different from that of the PLMN connected to EPC, if support all possible cases in signaling optimization, it would introduce much specification impact and increase the UE developing complexity.

	QC
	Optimization Required as per Option B5 above
	cellReservedForOperatorUse-5GC shall be supported for PLMNs connected to 5GC and ASN.1 coding should take of this as well.
 In addition, we should Optimize SIB1 PLMN lists to avoid repeating PLMNs connected to both EPC & 5GC in both lists.
 It must be possible to specify common 5GC TAC for all PLMNs connected to 5GC in both legacy and new lists in addition to avoiding repetition of PLMNs in both lists.

	Huawei, HiSilicon
	None
	We see four types of optimizations are listed above, and there may be combinations or new types. It may take too much time on justification, comparison, and down selection, so we prefer not to discuss optimizations.

	Intel
	None
	Same view as CATT. 
In addition, current b5 does not work, cellReservedForOperatorUse should be added for legacy pLMN lists together with 5G TAC;

	ZTE
	None
	

	Nokia
	Optimization is very important, Option B5 is a good starting point
	We agree with QC that optimization is important and we should use legacy list as much as possible. The only issue with Option B5 is whether there is a need the new list at all as in all cases we can add to 5GC related information to the legacy list. 

	OPPO
	None
	

	CMCC
	None
	In R15 it is simple.

	Samsung
	No strong need to make optimizations
	We cannot see a strong need for optimizations. We can consider some optimizations, such as providing “index” to the legacy PLMN list instead of the full PLMN ID, but these are relatively minor and straightforward enhancements that can be analyzed later. In general, such signaling enhancements do not improve ASN.1 readability and prone to various errors.

	Ericsson
	Option b4 in addition to b3
	The bitmap approach saves SIB space and we don’t think that the 5GC support indication per PLMN in legacy list is required as proposed in option b5. 

	vivo
	None of them
	Similar view as CATT

	LG
	Prefer None
	We would like to have a simple solution without too much optimizations.



Summary of question 2.6:
12 companies have taken part into this discussion. 9 companies don’t want any of above optimizations. Two companies would like b5) proposed by QC, one company prefer b3) + b4).

How to report selected PLMN ID in Msg5
How to report selected PLMN ID is dependent on the discussion above, e.g. the number of PLMN, which PLMN list is referred to. There would be several options with some assumption:
Option a): if there is no signaling optimization, existing connectTo5GC-r15 can indicate which PLMN list is referred. If number of 5GC PLMN is 12, one more bit should be defined to indicate whether the exact index of the selected PLMN is the sum of the value of selectedPLMN-Identity plus 6.	Comment by Yuan-ZTE: We think in this case the index will be 4 bits ... so, the value range could be from 1 - 12.
[CATT] extend value range will exhaust more bits but not only 1. 
Option b): if there is signaling optimization, existing connectTo5GC-r15 can indicate the CN type of the selected PLMN and one more bit should be defined which PLMN list is referred to since the PLMN connected to 5G also may be provided in legacy PLMN list. If number of 5GC PLMN is 12, another one more bit also should be defined.
Option C) If there is PLMN list Optimization as per Option b5 above, UE uses connectTo5GC-r15 in Msg5 to indicate 5GC CN Type. If total number of PLMNs in both lists = 6 then use legacy PLMN Index Id mechanism (Example: Legacy PLMN list = PLMN1, PLMN2, PLMN3 , New list = PLMN 4, PLMN5 then PLMN Index 1-3 refer to legacy PLMN list and Index 4-5 refer to New PLMN list). If legacy PLMN list size = 6 & New PLMN list size = 6 and total of 12 PLMNs then use legacy PLMN Index Id for referring to PLMNs in both lists. In this case, presence of connectTo5GC-r15 indicates that UE is referring to new PLMN list otherwise legacy PLMN list.
Other options…
Question 2.7: Companies are requested to express their views on how to report selected PLMN ID in Msg5. 
	Company name
	Preferred option
	Comments/Suggestions

	CATT
	a)
	We think supporting 12 5GC PLMNs is reasonable. And no matter how many 5GC PLMNs supported, the signalling overhead of the no signalling optimization for selected PLMN ID reporting is less than that of signalling optimization case since the existing bit of connectTo5GC-r15 can indicate not only the CN type but also which PLMN list is referred to for option a), but option b) needs one more bit to indicate which PLMN list is referred to.

	QC
	Option C
	Based on PLMN Optimization Option b5 above, it is possible to specify PLMN Index mechanism by following Option C mechanism above. 
Comment on Ericsson point below : for option B5, In Legacy PLMN list, If a PLMN is connected to both EPC + 5GC, there is no need to explicitly specify CN Type Indicator and it is implicitly clear based on 4G TAC + 5G TAC per PLMN basis. However if all PLMNs in legacy list have common 4G TAC and common 5G TAC then explicit CN Type is needed . This is already agreed in RAN2#99 : “In LTE, the system information should be extended to include information about the available CN per PLMN”.

	Huawei, HiSilicon
	Option a)
	Simple and few changes to specifications

	Intel
	a)
	So far selected PLMN is indicated based on order in the PLMN list, i.e. index. Based on b5, some 5GC pLMNs included in legacy PLMN lists, and 5GC only PLMNs included in new PLMN lists, both of them will have index 1-6, if they are in the same order in different PLMN lists, the index will be same.  How can the network know which PLMN is UE selected PLMN?

	ZTE
	Option A
	As mentioned in 2.3, we prefer to have no signaling optimization. In this way, the existing connectTo5GC-r15 can indicate which PLMN list is referred. 
As shown below, the selected PLMN-Identity is an index.
selectedPLMN-Identity           INTEGER (1..maxPLMN-r11),
If connectTo5GC-r15 is set to true, we will refer to the 5G PLMN list to find the selected PLMN identity with the index included in MSG5. Otherwise, we will refer to the legacy 4G PLMN list. No additional changes are required. Everything is clear and simple.

	Nokia
	OPTION C
	If the maximum number of PLMN IDs is 6 then legacy PLMN index ID mechanism can be used, but an additional selected CN Type indication should be added.

	OPPO
	Option A
	For simplicity purpose, Option A is ok.

	Samsung
	Option A if number of PLMN entries is 6
	If we keep the number of PLMN entries limited to 6, then Option A is the easiest approach that comes for free provided that we also have the CN type indicator, which was also agreed some time ago.

	Ericsson
	Option C
	WE support the index based approach proposed similar to legacy PLMN reporting, although we do not support indicating CN indication in legacy list as proposed in option b5. 

	vivo
	[bookmark: _GoBack]Option A
	Similar concerns as intel. Option A works well

	LG
	Option a)
	



Summary of question 2.7:
11 companies have taken part into this discussion. 8 companies prefer option a) without signalling optimization, i.e. the CN type reported in MSG5 also indicates which PLMN list the selectedPLMN-Identity in this msg 5 referred to, and 3 companies prefer option c) for signalling optimization, one more bit may be needed if EPC PLMNs plus 5GC PLMNs more than 6.
Proposal 5: the existing indicator connectTo5GC-r15 in msg 5 is not only used to indicate the CN type but also used to indicate which PLMN list the selectedPLMN-Identity in msg 5 is referred to.  
Other issues...

Summary
11 companies have taken part into this offline discussion. The main majority views are:
· Use 3 bytes for 5GC TAC only
· The number of 5GC PLMN in eLTE is 6
· No signaling optimization is the baseline.
It is proposed:
Proposal 1: 5GC TAC will always use 24 bits.
Proposal 2: the number of 5GC PLMN supported in eLTE is 6 as baseline. The number of 5GC PLMN can be extended if there is a real requirement.
Proposal 3: a new CellAccessRelatedInfo for 5GC is defined, including Cell ID, 5GC TAC and a PLMN list which is up to containing 6 PLMN.
Proposal 4: No signalling optimization for providing PLMN list is the baseline. The PLMN connected to both 5GC and EPC should be present in both legacy PLMN list and 5GC PLMN list. If later found that there is a problem to transmit SIB1, optimization can be re-considered and re-discussed.
Proposal 5: the existing indicator connectTo5GC-r15 in msg 5 is not only used to indicate the CN type but also used to indicate which PLMN list the selectedPLMN-Identity in msg 5 is referred to. 
Based on above proposals, a TP is attached in Annex A for reference. 
Reference
[1] RAN2#101bis		Chairman notes
[2] R2-1804568		Consideration on PLMNs Connected to both 5GC and EPC	CATT
[3] R2-1804550                 Optimization of SIB1 PLMN database configuration
[4] draft-R2-1806365	Running 36.331 CR for E-UTRA connected to 5GC	Intel Corporation
Annex A: TP 36.331 
[bookmark: _Toc510531476][bookmark: _Toc510531511][bookmark: _Toc494150016]6.2.2	Message definitions
–	RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcConnectionSetupComplete-r8		RRCConnectionSetupComplete-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {
	selectedPLMN-Identity				INTEGER (1..maxPLMN-r11),
	registeredMME						RegisteredMME						OPTIONAL,
	dedicatedInfoNAS					DedicatedInfoNAS,
	nonCriticalExtension				RRCConnectionSetupComplete-v8a0-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1020-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {
	gummei-Type-r10						ENUMERATED {native, mapped}			OPTIONAL,
	rlf-InfoAvailable-r10				ENUMERATED {true}					OPTIONAL,
	logMeasAvailable-r10				ENUMERATED {true}					OPTIONAL,
	rn-SubframeConfigReq-r10			ENUMERATED {required, notRequired}	OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1130-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v1130-IEs ::= SEQUENCE {
	connEstFailInfoAvailable-r11		ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1250-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1250-IEs ::= SEQUENCE {
	mobilityState-r12					ENUMERATED {normal, medium, high, spare}	OPTIONAL,
	mobilityHistoryAvail-r12			ENUMERATED {true}				OPTIONAL,
	logMeasAvailableMBSFN-r12			ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1320-IEs						OPTIONAL
}

RRCConnectionSetupComplete-v1320-IEs ::= SEQUENCE {
	ce-ModeB-r13						ENUMERATED {supported}						OPTIONAL,
	s-TMSI-r13							S-TMSI										OPTIONAL,
	attachWithoutPDN-Connectivity-r13	ENUMERATED {true}							OPTIONAL,
	up-CIoT-EPS-Optimisation-r13		ENUMERATED {true} 							OPTIONAL,
	cp-CIoT-EPS-Optimisation-r13		ENUMERATED {true} 							OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1330-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1330-IEs ::= SEQUENCE {
	ue-CE-NeedULGaps-r13					ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1430-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1430-IEs ::= SEQUENCE {
	dcn-ID-r14							INTEGER (0..65535)				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v15xy-IEs						OPTIONAL
}

RRCConnectionSetupComplete-v15xy-IEs ::= SEQUENCE {
	connectTo5GC-r15							ENUMERATED {true}			OPTIONAL,		nonCriticalExtension						SEQUENCE {}					OPTIONAL
}

RegisteredMME ::=					SEQUENCE {
	plmn-Identity						PLMN-Identity						OPTIONAL,
	mmegi								BIT STRING (SIZE (16)),
	mmec								MMEC
}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	attachWithoutPDN-Connectivity
This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers and specified in TS 24.301 [35].

	cp-CIoT-EPS-Optimisation
This field is included when the UE supports the Control plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ce-ModeB
Indicates whether the UE supports operation in CE mode B, as specified in TS 36.306 [5].

	connectTo5GC 
This field is included if the upper layers in the UE indicate the selected core network type as 5GC, see TS 24.501 [xx]. If this field is present, the selectedPLMN-Identity is referred to the PLMN list for 5GC.

	dcn-ID
The Dedicated Core Network Identity, see TS 23.401 [41].

	gummei-Type
This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers).

	mmegi
Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState
This field indicates the UE mobility state (as defined in TS 36.304 [4, 5.2.4.3]) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	registeredMME
This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rn-SubframeConfigReq
If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	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.

	up-CIoT-EPS-Optimisation
This field is included when the UE supports the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ue-CE-NeedULGaps
Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].



–	SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH and BR-BCCH
Direction: E‑UTRAN to UE
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=	SystemInformationBlockType1

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
	},
	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
}

SystemInformationBlockType1-v890-IEs::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)			OPTIONAL,
	nonCriticalExtension				SystemInformationBlockType1-v920-IEs	OPTIONAL
}

-- Late non critical extensions
SystemInformationBlockType1-v8h0-IEs ::=	SEQUENCE {
	multiBandInfoList					MultiBandInfoList		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v9e0-IEs	OPTIONAL
}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {
	freqBandIndicator-v9e0				FreqBandIndicator-v9e0		OPTIONAL,	-- Cond FBI-max
	multiBandInfoList-v9e0				MultiBandInfoList-v9e0		OPTIONAL,	-- Cond mFBI-max
	nonCriticalExtension				SystemInformationBlockType1-v10j0-IEs	OPTIONAL
}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-v10l0-IEs	OPTIONAL
}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {
	freqBandInfo-v10l0					NS-PmaxList-v10l0			OPTIONAL,	-- Need OR
	multiBandInfoList-v10l0				MultiBandInfoList-v10l0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

-- Regular non critical extensions
SystemInformationBlockType1-v920-IEs ::=	SEQUENCE {
	ims-EmergencySupport-r9				ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfo-v920				CellSelectionInfo-v920		OPTIONAL,	-- Cond RSRQ
	nonCriticalExtension				SystemInformationBlockType1-v1130-IEs	OPTIONAL
}

SystemInformationBlockType1-v1130-IEs ::=	SEQUENCE {
	tdd-Config-v1130				TDD-Config-v1130			OPTIONAL,	-- Cond TDD-OR
	cellSelectionInfo-v1130			CellSelectionInfo-v1130		OPTIONAL,	-- Cond WB-RSRQ
	nonCriticalExtension			SystemInformationBlockType1-v1250-IEs	OPTIONAL
}

SystemInformationBlockType1-v1250-IEs ::=	SEQUENCE {
	cellAccessRelatedInfo-v1250					SEQUENCE {
		category0Allowed-r12						ENUMERATED {true}		OPTIONAL	-- Need OP
	},
	cellSelectionInfo-v1250					CellSelectionInfo-v1250		OPTIONAL,	-- Cond RSRQ2
	freqBandIndicatorPriority-r12			ENUMERATED {true}			OPTIONAL,	-- Cond mFBI
	nonCriticalExtension			SystemInformationBlockType1-v1310-IEs	OPTIONAL				
}

SystemInformationBlockType1-v1310-IEs ::=	SEQUENCE {
	hyperSFN-r13								BIT STRING (SIZE (10))		OPTIONAL,	-- Need OR
	eDRX-Allowed-r13							ENUMERATED {true}			OPTIONAL,	-- Need OR
	cellSelectionInfoCE-r13					CellSelectionInfoCE-r13	OPTIONAL,	-- Need OP
	bandwidthReducedAccessRelatedInfo-r13	SEQUENCE {
		si-WindowLength-BR-r13					ENUMERATED {
													ms20, ms40, ms60, ms80, ms120, 
													ms160, ms200, spare},
		si-RepetitionPattern-r13				ENUMERATED {everyRF, every2ndRF, every4thRF,
															every8thRF},
		schedulingInfoList-BR-r13				SchedulingInfoList-BR-r13	OPTIONAL,	-- Cond SI-BR
		fdd-DownlinkOrTddSubframeBitmapBR-r13	CHOICE {
			subframePattern10-r13					BIT STRING (SIZE (10)),
			subframePattern40-r13					BIT STRING (SIZE (40))
		}																	OPTIONAL, 	-- Need OP
		fdd-UplinkSubframeBitmapBR-r13			BIT STRING (SIZE (10)) 		OPTIONAL, 	-- Need OP
		startSymbolBR-r13						INTEGER (1..4),
		si-HoppingConfigCommon-r13				ENUMERATED {on,off},
		si-ValidityTime-r13						ENUMERATED {true}	OPTIONAL,			-- Need OP
		systemInfoValueTagList-r13				SystemInfoValueTagList-r13	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond BW-reduced
	nonCriticalExtension						SystemInformationBlockType1-v1320-IEs	OPTIONAL
}

SystemInformationBlockType1-v1320-IEs ::=	SEQUENCE {
	freqHoppingParametersDL-r13				SEQUENCE {
		mpdcch-pdsch-HoppingNB-r13				ENUMERATED {nb2, nb4}		OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeA-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int1, int2, int4, int8},
			interval-TDD-r13					ENUMERATED {int1, int5, int10, int20}
		}																	OPTIONAL,	-- Need OR
		interval-DLHoppingConfigCommonModeB-r13	CHOICE {
			interval-FDD-r13					ENUMERATED {int2, int4, int8, int16},
			interval-TDD-r13					ENUMERATED { int5, int10, int20, int40}
		}																	OPTIONAL,	-- Need OR
		mpdcch-pdsch-HoppingOffset-r13			INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL	-- Need OR
	}																OPTIONAL,	-- Cond Hopping
	nonCriticalExtension				SystemInformationBlockType1-v1350-IEs	OPTIONAL
}

SystemInformationBlockType1-v1350-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-r13				CellSelectionInfoCE1-r13	OPTIONAL,	-- Need OP
	nonCriticalExtension					SystemInformationBlockType1-v1360-IEs	OPTIONAL
}

SystemInformationBlockType1-v1360-IEs ::=	SEQUENCE {
	cellSelectionInfoCE1-v1360				CellSelectionInfoCE1-v1360	OPTIONAL, 	-- Cond QrxlevminCE1
	nonCriticalExtension						SystemInformationBlockType1-v1430-IEs		OPTIONAL
}

SystemInformationBlockType1-v1430-IEs ::=	SEQUENCE {
	eCallOverIMS-Support-r14				ENUMERATED {true}			OPTIONAL,	-- Need OR
	tdd-Config-v1430						TDD-Config-v1430			OPTIONAL,	-- Cond TDD-OR
	cellAccessRelatedInfoList-r14			SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 
											CellAccessRelatedInfo-r14	OPTIONAL,	-- Need OR
	nonCriticalExtension					SystemInformationBlockType1-v15xy-IEs	OPTIONAL
}

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-5GC-r154
	}				OPTIONAL,	-- NEED OP
--FFS on whether CellAccessRelatedInfo-r14 can be reused. It depends on whether TAC, CellIdentity are same between EPC and 5GC
--FFS about how to optimize configuration of different types of PLMNs into legacy and new PLMN list.
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

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

PLMN-IdentityInfo ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellReservedForOperatorUse				ENUMERATED {reserved, notReserved}
}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=	SEQUENCE {
	si-Periodicity						ENUMERATED {
											rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	sib-MappingInfo						SIB-MappingInfo
}

SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13

SchedulingInfo-BR-r13 ::=	SEQUENCE {
	si-Narrowband-r13				INTEGER (1..maxAvailNarrowBands-r13),
	si-TBS-r13						ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712,
												b808, b936}
}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=						ENUMERATED {
										sibType3, sibType4, sibType5, sibType6,
										sibType7, sibType8, sibType9, sibType10,
										sibType11, sibType12-v920, sibType13-v920,
										sibType14-v1130, sibType15-v1130,
										sibType16-v1130, sibType17-v1250, sibType18-v1250,
										..., sibType19-v1250, sibType20-v1310, sibType21-v1430}

SystemInfoValueTagList-r13 ::=		SEQUENCE (SIZE (1..maxSI-Message)) OF SystemInfoValueTagSI-r13

SystemInfoValueTagSI-r13 ::=		INTEGER (0..3)

CellSelectionInfo-v920 ::=			SEQUENCE {
	q-QualMin-r9						Q-QualMin-r9,
	q-QualMinOffset-r9					INTEGER (1..8)						OPTIONAL	-- Need OP
}

CellSelectionInfo-v1130 ::=			SEQUENCE {
	q-QualMinWB-r11						Q-QualMin-r9
}

CellSelectionInfo-v1250 ::=			SEQUENCE {
	q-QualMinRSRQ-OnAllSymbols-r12						Q-QualMin-r9
}

CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}
CellAccessRelatedInfo-5GC-r15 ::=	SEQUENCE {
	plmn-IdentityList-r15				PLMN-IdentityList,
	trackingAreaCode-5GC-r15			TrackingAreaCode-5GC-r15,
	cellIdentity-r15					CellIdentity
}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	bandwithReducedAccessRelatedInfo
Access related information for BL UEs and UEs in CE. NOTE 3.

	category0Allowed
The presence of this field indicates category 0 UEs are allowed to access the cell.

	cellAccessRelatedInfoList
This field contains a list allowing signalling of access related information per PLMN. One PLMN can be included in only one entry of this list. NOTE 4.

	cellAccessRelatedInfoList-5GC
This field contains a PLMN list and a list allowing signalling of access related information per PLMN for PLMNs that provides connectivity to 5GC. One PLMN can be included in only one entry of this list. NOTE 4.FFS on the maximum PLMN number of the RAN can configure for 5GC, and the maximum PLMN number across EPC and 5GC

	cellBarred
barred means the cell is barred, as defined in TS 36.304 [4].

	cellBarred-5GC
barred means the cell is barred for connectivity to 5GC, as defined in TS 36.304 [4].

	cellIdentity
Indicates the cell identity. NOTE 2.

	cellReservedForOperatorUse
[bookmark: OLE_LINK11]As defined in TS 36.304 [4].

	cellSelectionInfoCE
Cell selection information for BL UEs and UEs in CE. NOTE 3.

	cellSelectionInfoCE1
Cell selection information for BL UEs and UEs in CE supporting CE Mode B. E-UTRAN includes this IE only if cellSelectionInfoCE is present in SystemInformationBlockType1-BR. NOTE 3.

	csg-Identity
Identity of the Closed Subscriber Group the cell belongs to.

	csg-Indication
If set to TRUE the UE is only allowed to access the cell if it is a CSG member cell, if selected during manual CSG selection or to obtain limited service, see TS 36.304 [4].

	eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services for UEs as defined in TS 23.401 [41]. If absent, eCall over IMS is not supported by the network in the cell. NOTE 2.

	eDRX-Allowed
The presence of this field indicates if idle mode extended DRX is allowed in the cell. The UE shall stop using extended DRX in idle mode if eDRX-Allowed is not present.

	fdd-DownlinkOrTddSubframeBitmapBR
The set of valid subframes for FDD downlink or TDD transmissions, see TS 36.213 [23].
If this field is not present, the set of valid subframes is the set of non-MBSFN subframes as indicated by mbsfn-SubframeConfigList. If neither this field nor mbsfn-SubframeConfigList is present, all subframes are considered as valid subframes for FDD downlink transmission, all DL subframes according to the uplink-downlink configuration (see TS 36.211 [21]) are considered as valid subframes for TDD DL transmission, and all UL subframes according to the uplink-downlink configuration (see TS 36.211 [21]) are considered as valid subframes for TDD UL transmission.
The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Value 0 in the bitmap indicates that the corresponding subframe is invalid for transmission. Value 1 in the bitmap indicates that the corresponding subframe is valid for transmission.

	fdd-UplinkSubframeBitmapBR
The set of valid subframes for FDD uplink transmissions for BL UEs, see TS 36.213 [23].
If the field is not present, then UE considers all uplink subframes as valid subframes for FDD uplink transmissions.
The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Value 0 in the bitmap indicates that the corresponding subframe is invalid for transmission. Value 1 in the bitmap indicates that the corresponding subframe is valid for transmission.

	freqBandIndicatorPriority
If the field is present and supported by the UE, the UE shall prioritize the frequency bands in the multiBandInfoList field in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall use the value in freqBandIndicator field. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList. NOTE 2.

	freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 6.2.4-1] for UEs neither in CE nor BL UEs and TS 36.101 [42, table 6.2.4E-1] for UEs in CE or BL UEs,  for the frequency band in freqBandIndicator. If E-UTRAN includes freqBandInfo-v10l0 it includes the same number of entries, and listed in the same order, as in freqBandInfo-r10.

	freqHoppingParametersDL
Downlink frequency hopping parameters for BR versions of SI messages, MPDCCH/PDSCH of paging, MPDCCH/PDSCH of RAR/Msg4 and unicast MPDCCH/PDSCH. If not present, the UE is not configured downlink frequency hopping.

	hyperSFN
Indicates hyper SFN which increments by one when the SFN wraps around.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode. NOTE 2.

	intraFreqReselection
Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4]. NOTE 2.

	multiBandInfoList
A list of additional frequency band indicators, as defined in TS 36.101 [42, table 5.5-1] that the cell belongs to. If the UE supports the frequency band in the freqBandIndicator field it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList field. If E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). See Annex D for more descriptions. The UE shall ignore the rule defined in this field description if freqBandIndicatorPriority is present and supported by the UE.

	multiBandInfoList-v10j0
A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 6.2.4-1] for UEs neither in CE nor BL UEs and TS 36.101 [42, table 6.2.4E-1] for UEs in CE or BL UEs, for the frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0. If E-UTRAN includes multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). If E-UTRAN includes multiBandInfoList-v10l0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList-v10j0.

	plmn-IdentityList
List of PLMN identities. The first listed PLMN-Identity is the primary PLMN. NOTE 2.

	p-Max
Value applicable for the cell. If absent the UE applies the maximum power of the default power class for the band the UE is using for transmission, according to TS 36.101 [42]. NOTE 2.

	q-QualMin
Parameter “Qqualmin” in TS 36.304 [4]. If cellSelectionInfo-v920 is not present, the UE applies the (default) value of negative infinity for Qqualmin. NOTE 1.

	q-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

	q-QualMinOffset
Parameter “Qqualminoffset” in TS 36.304 [4]. Actual value Qqualminoffset = field value [dB]. If cellSelectionInfo-v920 is not present or the field is not present, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. NOTE 1.

	q-RxLevMinOffset
Parameter Qrxlevminoffset in TS 36.304 [4]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	sib-MappingInfo
List of the SIBs mapped to this SystemInformation message. There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	si-HoppingConfigCommon
Frequency hopping activation/deactivation for BR versions of SI messages and MPDCCH/PDSCH of paging.

	si-Narrowband
This field indicates the index of a narrowband used to broadcast the SI message towards BL UEs and UEs in CE, see TS 36.211 [21, 6.4.1] and TS 36.213 [23, 7.1.6]. Field values (1..maxAvailNarrowBands-r13) correspond to narrowband indices (0..[maxAvailNarrowBands-r13-1]) as specified in TS 36.211 [21].

	si-RepetitionPattern
Indicates the radio frames within the SI window used for SI message transmission. Value everyRF corresponds to every radio frame, value every2ndRF corresponds to every 2 radio frames, and so on. The first transmission of the SI message is transmitted from the first radio frame of the SI window.

	si-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	si-TBS
This field indicates the transport block size information used to broadcast the SI message towards BL UEs and UEs in CE, see TS 36.213 [23, Table 7.1.7.2.1-1] for a 6 PRB bandwidth and a QPSK modulation.

	schedulingInfoList-BR
Indicates additional scheduling information of SI messages for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).

	si-ValidityTime
Indicates system information validity timer. If set to TRUE, the timer is set to 3h, otherwise the timer is set to 24h.

	si-WindowLength, si-WindowLength-BR
Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. In case si-WindowLength-BR-r13 is present and the UE is a BL UE or a UE in CE, the UE shall use si-WindowLength-BR-r13 and ignore the original field si-WindowLength (without suffix). UEs other than BL UEs or UEs in CE shall ignore the extension field si-WindowLength-BR-r13.

	startSymbolBR
For BL UEs and UEs in CE, indicates the OFDM starting symbol for any MPDCCH, PDSCH scheduled on the same cell except the PDSCH carrying SystemInformationBlockType1-BR, see TS 36.213 [23]. Values 1, 2, and 3 are applicable for dl-Bandwidth greater than 10 resource blocks. Values 2, 3, and 4 are applicable otherwise.

	systemInfoValueTagList
Indicates SI message specific value tags for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).

	systemInfoValueTagSI
SI message specific value tag as specified in subclause 5.2.1.3. Common for all SIBs within the SI message other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14.

	systemInfoValueTag
Common for all SIBs other than MIB, MIB-MBMS, SIB1, SIB1-MBMS, SIB10, SIB11, SIB12 and SIB14. Change of MIB, MIB-MBMS, SIB1 and SIB1-MBMS is detected by acquisition of the corresponding message.

	tdd-Config
Specifies the TDD specific physical channel configurations. NOTE 2.

	trackingAreaCode/trackingAreaCode-5GC
A trackingAreaCode that is common for all the PLMNs listed. NOTE2. NOTE 5.



NOTE 1:	The value the UE applies for parameter “Qqualmin” in TS 36.304 [4] depends on the q-QualMin fields signalled by E-UTRAN and supported by the UE. In case multiple candidate options are available, the UE shall select the highest priority candidate option according to the priority order indicated by the following table (top row is highest priority).
	q-QualMinRSRQ-OnAllSymbols
	q-QualMinWB
	Value of parameter “Qqualmin” in TS 36.304 [4]

	Included
	Included
	q-QualMinRSRQ-OnAllSymbols – (q-QualMin – q-QualMinWB)

	Included
	Not included
	q-QualMinRSRQ-OnAllSymbols

	Not included
	Included
	q-QualMinWB

	Not included
	Not included
	q-QualMin



NOTE 2:	E-UTRAN sets this field to the same value for all instances of SIB1 message that are broadcasted within the same cell.
NOTE 3:	E-UTRAN configures this field only in the BR version of SIB1 message.
NOTE 4:	E-UTRAN configures at most 6 EPC PLMNs in total (i.e. across all the PLMN lists except for PLMN lists in cellAccessRelatedInfoList-5GC in SIB1). E-UTRAN configures at most 6 5GC PLMNs in total (i.e. across all the PLMN lists in cellAccessRelatedInfoList-5GC in SIB1).
NOTE 5:	E-UTRAN configures only one value for this parameter per PLMN.

	Conditional presence
	Explanation

	BW-reduced
	The field is optional present, Need OR, if schedulingInfoSIB1-BR in MIB is set to a value greater than 0. Otherwise the field is not present.

	FBI-max
	The field is mandatory present if freqBandIndicator (i.e. without suffix) is set to maxFBI. Otherwise the field is not present.

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.

	mFBI-max
	The field is mandatory present if one or more entries in multiBandInfoList (i.e. without suffix, introduced in -v8h0) is set to maxFBI. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if SIB3 is being broadcast and threshServingLowQ is present in SIB3; otherwise optionally present, Need OP.

	RSRQ2
	The field is mandatory present if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	Hopping
	The field is mandatory present if si-HoppingConfigCommon field is broadcasted and set to on. Otherwise the field is optionally present, need OP.

	QrxlevminCE1
	The field is optionally present, Need OR, if q-RxLevMinCE1-r13 is set below -140 dBm. Otherwise the field is not present.

	TDD
	This field is mandatory present for TDD; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional present for TDD, need OR; it is not present for FDD.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth in systemInformationBlockType3 is 50 resource blocks or larger; otherwise it is not present.

	SI-BR
	The field is mandatory present if schedulingInfoSIB1-BR is included in MIB with a value greater than 0. Otherwise the field is not present.



[bookmark: _Toc510531620][bookmark: _Toc510531676]6.3.4	Mobility control information elements
–	TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, see TS 24.301 [35].
TrackingAreaCode information element
-- ASN1START

TrackingAreaCode ::=				BIT STRING (SIZE (16))
TrackingAreaCode-5GC-r15 ::=		BIT STRING (SIZE (24))

-- ASN1STOP
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