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1	Introduction
This document is for the email discussion agreed during RAN2#107bis:
[107bis#63][PRN] RRC CR (Nokia)
Continue the discussion on SIB1 design and draft running CR for TS 38.331 including agreeable ASN.1 details
	Intended outcome: Initial draft CR for TS 38.331 
	Deadline: Next Meeting (2019-11-07, 23:59)

In order to achieve a draft of ASN.1 the discussion is split in two phases:
· Phase 1 is to make some additional working assumptions beyond the agreed ones. The deadline for comments for phase 1 is 1st November.
· In phase 2 a SIB1 encoding proposals are discussed based on the working assumptions agreed in phase 1. The deadline for comments for phase 2 is 6th November.

2	Phase 1: Working assumptions for SIB1 design
During RAN2#107bis the following SIB1 related agreements and working assumptions were made:
Agreements:
1. SIB1 of NPN-only cell prevents access attempts by Rel-15 UEs for normal services.
2. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.
3. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a CAG-only cell for emergency services (this does not mean that access attempts by Rel-15 UEs for emergency services on CAG-only cell are always not allowed. This is still FFS.The feasibility of allowing emergency services on CAG-only for Rel-15 UEs will be discussed in the email discussion on RRC aspects/SIB1 design)
4. Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.
5. In a NPN-only cell, access attempts for normal services by Rel-16 UEs without support for NPN is not allowed.
6. In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.
7. For a PLMN+NPN cell, Rel-15 UEs should be able to access PLMNs associated with the cell for normal and/or limited service.
8. A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 UEs (FFS whether this will be PLMN specific)
9. SIB1 allows indication of TAC, RANAC, cellIdentity per SNPN (per PLMN ID + NID). FFS on other IEs. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.
10. SIB1 allows indication of TAC, RANAC, cellIdentity for each CAG. FFS on other IEs. The fields are indicated per PLMN-ID. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.

Working assumptions:
1. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
2. [bookmark: _Hlk23698521]Access attempts by Rel-15 UEs for emergency services on CAG-only cell could be allowed based on operator's preference

To decrease the number of the options in SIB1 design it is desired to make additional working assumptions for this email discussion.
[bookmark: _GoBack]In agreements 2 and 3 it was left open whether MIB or SIB1 is used to prevent access attempts by Rel-15 UEs that are not allowed to access the cell. However, agreement 8 implicitly assumes that "cellReservedForOtherUse" is used for this purpose, and most of the companies during the previous email discussion on SIB1 design [1] supported that option.
Question 1: Can we take the working assumption in this email discussion that "cellReservedForOtherUse" is used to prevent Rel-15 UEs to access the cell?
	Answers to Question 1

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	Answering yes to this question impacts realization of the following working assumption:
Access attempts by Rel-15 UEs for emergency services on CAG-only cell could be allowed based on operator's preference

Following helps realize the above working assumption:
· CAG-only cell which wants to allow access attempts by Rel-15 UEs for emergency services does NOT set cellReservedForOtherUse=true (ie, it is not broadcast).
· Note that the CAG-only cell is expected to broadcast at least one “dummy” PLMN-ID (“dummy” since Rel-16 UEs are not expected to access the associated PLMN) due to the following working assumption: 
NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
· UAC configuration associated with the “dummy” PLMN-ID can be used to limit access attempts (on the PLMN part) by Rel-15 UEs only for emergency services.

The above proposal is illustrated below:





	Ericsson
	Yes
	

	Vodafone 
	Yes
	

	Futurewei
	Yes
	cellReservedForOtherUse can be used to prevent Rel-15 UEs to access the CAG cell.

	Huawei
	Yes
	Using "cellReservedForOtherUse" is simple.
However, we don't think the solution proposed by Qualcomm can solve the problem completely. If cellReservedForOtherUse is absent, UE will camp on the cell even though the access barring check is failed. Failing the UAC check will be viewed as the cell being overloaded from UE’s point of view, and the UE will try again when T390 expires (In contrast, if cellReservedForOtherUse is set to true, UE will simply reselect to another cell).
In other words, the proposed solution will make an R15 UE stay in a cell in which normal services could not be provided for the UE, and rule out the possibility for the UE to reselect to another cell for normal service. (To the best of our knowledge, there is no description in RAN2 spec to let the UE reselect to another cell when UAC is failed.)
From our perspective, it’s difficult to have a SIB1 design that prevents R15 UEs for normal services and allows emergency services to R15 UEs at the same time. Therefore, if operators would like to provide emergency services to R15 UEs, the cell could be deployed as a PLMN + CAG cell instead of a CAG-only cells.

	OPPO
	Yes 
	

	SoftBank
	Yes
	

	CATT
	Yes
	More clear

	ZTE
	Yes, but
	As mentioned by Qualcomm, answering yes to this question impacts realization of the following working assumption:
Access attempts by Rel-15 UEs for emergency services on CAG-only cell could be allowed based on operator's preference.

For the SNPN-only cell, we can set the “cellReservedForOtherUse” to true to prevent the UEs that not operating in the SNPN mode.
For the CAG-only cell, it can accessed by both CAG UE and normal UE(including Rel-15 UE and Rel-16 non-CAG UE) for emergency service, it’s not suitable to set “cellReservedForOtherUse” to true. 

For CAG only cell, network does NOT set cellReservedForOtherUse=true (ie, it is not broadcast) and a dummy PLMN ID will be filled in the legacy PLMN list. 

According to TS38.304, UE will search for a suitable cell first, if no suitable cell is found, UE will enter “Any Cell Selection” state to search for an acceptable cell.  The figure 5.2.2-1 showing Rel-15 cell selection and reselection procedure is also copied below for reference.
Based on the following definition of a suitable cell and an acceptable cell, with the dummy PLMN ID broadcast in the legacy PLMN list, the Rel-15 UE will not consider the CAG only cell as a suitable cell. Rel-15 UE will only camp on a CAG only cell as an acceptable cell for limited service (originate emergency calls and receive ETWS and CMAS notifications). In this way, there is no additional complexity in SIB1 design to support Rel-15 UE camping for limited services.
--------------------------------------------------------------------------------
acceptable cell:
An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in an NR network:
-	The cell is not barred, see clause 5.3.1;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.
-----------------------------------------------------------------------------------


Figure 5.2.2-1 RRC_IDLE and RRC_INACTIVE Cell Selection and Reselection


	III
	Yes
	The "cellReservedForOtherUse" flag can be used to bar Rel-15 UEs. It is a simpler way to prevent access attempts by Rel-15 UEs that are not allowed to access the cell.

	NEC
	Yes
	On the potential impact to the working assumption (i.e. Rel-15 UE for emergency services), the observations from ZTE seems workable. But anyway RAN2 should discuss it in Reno.

	Intel
	Yes
	Agree with QC that setting "cellReservedForOtherUse" may affect realizing emergency services for Rel-15 UE. If the operator wishes to support emergency services for Rel-15, this bit should not be set.

Since dummy PLMN will be included in the Rel-15 PLMN List, the UE will eventually camp on the CAG only cell as acceptable cell if it can’t find any suitable cell. There is no need for further control (e.g. via UAC) in our view.

	DOCOMO
	Yes
	

	Vivo
	Yes
	Agree with QC.

	Sony
	Yes but
	We are fine to go ahead with the majority.
One of the consequences of Qualcomm approach is that the hybrid cell is implicitly supported. Also, if a dummy PLMN is used and "cellReservedForOtherUse" is not set then all Rel-15 UEs are permitted to attach, in our understanding, and will subsequently be rejected. This signalling is unavoidable. 

	CMCC
	Yes but
	The usage of “cellReservedForOtherUse” is enough for the SNPN-only cell to prevent the Rel-15 UEs to access.
For CAG cell, whether to utilize additional separate PLMN list of Rel-16 depends on the conclusion in Reno meeting on whether to allow emergency service for the Rel-15 UEs in the CAG-only cell. 

	Nokia
	Yes
	



Summary: 
· All answering companies (17) supported the working assumption that cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.
· Some companies (Qualcomm, Huawei, ZTE, etc) presented configuration options that using cellReservedForOtherUse does not prevent to make cell accessible to emergency services for Rel-15 UEs (working assumption 2).
[bookmark: _Hlk23344068]Working assumption 3: cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.
Observation 1: Working assumption 3 does not contradict to Working Assumption 2, as there are solutions that enables access attempts by Rel-15 UEs for emergency services on CAG-only cell by SIB1 configuration.


It was left open in agreement 8 whether the new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is global (a single IE that is valid for all networks supported by the cell) or network (PLMN and SNPN) specific.
Question 2: Can we take the working assumption in this email discussion that new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is global (i.e. not network specific)?
	Answers to Question 2

	Company
	Yes/No
	Comments

	Qualcomm
	No
	We recommend that it is network-specific to make it easier to use with network-sharing, and to avoid some of the pitfalls and complexities we have encountered in NPN SIB1 design.

Rel-15 IE cellReservedForOtherUse being global was a main reason for why RAN2 could not reach an agreement on placement of NPN information and had to settle with the following working assumption: 
1. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
Many companies supported another option even overriding cellReservedForOperatorUse IE, arguing that the IE is network-specific and hence is more friendly to network sharing.

To reiterate, making the new Rel-16 IE network-specific will simplify its use with network-sharing in future releases.

	Ericsson
	-
	No strong opinion. On one hand, making the Rel-16 IE global would be more in line with the legacy Rel-15 field that it replaces. On the other hand, making it network specific appears to be slightly more future proof. 

	Vodafone 
	No 
	We do not see why Rel16 UE should have a Global status. This would not be acceptable from our perspective.
In the previous e-mail discussion [R2-1913633] we indicated that we would prefer cellReservedForOperatorUse for more specific applications.

	Futurewei
	No
	A network specific IE can be more friendly for network sharing and future-proof.

	Huawei
	No
	Agree with Qualcomm that the discussion and effort of introducing a separate NPN list could have been saved if the R15 cellReservedForOtherUse was network-specific. Therefore, it’s better to have a network-specific R16 IE to ease the possible extension in future releases.

	OPPO
	No strong view
	Both options have pros and cons. Network specific IE is beneficial for network sharing. And legacy REL-15 IE can be reused if “cellReservedForOtherUse” for Rel-16 is global.

	SoftBank
	No
	Rel-15 IE cellReservedForOtherUse was introduced for forward compatibility purpose to enable CSG-like (i.e. NPN) function, so it is no reason to make the new IE global and network-specific is more useful for network sharing scenario.

	CATT
	No strong view
	Network specific IE is more flexible from operator perspective. 

	ZTE
	-
	No strong view. Making the Rel-16 UE global would be more in line with the legacy Rel-15 field while making it network specific can be more future-proof considering the network sharing.

	III
	No
	A new Rel-16 IE similar to cellReservedForOtherUse should be network-specific. It would be beneficial for network sharing scenario.

	NEC
	
	No strong view, while we originally assumed it would be global just like Rel-15 IE.
It would be good to clarify the usage more before making it network specific, if go for that direction according to the majority views above.

	Intel
	No
	Network specific "cellReservedForOtherUse" is more future proof and make sense to introduce as early as possible.

	DOCOMO
	No
	Share the views as QC. While if it is network-specific, the naming should be closer to the cellReservedForOperatorUse rather than cellReservedForOtherUse.

	Vivo
	No strong view
	A network specific IE can be more flexible for future-proof.

	Sony
	
	No strong view

	CMCC
	No 
	It is more future proof to design a network specific "cellReservedForOtherUse" indication and the network specific indication is obviously easier to in favour of network sharing.

	Nokia
	-
	If the new Rel-16 IE is network specific then it is a deviation from the Rel-15 functionality, but it gives more flexibility in supporting network sharing scenarios.



Summary: 9 out of 17 companies supported the working assumption that new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is network specific. The other companies (8 out of 17) provided neutral answers; there was no company against it.
[bookmark: _Hlk23344056]Working assumption 4: The new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is network specific.

3	Phase 2: SIB1 design proposal
Annex of this document contains the baseline SIB1 design from TS 38.331 version 15.7. The SIB1 design proposal of this section is based on the agreements of RAN2#107bis and the working assumptions supported by most of the companies in Section 2. 

Proposed modification for CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R
    ...,
    [[
    npn-IdentityList                   NPN-IdentityInfoList
    ]]}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

Explanation:
· npn-IdentityList: According to agreed working assumption 1 of RAN2#107bis "the NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE". 
Question 3.1: Do you agree with the proposed extension of CellAccessRelatedInfo? (Please be flexible with minor ASN.1 issues such as naming of fields as this could be corrected later. Please provide reasoning and/or change proposal if you do not agree with the proposal.) 
	Answers to Question 3.1

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	

	Intel
	Yes
	

	Vodafone 
	Yes 
	

	ZTE
	Yes 
	

	III
	Yes
	

	CATT
	Yes
	

	Samsung
	Yes but
	Isn’t the agreement that entries across the legacy list i.e. PLMN-IdentityInfoList and new list NPN-IdentityInfoList is restricted to 12 ?  

	
	
	



Summary: All companies (9) agree with the proposed modification.
Proposal 3.1: Adopt the following modification for CellAccessRelatedInfo information element with the understanding that maximum 12 networks including (PLMNs and NPNs) could be supported by cell:
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R
    ...,
    [[
    npn-IdentityList                   NPN-IdentityInfoList
    ]]}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP


Proposed new NPN-IdentityInfoList
-- ASN1START
-- TAG-NPN-IDENTITYINFOLIST-START

NPN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxNPN)) OF NPN-IdentityInfo

NPN-IdentityInfo ::=                   SEQUENCE {
    NPN-IdentityList                       SEQUENCE (SIZE (1..maxNPN)) OF NPN-Identity,
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity                                                OPTIONAL,       -- Need R

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForOtherUse                 ENUMERATED {reserved, notReserved},
    ...
}
-- TAG-NPN-IDENTITYINFOLIST-STOP
-- ASN1STOP

Explanation:
1. The structure is similar to the PLMN-IdentityInfo
2. NPN-IdentityList: This has the same functionality as the PLMN-IdentityList, but a new type is needed as NPN identifiers are different. (See proposed definition later.) 
3. maxNPN: The number of maximum NPNs. SA2 agreed that it is the same as the maximum number of PLMNs, however it is clearer if we use a different constant here.
4. trackingAreaCode, ranac, cellIdentity, cellReservedForOperatorUse: The same information elements as in PLMN-IdentityList. If the NPN-IdentityList contains a reference to a member of the PLMN-IdentityList then this information elements are optional to enable RAN sharing solution using the same "logical cell".
5. cellReservedForOtherUse: The same functionality as cellReservedForOtherUse in CellAccessRelatedInfo. According to the working assumption 4 of section 2 this should be network specific (as cellReservedForOperatorUse).

Question 3.2: Do you agree with the proposed structure of the new NPN-IdentityInfoList as a baseline? (Please be flexible with ASN.1 issues such as naming of fields as this could be corrected later. Please provide reasoning and/or change proposal if you do not agree with the proposed structure.)
	Answers to Question 3.2

	Company
	Yes/No
	Comments

	Qualcomm
	Yes, with some changes
	trackingAreaCode, ranac, cellIdentity, cellReservedForOperatorUse should be mandatory fields. The rationale for this explained further in the next answer.
If there is interest in overhead reduction, perhaps the following editor’s note can be added: “Overhead reduction optimization is FFS”

We should discuss if we should use a different name instead of same name as Rel-15 IE cellReservedForOtherUse to avoid confusion. One option is cellReservedForFutureUse

	Ericsson
	Yes, with some changes
	Similar comment as Qualcomm regarding the signalling optimization. In our view we should first agree on a baseline and then we can discuss possible optimizations later on.  Hence, at least the cellIdentity should be mandatory. Also the trackingAreaCode may need be made mandatory. The trackingAreaCode is optional in the PLMN-IdentityList but in our understanding the reason for this is because of EN-DC where a NR cell may only be used in NSA mode. Omitting the trackingAreaCode is then  a way to signal to the NR UE that it’s an NSA cell and the UE shouldn’t camp on it.


Regarding the cellReservedForOtherUse field, we would like to understand the indended case before adding this field per network.

	HW
	Yes, with some changes
	1) Regarding explanation 4, we prefer to directly broadcast TAC/RANAC/cell ID/cellReservedForOperatorUse for NPN rather than reuse those fields configured in the PLMN entry. If the values need to be the same with those of the PLMN, they can simply be configured the same values.
Our concern is that, if you want to reuse the fields broadcasted for PLMN, it should be made clear in the ASN.1, e.g. use the CHOICE structure:
	reusePLMNPara						CHOICE{
		reuse								ENUMERATED {true}
		notReuse							SEQUENCE {
    		trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R
    		ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    		cellIdentity                            CellIdentity                                                OPTIONAL,       -- Need R

    		cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
	}
Even with CHOICE structure, the fields to be reused should be discussed one by one. At least for cellReservedForOperatorUse, since SNPN has a separate operator, it does not make sense to let the SNPN directly reuses this field in the PLMN entry.

2) We think RANAC should be optional, other fields (TAC/cell ID/cellReservedForOperatorUse/cellReservedForOtherUse) should be mandatory. On TAC, we have the same understanding with Ericsson. We don’t see the point of letting NPN support NSA, so TAC should be made mandatory.
On RANAC, since there are three ways of configuring RNA (i.e. by TAC, by cell id, or by RANAC), it is possible that a cell does not broadcast RANAC.

	Intel
	Yes, with some changes
	Agreed with QC and Ericsson that cell identity and cellReservedForOperatorUse need to be mandatory. Otherwise the above can be baseline, but signalling overhead reduction can be further discussed. 

	Vodafone
	Yes with few modifications
	As stated by Qualcomm and Ericsson, we agree to have 
trackingAreaCode, ranac, cellIdentity, cellReservedForOperatorUse
IEs as mandatory and transmitted within the NPN-IdentityInfoList  Information element
On the issue of the Tracking area: the Private Network Cell should be given its own Tracking Area Code as it is distinguished from the rest of the network and the network design would be simpler, furthermore, from the tracking area code, the operator know where the UEs are. 

	ZTE
	Yes, with some changes
	Agree with QC, HW, Ericsson, Intel and Vodafone that the TAC/CellIdentity /cellReservedForOperatorUse shall be mandatory. For the RANAC, we agree with HW that it shall be set to optional.

Regarding the overhead reduction, we share the same view as QC, a FFS can be added, e.g “ “Overhead reduction optimization is FFS”

	III
	Yes, with some changes
	The baseline should be applied to SNPN and PLMN+NPN scenarios. At least the ranac, cellIdentity, cellReservedForOperatorUse should be mandatory. The trackingAreaCode may be mandatory. Since the baseline has extra overhead, we agree with QC to use editor's note for it.

	CATT
	Yes, but with some concerns
	In RAN2 #107bis meeting, RAN2 agreed:
1. SIB1 allows indication of TAC, RANAC, cellIdentity per SNPN (per PLMN ID + NID). FFS on other IEs. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.
2. SIB1 allows indication of TAC, RANAC, cellIdentity for each CAG. FFS on other IEs. The fields are indicated per PLMN-ID. FFS whether Rel-15 IEs or Rel-16 IEs are used for the indication.
According to the agreements, TAC, RANAC, cellIdentity are configured per SNPN, but for CAG, these parameters are configured per PLMN.
Based on the current ASN structure, it can’t reflect the different agreements separately for SNPN and CAG. At least, a limitation should be added in the field description for NPN-IdentityInfo that for CAG,  TAC, RANAC, cellIdentity are configured per PLMN.
If we don't want to add the limitation in field description, we prefer the following way to explicitly capture the agreements we made in last meeting.
ASN1START
-- TAG-NPN-IDENTITYINFOLIST-START

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]NPN-IdentityInfoList ::=               SEQUENCE {
CAG-IdentityInfoList                 SEQUENCE (SIZE (1..maxPLMN)) OF CAG-PLMN-IdentityInfo OPTIONAL,       -- Need R
SNPN-IdentityInfoList                SEQUENCE (SIZE (1..maxSNPN)) OF SNPN-IdentityInfo     OPTIONAL,       -- Need R
}

CAG-PLMN-IdentityInfo ::=              SEQUENCE {
CAG-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF CAG-Identity,
trackingAreaCode   TrackingAreaCode                                            OPTIONAL,       -- Need R
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity                                                OPTIONAL,       -- Need R

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForOtherUse                 ENUMERATED {reserved, notReserved},
    ...
}

CAG-Identity ::=               SEQUENCE {
plmn-Identity                       PLMN-Identity,
CAG-IdentityList SEQUENCE (SIZE (1..maxCAG)) OF BIT STRING (SIZE (32))
}

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SNPN-IdentityInfo ::=                   SEQUENCE {
    SNPN-IdentityList                   SEQUENCE (SIZE (1..maxSNPN)) OF SNPN-Identity,
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity                                                OPTIONAL,       -- Need R

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForOtherUse                 ENUMERATED {reserved, notReserved},
    ...
}

SNPN-Identity ::=                   SEQUENCE {
plmn-Identity                       PLMN-Identity,
NID-List                            SEQUENCE (SIZE (0..maxSNPN)) OF BIT STRING (SIZE (52))
}

-- TAG-NPN-IDENTITYINFOLIST-STOP
-- ASN1STOP




	Samsung
	
	We also would like to understand the use of the new field cellReservedForOtherUse  which is per PLMN 



Summary: All companies (9) requested modifications, the major points were the followings:
1. Most of the companies proposed that trackingAreaCode, cellIdentity, cellReservedForOperatorUse to be mandatory fields. 
2. General view is that signalling optimizations should be left for FFS.
3. There were proposals to have ranac mandatory, others commented that it could be optional.
4. It is proposed to use cellReservedForFutureUse instead of cellReservedForOtherUse to avoid confusion.
5. There were some concerns on having the cellReservedForOtherUse field per network
6. It was proposed to separate SNPN and CAG cases as it was agreed to have SNPN specific trackingAreaCode, cellIdentity, etc, but it was agreed that these parameters are to be PLMN specific and not CAG ID specific. (Note that there were similar proposals for question 3.3)
Based on these comments the proposal for NPN-IdentityInfoList is modified (see below).
Proposal 3.2: Adopt the following structure for the new NPN-IdentityInfoList as baseline with the assumption that signalling optimizations and the support of sharing logical cells are FFS:
-- ASN1START
-- TAG-NPN-IDENTITYINFOLIST-START

NPN-IdentityInfoList ::=               SEQUENCE {
    CAG-IdentityInfoList                   SEQUENCE (SIZE (1..maxNPN)) OF CAG-PLMN-IdentityInfo         OPTIONAL,       -- Need R
    SNPN-IdentityInfoList                  SEQUENCE (SIZE (1..maxNPN)) OF SNPN-IdentityInfo             OPTIONAL        -- Need R
}

CAG-IdentityInfo ::=                   SEQUENCE {
    plmn-Identity                           PLMN-Identity,
    CAG-IdentityList                        SEQUENCE (SIZE (1..maxNPN)) OF BIT STRING (SIZE (32)),
    trackingAreaCode                        TrackingAreaCode,
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForFutureUse                ENUMERATED {reserved, notReserved},
    ...
}

SNPN-IdentityInfo ::=                  SEQUENCE {
    plmn-Identity                           PLMN-Identity,
    NID                                     BIT STRING (SIZE (52)),
    trackingAreaCode                        TrackingAreaCode,
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForFutureUse                ENUMERATED {reserved, notReserved},
    ...
}

-- TAG-NPN-IDENTITYINFOLIST-STOP
-- ASN1STOP


New NPN-Identity information element:
-- ASN1START
-- TAG-NPN-IDENTITY-START

NPN-Identity ::=                   SEQUENCE {
    plmn-IdentityType                   CHOICE {
        plmn-Identity                       PLMN-Identity,
        plmn-IdentityIndex                  INTEGER (0..maxNPN),
    }
    NID-List                            SEQUENCE (SIZE (0..maxNPN)) OF BIT STRING (SIZE (52)),
    CAG-IdentityList                    SEQUENCE (SIZE (0..maxNPN)) OF BIT STRING (SIZE (32))
}

-- TAG-NPN-IDENTITY-STOP
-- ASN1STOP

Explanation:
1. [bookmark: _Hlk23759187][bookmark: _Hlk23759245]plmn-IdentityType: This is to enable reference to PLMN IDs in the legacy list. This is needed to enable sharing of "logical cell" and also enables optimization for network sharing when the same PLMN ID is used by a PLMN and an NPN.
2. plmn-Identity: This is the legacy PLMN ID type.
3. plmn-IdentityIndex: Reference to PLMN ID in the legacy PLMN ID list.
4. NID-List: There can be multiple NIDs with the same PLMN ID (optimization for network sharing). The size of the NID is based on CT4 agreement.
5. CAG-IdentityList: there can be multiple CAG IDs with the same PLMN ID (optimization for network sharing). The size of the CAG ID is based on CT4 agreement.
6. There shall be at least one NID or one CAG ID in this information element.
Question 3.3: Do you agree with the proposed structure of the new NPN-Identity as a baseline? (Please be flexible with ASN.1 issues such as naming of fields as this could be corrected later. Please provide reasoning and/or change proposal if you do not agree with the proposed structure.)
	Answers to Question 3.3

	Company
	Yes/No
	Comments

	Qualcomm
	No
	We don’t see a need for SIB1 design to enable sharing of logical cell before RAN3 views on this are clear. 

Sharing of a logical cell has several RAN3/SA2 impacts. The main consequence is that a specific RAN node then needs to have interfaces towards AMFs that support SNPN only, and AMFs that support PLMNs not linked to CAGs, and AMFs that support PLMNs linked to CAGs. All would be allowed even for a single cell. Further each type of network has its own independent network-identifier construction.

Without sharing of a logical cell between different network types, at least each logical RAN node interworks only with specific AMFs. At the very least, RAN2 should not decide on aspects related to sharing of a logical cell without consulting with RAN3 and/or SA2.

Hence. aspects of SIB1 design allowing logical cell sharing should not be part of the baseline RRC CR. In particular, the following changes should be made:
a) The NPN-Identity structure proposed in this question allows logical cell sharing even between SNPNs and CAGs, and the motivation for enabling it is not at all clear. 
We prefer the following simpler structure for listing NPNs:
NPN-IdentityInfoList CHOICE {
       nid-List                       NID-List,
cag-IdentityList             CAG-IdentityList,
    }

NID-List         SEQUENCE (SIZE (1..maxNPN)) OF BIT STRING (SIZE (52)),
CAG-IdentityList SEQUENCE (SIZE (1..maxNPN)) OF BIT STRING (SIZE (32))

b) ‘plmn-IdentityIndex’, which acts as a reference to legacy PLMN list, should be avoided in the baseline RRC CR due to its implications on logical cell sharing. Consequently, trackingAreaCode, ranac, cellIdentity, cellReservedForOperatorUse should be mandatory fields in NPN-IdentityInfo.

If there is a major concern about overhead, RAN2 can consider using ‘plmn-IdentityIndex’ only to point to a PLMN-ID in the legacy list without pointing to associated trackingAreaCode, ranac, cellIdentity or cellReservedForOperatorUse. Anyway, such overhead reduction optimizations can be discussed separately or left in as editor’s notes. 

	Ericsson
	No
	As commented in the previous question, we think possible optimizations can be discussed once we agreed on the baseline.

Agree with Qualcomms’s comment that using the same logical cell both for NPN and CAG UEs has SA2 and RAN3 impact and should not be decided by RAN2. TS 23.501 also contains the following note which suggests that such sharing is not allowed. 

NOTE:	The above also implies that cells are either CAG cells or normal PLMN cells.

As Qualcomm noted we could consider re-using the PLMN ID though if size is an issue.

	Huawei
	No
	Agree with Qualcomm that it does not make sense for SNPN and CAG to share TAC/RANAC/Cell ID/cellReservedForOperatorUse/cellReservedForOtherUse, so CHOICE structure is better.

Regarding PLMN ID and PLMN ID index issue. At least PLMN IDs need to be broadcasted unless the PLMN IDs of the NPN list occupy a subset of PLMN IDs of the PN list. Since PLMN IDs are anyway needed in the ASN.1 design of NPN list, we do not see the necessity of having PLMN ID index (For example, the PN list only has PLMN ID1, and NPN list has PLMN ID 1/2/3, then PLMN ID index in the NPN list is useless). Thus we are neutral on the PLMN ID index.

	Intel
	No
	Agree with Qualcomm, we should keep the CAG list and the SNPN list separate as baseline and then discuss further about signalling optimisation (like the suggested PLMN index) in Stage-3 implementation.

	Vodafone
	No
	Agree with Qualcomm CAG and SNPN cells should have separate identity and be separate. In practice, a CAG cell would not be in the same location of a SNPN Cell. Our preference would be to have separate ‘profiles’ for a CAG and SNPN cell so that they can be configured differently from each other. 
And as discussed during the RAN2 meeting we would need to include Emergency Services on the CAG list: whether operators need Emergency Services on the SNPN cells is a separate discussion. 

	ZTE
	NO
	We agree with Intel to  keep the CAG list and the SNPN list separate as baseline 

	III
	No
	Agree with QC's comments. Since sharing of logical cell is out of the working assumptions in phase 1, we don't see the needs to enable it in SIB1 at this time. On the other hand, sharing the same logical cell for NPN and CAG UEs has impacts to SA2/RAN3, RAN2 may send a LS to trigger such discussions.

	CATT
	No
	Refer to the answer of Question 3.2, the ASN structure we give can also cover the logical cell sharing concerns from companies. If we differentiate the IE for CAG and SNPN in the beginning, we can avoid discussing the RAN sharing case within the same PLMN.

	Samsung 
	No
	Possible optimisations can be discussed separately.
Agree with Qualcomm that sharing of logical cell is out of scope of RAN2. We should wait for input from SA2/RAN3 on this aspect.



Summary: No companies (9) agreed with the proposed structure. The main comments were the following:
1. This strongly depends on the structure of 
2. Support of sharing logical cell should depend on RAN3 and SA2 decision.
3. General view is that signalling optimizations should be left for FFS.
4. CAG and SNPN lists should be separated.
Conclusion is that no proposal is made based on this structure. The modification of the structure of NPN-IdentityInfoList (proposal 3.2) also covers the separation of CAG identifiers and SNPN lists and makes this proposal obsolete.








4	Conclusions
As conclusion of this email discussion the following observations, working assumptions and proposals were made:
Working assumption 3: cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.
Observation 1: Working assumption 3 does not contradict to Working Assumption 2, as there are solutions that enables access attempts by Rel-15 UEs for emergency services on CAG-only cell by SIB1 configuration.
Working assumption 4: The new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is network specific.
Proposal 3.1: Adopt the following modification for CellAccessRelatedInfo information element with the understanding that maximum 12 networks including (PLMNs and NPNs) could be supported by cell:
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R
    ...,
    [[
    npn-IdentityList                   NPN-IdentityInfoList
    ]]}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

Proposal 3.2: Adopt the following structure for the new NPN-IdentityInfoList as baseline with the assumption that signalling optimizations and the support of sharing logical cells are FFS:
-- ASN1START
-- TAG-NPN-IDENTITYINFOLIST-START

NPN-IdentityInfoList ::=               SEQUENCE {
    CAG-IdentityInfoList                   SEQUENCE (SIZE (1..maxNPN)) OF CAG-PLMN-IdentityInfo         OPTIONAL,       -- Need R
    SNPN-IdentityInfoList                  SEQUENCE (SIZE (1..maxNPN)) OF SNPN-IdentityInfo             OPTIONAL        -- Need R
}

CAG-IdentityInfo ::=                   SEQUENCE {
    plmn-Identity                           PLMN-Identity,
    CAG-IdentityList                        SEQUENCE (SIZE (1..maxNPN)) OF BIT STRING (SIZE (32)),
    trackingAreaCode                        TrackingAreaCode,
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForFutureUse                ENUMERATED {reserved, notReserved},
    ...
}

SNPN-IdentityInfo ::=                  SEQUENCE {
    plmn-Identity                           PLMN-Identity,
    NID                                     BIT STRING (SIZE (52)),
    trackingAreaCode                        TrackingAreaCode,
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    cellReservedForFutureUse                ENUMERATED {reserved, notReserved},
    ...
}

-- TAG-NPN-IDENTITYINFOLIST-STOP
-- ASN1STOP

The corresponding draft CR against 38.331 can be found in R2-195388.
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Annex: ASN.1 of CellAccessRelatedInfo in SIB1 from 38.331 (version 15.7)

CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R
    ...
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

PLMN-IdentityInfoList information element
-- ASN1START
-- TAG-PLMN-IDENTITYINFOLIST-START

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

PLMN-IdentityInfo ::=                   SEQUENCE {
    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    ...
}
-- TAG-PLMN-IDENTITYINFOLIST-STOP
-- ASN1STOP


PLMN-Identity information element
-- ASN1START
-- TAG-PLMN-IDENTITY-START

PLMN-Identity ::=                   SEQUENCE {
    mcc                                 MCC                 OPTIONAL,                   -- Cond MCC
    mnc                                 MNC
}

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::=                   INTEGER (0..9)


-- TAG-PLMN-IDENTITY-STOP
-- ASN1STOP
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