
3GPP TSG-RAN WG2 Meeting #114-e	   R2-2105167
Online, May19th - May 27th, 2021

Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on the Separate Entity Supporting 
[bookmark: Source]Agenda item:		8.16.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
About the separate entity supporting, many agreements were achieved in the last meeting based on [1] as below:
	· Use the term "Credentials Holder (CH)" in future RAN2 discussions for the external entity providing subscription or credential for SNPNs.
· Use the term "Group IDs for Network Selection (GINs)" in future RAN2 discussions for the service provider Group IDs.
· The following assumptions in last meeting are confirmed as agreements,
· The new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
· The new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.
· GIDs are broadcasted per SNPN in network sharing scenarios.
· RAN2 to revise the previous agreement as following: 
In the UE, AS reports broadcast Group IDs per SNPN to NAS.
· To supporting SNPN with subscription or credentials by a separate entity, R2 assumes that there is no impact on cell (re)selection (e.g. no need to change suitable cell criteria).


Meanwhile, CT1 also approved some CRs, which modify the forbidden tracking areas definition for the separate Entity in [2][3].
In this paper, we will further discuss Separate Entity issues based on the above progress.
2. Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK6]In this chapter, we first give some observations on the interaction between the UE AS and NAS during the cell selection(re-selection) procedure, and then further discuss the related System Information design, at last some preliminary analysis are also provided based on the CT1 agreed CRs [2][3].
2.1 Interaction between UE AS and NAS during the cell selection(re-selection) 
About the interaction between UE AS and NAS, some agreements have been made during the previous meeting, which can be summarized as below:
	· In the UE, AS reports to NAS about the following broadcasted new parameters:
· Indicator that "access using credentials from a separate entity is supported" in the cell per SNPN
· Supported Group IDs  per SNPN
· Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Furthermore according to the 38304, the general interaction between the UE AS and NAS for the cell selection are described as below:
	On request of the NAS, the AS shall perform a search for available SNPNs on only NR cells and report them to NAS. The UE shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which SNPN(s) the cell belongs to. If the UE can read one or several SNPN identities in the strongest cell, each found SNPN (see the SNPN reading in TS 38.331 [3]) shall be reported to the NAS. Once the UE has selected a SNPN, the cell selection procedure shall be performed in order to select a suitable cell of that SNPN to camp on.


Combined with the separate entity feature, it can be summarized as in Fig 1:


Fig 1: SNPN and Cell selection
[bookmark: OLE_LINK4]According to the step 2/3 of the Fig 1, we can find that during the available SNPN selection procedure, the UE AS need to scan all RF channels to find strongest cell on each carrier and read its system Information. Then based on the agreement in the last meeting, if the UE find some cell support separate Entity feature, it will report separate entity related information per SNPN to the NAS layer, including two indications and group IDs.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Observation 1: During the available SNPN selection procedure, the UE AS need to scan all RF channels to find strongest cell on each carrier and read its system Information, then the UE will report the available SNPN list together with separate entity related information per SNPN to the NAS layer.
Furthermore, as agreed in CT1’s CR [4], in the above step 4, the UE NAS will select the SNPN from the reported available SNPN list according to the below priorities:
	 The MS selects an SNPNs, if available and allowable, in accordance with the following order:
a)	the SNPN identified by an SNPN identity of the subscribed SNPN in the selected entry of the "list of subscriber data" in the ME, if any, excluding the previously selected SNPN;
b)	if the MS supports access to an SNPN using credentials from a credentials holder, using the SNPN selection parameters in the selected entry of the "list of subscriber data" or associated with the selected PLMN subscription:
1)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the user controlled prioritized list of preferred SNPNs (in priority order), excluding the previously selected SNPN;
2)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the credentials holder controlled prioritized list of preferred SNPNs (in priority order), excluding the previously selected SNPN;
3)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which broadcast a GIN contained in the credentials holder controlled prioritized list of GINs (in priority order), excluding the previously selected SNPN. If more than one such SNPN broadcast the same GIN, the order in which the MS attempts registration on those SNPNs is MS implementation specific; and
4)	each SNPN identified by an SNPN identity which is included neither in the SNPN selection parameters of the entries of the "list of subscriber data" nor in the SNPN selection parameters associated with the PLMN subscription and which broadcasts an indication that the SNPN allows registration attempts from MSs that are not explicitly configured to select the SNPN, excluding the previously selected SNPN. If more than one such SNPN is available, the order in which the MS attempts registration on those SNPNs is MS implementation specific.
c)	the previously selected SNPN.


Observation 2: The UE NAS select SNPN that support separate entity according to the below the priority order: 
1) Matched SNPN in the user controlled prioritized list
2) Matched SNPN in the credentials holder controlled prioritized list
3) Matched GINs in the credentials holder controlled prioritized list of GINs
4) SNPN that broadcast the second indication (an indication that the SNPN allows registration attempts from MSs that are not explicitly configured to select the SNPN)
Based on these observations, we will further discuss system information issues in the next chapter.
2.2 System Information
For the system Information, some remaining issues were summarized in [1] and listed as below:
	System Information:
· RAN2 to discuss which SIB to include the GIDs: SIB1/SIB10/New SIB other than SIB1 or SIB10
· RAN2 to discuss whether the max number of GIDs is specified per SNPN or per cell, and how many GIDs is appropriate.
· For mixed RAN sharing scenario, discuss whether the total number of Network IDs (12 in legacy) should take into account the number of GIDs.
· RAN2 to discuss whether the indicator "access using credentials from a separate entity is supported" is set independent of the GIN broadcast.


We will discuss these issues one by one based on the above 2 observations.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Issue 1: Which SIB to include the GIDs: SIB1/SIB10/New SIB
For this issue, during the offline discussion of the previous meeting, company have concerns on broadcasting Group ID in SIB1 is that it will increase the SIB1 size significantly. Thus we need to first analyze whether it’s acceptable to include GIDs in other SIB.
Based on the above observation 1 and 2, we can see that during the available SNPN selection procedure, the UE need to read the separate related information form the system information for each strongest cell on each carrier. If including the group ID in other SIB, it means that besides the SIB1, the UE has to read the other SIB that include Group ID for each strongest cell before reporting the available SNPNs to the NAS layer, obviously which will increase the cell selection procedure unacceptably. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Observation 3: If including the group ID in other SIB, the UE has to read the other SIB for each strongest cell before reporting the available SNPNs to the NAS layer, which would introduce unacceptable cell selection delay.
Thus it’s better to broadcast the Group IDs in the SIB1, to solve the signalizing overhead concern of SIB1, the number of total group IDs shall be restricted into an acceptable range.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: Broadcast the Group IDs in the SIB1 and meanwhile restrict the number of total group IDs into an acceptable range.

Issue 2: Whether the max number of GIDs is specified per SNPN or per cell, how many GIDs is appropriate?
[bookmark: OLE_LINK5]First we want to note that for the on-boarding feature, it has been concluded in the SA2 that 
	NOTE 3:	The Group ID(s) in the SIB that UE can use for selecting an O-SNPN are the same as the Group ID(s) in the SIB that the UE uses for SNPN selection as part of KI#1.


Confirmed with SA2, with this note, the on-demanding group ID will take the same way as that for the separate entity feature in the system Information. Thus, when we discuss the number of Group IDs, both the number of the separate entity Group IDs and the number of the on-boarding Group ID shall be considered.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 2: Both the number of the separate entity Group IDs and the number of the on-boarding Group ID shall be considered when determine the number of GIDs.
About whether the max number of GIDs is specified per SNPN or per cell, considering that specify it as per cell can give network more configuration flexibilitym, per cell is preferred.
Proposal 3: Specify the max number of GIDs per cell.
About the number of Group IDs, based on the offline discussion in the last meeting, there are two options for the SIB1 based scheme:
· Option 1: The total number of the legacy Network IDs including (PLMNs, PNI-NPNs, and SNPN) does not exceed 12, meanwhile the total number of the Group IDs of all of the SNPNs does not exceed a maximum number.
· Option 2: The total number of the legacy Network IDs including (PLMNs, PNI-NPNs, and SNPN) and the Group IDs of all of the SNPNs does not exceed a maximum number.
When determine the maximum number of the legacy network ID, the following 2 factors were considered:
· The size of the network ID itself
· The size of additional cell access info such as TAC/RANC/CellID
Considering that the Group ID is broadcast per SNPN, the cell may not need to broadcast additional cell access info such as TAC/RANC/CellID, the total number of the Group IDs can be counted independently from the legacy network ID. Thus the option 1 can be taken as the baseline.
[bookmark: OLE_LINK22]Proposal 4: Take the option 1 as the baseline e.g. the total number of the legacy Network IDs including (PLMNs, PNI-NPNs, and SNPN) does not exceed 12, meanwhile the total number of the Group IDs of all of the SNPNs does not exceed a maximum number.

Issue 3: Whether the indication "access using credentials from a separate entity is supported" needs to be set if the SNPN only supports access via credentials from a separate entity indicated by GIDs
On this issue, though in the SA2 interim conclusion, it said that
	 “-	UE selects an available and allowable SNPN which broadcasts "access using credentials from a separate entity is supported" indication and a GID contained in the separate entity-controlled list (if available)” 


We still have concern on the case that the SNPN only support Group ID. For example, for cell A, the SNPN 1 only support Group ID1, then the UE (with CH 1) that include the SNPN1 in user-controlled list may try on Cell A to access it’s corresponding CH 1, but for the Cell A, it only support Group ID1, it doesn’t support CH1. To solve this issue, the separate entity supporting information can be implicitly indicated by broadcasting Group ID for this case.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK27][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 5: For the SNPN that only support group ID, the first indication shall not be set. The separate entity supporting information can be implicitly indicated by broadcasting Group ID for this case.

[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK36]Issue 4: Including the separate Entity supporting information within a new field or the legacy field.
Based on the above observations and proposals, we can further discuss the Asn.1 detail of the SIB1, the first issue is how to include these newly added information in the system Information, obviously, it can be added either in the legacy field (e.g. d NPN-IdentityInfoList) or a new field as below
· [bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Option 1: Including separate Entity supporting information within a new field.
	CellAccessRelatedInfo::=       SEQUENCE {
...
  npn-IdentityInfoList          NPN-IdentityInfoList-r16        OPTIONAL,   
enpn-IdentityInfoList        NPN-IdentityInfoList-r17        OPTIONAL   }

NPN-IdentityInfoList-r17  ::=   SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r17
NPN-IdentityInfo-r17   ::=         SEQUENCE {
npnIndex                      INTEGER (1..maxNPN-r16), --FFS
group-IdentityList          SEQUENCE (SIZE (1..maxValue)) OF snpn-r16 OPTIONAL, -- Need R
supportSeperateEntity      ENUMERATED {true}        OPTIONAL,      -- Need R 
seprateEntitySecondInd     ENUMERATED {true}        OPTIONAL -- Need R}



· Option 2: Including separate Entity supporting information within a Legacy field.
	CellAccessRelatedInfo::=       SEQUENCE {
...
 npn-IdentityInfoList          NPN-IdentityInfoList-r16    }

NPN-IdentityInfoList-r16 ::=     SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16
[bookmark: OLE_LINK35]NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16               SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16               TrackingAreaCode,
    ranac-r16                            RAN-AreaCode              OPTIONAL,       -- Need R
    cellIdentity-r16                   CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                     ENUMERATED {true}       OPTIONAL,       -- Need S
...,
[[group-IdentityList-r17     SEQUENCE (SIZE (1..maxGroup-r17)) OF snpn-r16   OPTIONAL, -- Need R]]
[[supportSeperateEntity      ENUMERATED {true}        OPTIONAL,   -- Need R      ]]
[[seprateEntitySecondInd     ENUMERATED {true}        OPTIONAL,   -- Need R      ]]}


For the new field scheme, the related SNPN can be indicated by an Index or indicated implicitly according to its sequence in the legacy field. However, for the legacy field scheme, it means only the SNPNs share the same separate entity supporting information can be put into the same NPN-IdentityInfo-r16 element. If the SNPNs share the same legacy cell access related info (e.g. TAC/RANC/CellID) but have different separate entity supporting information, they can’t be put into the same NPN-IdentityInfo-r16 element, which will also increase the signalling overhead. Thus it’s better to adopt a new filed to indicate the separate entity supporting information, Ran2 can further discuss whether an SNPN index is needed to indicate a related SNPN.
Proposal 6: Add a new filed to indicate the separate entity supporting information, Ran2 can further discuss whether an SNPN index is needed in the new field to indicate a related SNPN.
2.3 Other
As mentioned above, CT1 has agreed CRs on the “Lists of 5GS forbidden tracking areas” in [2][3], in which the forbidden tracking areas (including forbidden tracking areas for roaming and 5GS forbidden tracking areas for regional provision of service) are associated not only with the selected SNPN but also with an entry of the "list of subscriber data" or the PLMN subscription.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Observation 4: In CT1, for the UE support CH, the forbidden tracking areas (including forbidden tracking areas for roaming and 5GS forbidden tracking areas for regional provision of service) are associated not only with the selected SNPN but also with an entry of the "list of subscriber data" or the PLMN subscription.
[bookmark: _GoBack]Thus we need to analyze whether it would also have impact to the RAN2 spec for that the forbidden tracking areas was also considered in the suitable cell definition.
	suitable cell:
For UE operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected SNPN or the registered SNPN of the UE;
-	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" which belongs to either the selected SNPN or the registered SNPN of the UE.


In the CT1’s CR the following case is considered
	With one subscription S1, a TA of the SNPN can be forbidden.
With another subscription S2, the same TA of the SNPN can be non-forbidden.


However, which subscription is adopted at NAS layer is transparent to the AS layer, or from AS layer, it only needs to maintain the forbidden tracking areas for the current adopted subscription, thus it would have no impact to the RAN2 spec.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Proposal 7: UE AS only maintain the forbidden tracking areas for the current adopted subscription, no forbidden tracking areas related impact to the RAN2 spec.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: During the available SNPN selection procedure, the UE AS need to scan all RF channels to find strongest cell on each carrier and read its system Information, then the UE will report the available SNPN list together with separate entity related information per SNPN to the NAS layer.
Observation 2: The UE NAS select SNPN that support separate entity according to the below the priority order: 
1) Matched SNPN in the user controlled prioritized list
2) Matched SNPN in the credentials holder controlled prioritized list
3) Matched GINs in the credentials holder controlled prioritized list of GINs
4) SNPN that broadcast the second indication (an indication that the SNPN allows registration attempts from MSs that are not explicitly configured to select the SNPN)
Observation 3: If including the group ID in other SIB, the UE has to read the other SIB for each strongest cell before reporting the available SNPNs to the NAS layer, which would introduce unacceptable cell selection delay.
Proposal 1: Broadcast the Group IDs in the SIB1 and meanwhile restrict the number of total group IDs into an acceptable range.
Proposal 2: Both the number of the separate entity Group IDs and the number of the on-boarding Group ID shall be considered when determine the number of GIDs.
Proposal 3: Specify the max number of GIDs per cell.
Proposal 4: Take the option 1 as the baseline e.g. the total number of the legacy Network IDs including (PLMNs, PNI-NPNs, and SNPN) does not exceed 12, meanwhile the total number of the Group IDs of all of the SNPNs does not exceed a maximum number.
Proposal 5: For the SNPN that only support group ID, the first indication shall not be set. The separate entity supporting information can be implicitly indicated by broadcasting Group ID for this case.

Proposal 6: Add a new filed to indicate the separate entity supporting information, Ran2 can further discuss whether an SNPN index is needed in the new field to indicate a related SNPN.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Observation 4: In CT1, for the UE support CH, the forbidden tracking areas (including forbidden tracking areas for roaming and 5GS forbidden tracking areas for regional provision of service) are associated not only with the selected SNPN but also with an entry of the "list of subscriber data" or the PLMN subscription.
Proposal 7: UE AS only maintain the forbidden tracking areas for the current adopted subscription, no forbidden tracking areas related impact to the RAN2 spec.
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