3GPP TSG-RAN WG2 #117b-e	R2-2203447
Electronic meeting, February 21 – March 3, 2022

Agenda Item:	8.16.2
Source:	Ericsson
Title:	Remaining details for eNPN
Document for:	Discussion
1	Introduction
[bookmark: _Ref178064866]During RAN2#116-e, the following was agreed related to the GIN broadcast:
a) There is a common list of GINs for both onboarding and SNPN access using external CHs.
b) A GIN is encoded as an SNPN ID (i.e., as a PLMN ID and a NID).
c) Optimize the broadcast of GINs by enabling to broadcast multiple NIDs for a single PLMN ID.
d) The new SIB for GIN advertisement also includes the explicit assignment between GINs and SNPNs.
e) The explicit assignments between GINs and SNPNs follows the approach that for each SNPNs there is a vector that describes which GINs are supported.

During RAN2#116bis-e, the following agreements were captured as outcome of the email discussion [032] on UE capabilities, R2-2201909 [2]:
· [032] No UE AS capability signalling is needed for CH and onboarding.
· [032] No CH and onboarding AS capabilities without capability signalling needs to be specified in TS38.306
· [032] There is no need to specify UE AS capability signalling for CGI reporting for CH and onboarding
· [032] No UE AS capability signalling is needed for IMS emergency services.
· [032] The existing conditional mandatory without capability signalling for IMS emergency call can be reused for IMS emergency call for UE in SNPN access mode. Add the following to the existing capability: “It is mandatory to support IMS emergency call over SNPN for UEs that are IMS voice capable over SNPNs”

Some stage-3 details are missing for the GIN broadcast and will be addressed in this contribution. We also believe that some clarification is needed when reusing existing UE capabilities for IMS emergency support. Another issue we have not yet addressed is onboarding UEs in limited service state.
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2	Discussion
2.1	Signalling optimization of the GIN broadcast
Below we show the SIBXY containing the GIN information is captured in the running CR, R2-2111399 [1] (ASN.1 code highlighted in yellow contains corrections for typos/missing parts):
SIBXY information element
-- ASN1START
-- TAG-SIBXY-START

SIBXY-r17 ::=               SEQUENCE {
    gin-ElementList-r17         SEQUENCE (SIZE (1..maxNrofGIN-r17)) OF GIN-Element-r17   OPTIONAL,   -- Need R
    gins-PerSNPN-List-r17       SEQUENCE (SIZE (1.. maxNPN-r16)) OF GINs-perSNPN-r17     OPTIONAL,   -- Need R
    lateNonCriticalExtension    OCTET STRING                                             OPTIONAL,
    ...
}

GIN-Element-r17 ::=         SEQUENCE {
    plmn-Identity-r17           PLMN-Identity,
    nid-List-r17                SEQUENCE (SIZE (1..maxNrofGIN-r17)) OF NID-r16
}

GINs-perSNPN-r17 ::=       SEQUENCE {
    supportedGINs-r17           BIT STRING (SIZE (1..maxNrofGIN-r17))                     OPTIONAL   -- Need R
}
-- TAG-SIBXY-STOP
-- ASN1STOP

	SIBXY field descriptions

	gin-ElementList
The GIN-ElementList contains one or more GIN elements. Each GIN element contains either one GIN, which is identified by a PLMN ID and a NID, or multiple GINs that share the same PLMN ID. The total number of GINs (identified by a PLMN identity and an NID) listed in the GIN-elements does not exceed FFS. The GIN index m is defined as d1+d2+…+d(n-1)+i for the GIN included in the n-th entry of the gin-ElementList and the i-th entry of its corresponding GIN-Element, where
- d(k) is the number of GIN index values used in the k-th gin-ElementList entry.

	gins-PerSNPN-List
Indicates the supported GINs for each SNPN. The n-th entry in this list corresponds to the n-th SNPN listed in snpn-AccessInfoList provided in SIB1 If n-th entry in the list is missing FFS.



	GINs-PerSNPN field descriptions

	supportedGINs
Indicates the GINs which are supported by the given SNPN. The first/leftmost bit corresponds to the GIN with GIN index 0, the second bit corresponds to the GIN with GIN index 1 and so on. A bit set to 1 indicates that the GIN is supported by the SNPN. 



According to the definition, the list size has the same length as the snpn-AccessInfoList and thus, none of the entries can be absent.
Since legacy SNPNs and SNPNs that do not support external credentials or UE onboarding, RAN2 could however consider to only provide GIN related information for SNPNs which broadcast extCH-Supported and/or onboardingEnabled, such that a few bits can be saved.
The field description would then be modified as follows:
	gins-PerSNPN-List
Indicates the GIN support for each SNPN in snpn-AccessInfoList for which ‘extCH-Supported’ and/or ‘onboardingEnabled’ is set to ‘true’. The number of list elements corresponds to the number of SNPNs providing such indication(s), and the first list element corresponds to the first SNPN in snpn-AccessInfoList which provides such indication(s), and the second list element corresponds to the second SNPN in snpn-AccessInfoList which provides such indication(s), and so on.



However, the association to the SNPNs in the snpn-AccessInfoList becomes slightly more complex. 
[bookmark: _Ref95468760][bookmark: _Toc95773872]Decide whether all SNPNs in snpn-AccessInfoList or, only the SNPNs broadcasting ‘extCH-Supported’ and/or ‘onboardingEnabled’, should be included in the gins-PerSNPN-List.
If an SNPN does not support any GINs, it is not necessary to broadcast a bitmap with all values set to ‘0’. Rather, the bitmap could be absent, indicating that no GINs are supported.
The field description could be modified as follows:
	GINs-PerSNPN field descriptions

	supportedGINs
Indicates the GINs which are supported by the given SNPN. The first/leftmost bit corresponds to the GIN with GIN index 0, the second bit corresponds to the GIN with GIN index 1 and so on. A bit set to 1 indicates that the GIN is supported by the SNPN. If absent, the given SNPN does not support any GINs.



[bookmark: _Toc95773873]Instead of broadcasting the bitmap with all bits set to ‘0’, the field ‘supportedGINs’ being absent can be used to indicate that a given SNPN does not support any GIN.
2.2	Maximum number of GINs to be broadcast
For the broadcast of GINs, companies have indicated the following potential values for maxNrofGIN, which is a multiple integer of the maxNPN: 12 and 24. However, as indicated in R2-2111047 [3], no specific requirements have been identified by other WGs. Given that one aspect for introducing the GINs was to reduce the overhead as one GIN may cover various networks/credential holders/manufacturers. Furthermore, it can be assumed that in many cases, the UE is pre-configured with the SNPN IDs that it should select. Thus, we think that it would not be necessary to broadcast more than 12-16 GINs per cell.
[bookmark: _Toc95773874]maxNrofGIN can be set to 12, or at most 16.
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2.3	UE capabilities
At RAN2#116bis-e, it was agreed to add the following text to the existing conditional mandatory without capability signalling for IMS emergency in TS 38.306, clause 6:
	Features
	Condition

	Skipping UL configured grant if no data to transmit.
	Either configuredUL-GrantType1 or configuredUL-GrantType2 is supported.

	Downlink SDAP header
	Either NAS reflective QoS or as-ReflectiveQoS is supported.

	IMS emergency call
	It is mandatory to support IMS emergency call for UEs which are IMS voice capable in NR. 
It is mandatory to support IMS emergency call over SNPN for UEs that are IMS voice capable over SNPNs.

	MAC subheaders with one-octet eLCID field
	It is mandatory to support MAC subheaders with one-octet eLCID field for UEs/IAB-MTs supporting MAC CEs using extended LCID values as specified in TS 38.321 [8].


[bookmark: _Toc12750911][bookmark: _Toc29382276][bookmark: _Toc37093393][bookmark: _Toc37238669][bookmark: _Toc37238783][bookmark: _Toc46488681][bookmark: _Toc52574102][bookmark: _Toc52574188][bookmark: _Toc83660471] 
To be consistent with the addition above, we propose to add a small clarification also in clause 4.2.13 as follows:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	voiceFallbackIndicationEPS-r16
Indicates whether the UE supports voiceFallbackIndication in RRCRelease and MobilityFromNRCommand. If this field is included, the UE shall support IMS voice over NR and IMS voice over E-UTRA via EPC.
	UE
	No
	No
	No

	voiceOverEUTRA-5GC
Indicates whether the UE supports IMS voice over E-UTRA via 5GC. It is mandated to the UE if the UE is capable of IMS voice over E-UTRA via 5GC. Otherwise, the UE does not include this field. If this field is included and the UE is capable of E-UTRA with EPC, the UE shall support IMS voice over E-UTRA via EPC.
	UE
	No
	No
	No

	voiceOverNR
Indicates whether the UE supports IMS voice over NR. It is mandated to the UE if the UE is capable of IMS voice over NR (including SNPN if the UE is SNPN capable). Otherwise, the UE does not include this field. If this field is included and the UE is capable of E-UTRA with EPC, the UE shall support IMS voice over E-UTRA via EPC.
	UE
	No
	No
	Yes

	voiceOverSCG-BearerEUTRA-5GC
Indicates whether the UE supports IMS voice over SCG bearer of NE-DC.
	UE
	No
	No
	N/A



NOTE:	In this release of specification, IMS voice over split bearer is not supported for NR-DC and NE-DC.
[bookmark: _Toc95773875]For voiceOverNR capability, clarify that IMS voice over NR includes SNPN if the UE is SNPN capable.

2.4	Limited service state
2.4.1	Miscellaneous corrections
A UE in SNPN access mode only considers NR cells and no other RATs. This needs to be clarified in the running 38.304 CR as highlighted below:
	[bookmark: _Toc29245220][bookmark: _Toc37298571][bookmark: _Toc46502333][bookmark: _Toc52749310][bookmark: _Toc76506101]5.2.8	Camped on Any Cell state
This state is only applicable for RRC_IDLE state. In this state, the UE shall perform the following tasks:
-	monitor Short Messages transmitted with P-RNTI over DCI as specified in clause 6.5 in TS 38.331 [3];
-	monitor relevant System Information as specified in TS 38.331 [3];
-	perform necessary measurements for the cell reselection evaluation procedure;
-	execute the cell reselection evaluation process on the following occasions/triggers:
1)	UE internal triggers, so as to meet performance as specified in TS 38.133 [8];
2)	When information on the BCCH used for the cell reselection evaluation procedure has been modified.
[bookmark: _Hlk95496482]-	regularly attempt to find a suitable cell trying all frequencies in NR if the UE is in SNPN access mode, and of all RATs if the UE is not in SNPN access mode, that are supported by the UE. If a suitable cell is found, UE shall move to camped normally state.
-	if the UE supports voice services, the UE is not in SNPN access mode, and the current cell does not support IMS emergency calls as indicated by the field ims-EmergencySupport in SIB1 as specified in TS 38.331 [3], the UE shall perform cell selection/reselection to an acceptable cell that supports emergency calls in any supported RAT regardless of priorities provided in system information from current cell, if no suitable cell is found.
-	if the UE supports voice services, the UE is in SNPN access mode, and the current cell does not support IMS emergency calls for any SNPN(s) as indicated by the field imsEmergencySupportFor SNPN in SIB1 as specified in TS 38.331 [3], the UE shall perform cell selection/reselection to an acceptable cell of any available SNPN that supports emergency calls, if no suitable cell is found.


2.4.2	Onboarding UE in limited service state
In accordance with TS 38.304, clause 5.2.2, a UE may not be able to find a suitable cell after successfully selecting an O-SNPN. This may happen because the UE reports all SNPN IDs it can read from the strongest cells of each carrier to the NAS. The strongest cell may however be too weak and thus, not fulfil the cell selection criteria. In another scenario, the UE may meanwhile have moved out of the coverage area after scanning various frequencies to obtain SIB1. 
As a consequence, if the onboarding UE cannot find any suitable cell for any O-SNPN, it will move to “camped on any cell” state and select an acceptable cell if available as illustrated in Figure 1. This could be an acceptable cell of 
a) any available SNPN or 
b) any O-SNPN which did not broadcast the onboardingEnabled indication. 



[image: ]
[bookmark: _Ref95470391]Figure 1. RRC_IDLE and RRC_INACTIVE Cell Selection and Reselection (from TS 38.304, Fig. 5.2.2-1)
[image: ]
Figure 2. UE selecting an onboarding SNPN, but then has to transition to limited service state  
The UE now moves from an acceptable cell to a neighboring cell of the O-SNPN after some time, but the cell is congested and thus, does not broadcast the onboardingEnabled indication. According to TS 38.304, clause 5.2.8, a UE in SNPN access mode is required to “regularly attempt to find a suitable cell trying all frequencies” in NR that the UE supports. The specification however does not mandate the UE to perform new SNPN selection. In other words, the UE might use stored information about the previously selected SNPN meaning that the UE may ignore the onboardingEnabled indication that is broadcast in SIB1. 
A similar scenario was previously described as a corner case within RAN2, where the UE is between a congested and non-congested cell within an O-SNPN. Specially since onboarding might be taken as a one-shot procedure. However, RAN3 is currently further looking into this issue given that occasionally an onboarding UE would ignore the onboardingEnabled indication broadcast by the cell. In order to avoid ambiguities in the UE behavior, the onboardingEnabled indication might need to be taken into account also during the cell selection, e.g. the suitability check, or later when it tries to access the cell. 
[bookmark: _Toc95773876]RAN2 to wait for RAN3's resolution on whether there is a need to reconsider how the onboardingEnabled indication is used.
[bookmark: _Ref189046994]3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Decide whether all SNPNs in snpn-AccessInfoList or, only the SNPNs broadcasting ‘extCH-Supported’ and/or ‘onboardingEnabled’, should be included in the gins-PerSNPN-List.
Proposal 2	Instead of broadcasting the bitmap with all bits set to ‘0’, the field ‘supportedGINs’ being absent can be used to indicate that a given SNPN does not support any GIN.
Proposal 3	maxNrofGIN can be set to 12, or at most 16.
Proposal 4	For voiceOverNR capability, clarify that IMS voice over NR includes SNPN if the UE is SNPN capable.
Proposal 5	RAN2 to wait for RAN3's resolution on whether there is a need to reconsider how the onboardingEnabled indication is used.
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