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1. Introduction
The limitations of the current ASN.1 structure for configuring network specific uac-AccessCategory1-SelectionAssistanceInfo has been discussed at RAN2#110e meeting without reaching agreements.
[AT110-e][076][TEI16] R16 corrections to R15 (ZTE)
Scope: Treat R2-2004925 – 4929
Wanted Outcome: determine agreeable parts. For agreeable parts: agreed CRs (don’t need to be merged)
Deadline: EOM
Concluding remarks
- 	[076] Chair: There seems to be a common understanding there is indeed a problem with the R15 TS on Allowing different classes of UEs to make choice Delay Tolerant Service (options a b c in SA1 TS) in Network Sharing scenarios. The issue may apply also to eLTE (same ASN.1). 
-	[076] Chair: There are requests for further time to check whether to also correct R15, and which solution that is easiest to introduce. 
In this paper, we summarize the potential solutions raised during RAN2#110e and try to find an easier solution (can either be a R15 or R16 solution) for this issue.
2. [bookmark: _Toc12718547]Discussion
2.1. Limitation in the current configuration
In NR R15, the uac-AccessCategory1-SelectionAssistanceInfo can be configured to assist UE to decide whether Access Category 1 applies or not. As shown below, network can either configure a common UAC-AccessCategory1-SelectionAssistanceInfo applicable to all the PLMNs sharing the same cell via plmnCommon or configure it for each PLMN via individualPLMNList if different PLMNs would like to configure different values.
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
However, among all the PLMNs sharing the same cell, some PLMNs may want to configure access barring for delay tolerant service while others do not. With the current ASN.1 structure, if one PLMN wants to configure access barring for delay tolerant services, other PLMNs sharing the same cell have to configure a “a”, “b” or “c” either via plmnCommon or individualPLMNList even though they do not want to do so because we did not make each entry in the individualPLMNList OPTIONAL. 
As a result, UE configured with delay tolerant service may select access category 1 and perform barring check based on the factor and timer associated with access category 1 upon receiving such configuration although it should have selected another access category and perform access barring check accordingly.
The same problem exists in uac-AC1-SelectAssistInfo configuration in SIB25 for EUTRA connected to 5GC in 36.331 as the same structure is applied.
	uac-AC1-SelectAssistInfo-r15		CHOICE {
		plmnCommon-r15							UAC-AC1-SelectAssistInfo-r15,
		individualPLMNList-r15	SEQUENCE (SIZE (2..maxPLMN-r11)) OF UAC-AC1-SelectAssistInfo-r15
		}			OPTIONAL,	-- Need OR
	lateNonCriticalExtension				OCTET STRING								OPTIONAL,
Observation: Among all the PLMNs sharing the same cell, the current ASN.1 for configuring uac-AccessCategory1-SelectionAssistanceInfo in SIB1 in 38.331 and uac-AC1-SelectAssistInfo in SIB25 in 36.331 do not allow some PLMNs to configure such assistance information while others not to.
2.2. Potential solutions
During email discussion [AT110-e] [076] [TEI16] R16 corrections to R15 (ZTE), both R15 solution and R16 solution has been raised since this is a leftover R15 issue.
· R15 solution: The AS layer forward uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1, if present, to upper layers. The upper layer will select Access Category 1 for concerned UE when both uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1 are provided.
As specified in the following table in TS24.501, the NAS layer will select Access Category 1 for the concerned UE when uac-AccessCategory1-SelectionAssistanceInfo is configured. Based on the existing ASN.1, as mentioned in 2.1, some PLMN are forced to configure this field even they do not want to.
Table 4.5.2.2: Mapping table for access categories
	Rule #
	Type of access attempt
	Requirements to be met
	Access Category

	4
	Access attempt for delay tolerant service
	(a)	UE is configured for NAS signalling low priority or UE supporting S1 mode is configured for EAB (see the "ExtendedAccessBarring" leaf of NAS configuration MO in 3GPP TS 24.368 [17] or 3GPP TS 31.102 [22]) where "EAB override" does not apply, and
(b):	the UE received one of the categories a, b or c as part of the parameters for unified access control in the broadcast system information, and the UE is a member of the broadcasted category in the selected PLMN or RPLMN/equivalent PLMN 
(NOTE 3, NOTE 5, NOTE 6, NOTE 7, NOTE 8)
	1 (= delay tolerant)


One candidate solution without changing the ASN.1 is to change the behavior in NAS layer and specify that Access Category 1 for concerned UE when both uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1 are provided. In this way, a PLMN not willing to configure Access Category will not configure uac-barringInfoSetIndex for Access Category 1 and the upper layer will never select Access Category 1.
Although this solution will not change the ASN.1, it will still change the UE behavior in both AS layer (e.g. UE has to forward the uac-barringInfoSetIndex for Access Category 1 to upper layer)and NAS layer (e.g. UE should also take the uac-barringInfoSetIndex for Access Category 1 into consideration when selecting Access Category 1). 
In addition, based on the existing unified access control procedure, if the uac-barringInfoSetIndex for a certain Access Category is not configured, UE will consider the access attempt is allowed. If we following the above R15 solution, the following configuration cannot be achieved: A PLMN would like to configure Access Category 1 and would l like to allow all the access attempts for AC1 (i.e. 100% allowed) as the maximum probability that access attempt would be allowed can be configured via uac-barringInfoSetIndex is 95%.
Considering that some network vendors may have not configure Access Category 1(e.g. the uac-AccessCategory1-SelectionAssistanceInfo is not configured for any PLMN) in R15 yet, R16 solution can also be considered to avoid changing the R15 UE behavior.
· R16 solution:
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, notConfigured} to replace the UAC-AccessCategory1-SelectionAssistanceInfo. 
If a PLMN does not want to configure access barring for delay tolerant service, the corresponding UAC-AccessCategory1-SelectionAssistanceInfo-v16xy will be set to “notConfigured”.
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “notConfigured” as an additional candidate value for Access Category1 selection assistance information.
If the newly introduced UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy field is present, the UE should ignore the legacy value provided by UAC-AccessCategory1-SelectionAssistanceInfo and consider the access barring for delay tolerant service is not configured.
· Option 3: Introduce individualPLMNList-v16xy containing a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo. The network index is included only when the correspoding UAC-AccessCategory1-SelectionAssistanceInfo with value a/b/c needs to be configured.
· Option 4: Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
If this bitmap is present, the UE should ignore the legacy value configured via plmnCommon or individualPLMN with corresponding bit set to 0 (i.e. consider the access barring for delay tolerant service is not configured for the PLMN associated to the bit).
For example, 6 PLMNs share the same cell and three of them would like to configure access barring for delay tolerant service while the others do not.
Expected Setting 1:
	PLMN#
	0
	1
	2
	3
	4
	5

	uac-AccessCategory1-SelectionAssistanceInfo
	a
	/
	/
	/
	a
	a


Possible configuration:
plmnCommon = a
uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap: 100011
Expected Setting 2:
	PLMN#
	0
	1
	2
	3
	4
	5

	uac-AccessCategory1-SelectionAssistanceInfo
	b
	/
	/
	/
	a
	c


Possible configuration:
individualPLMNList = bbbbac
uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap: 100011
During [AT110-e] [076] [TEI16] R16 corrections to R15 (ZTE), concern on the backward compatibility has been raised for the R16 solutions as R15 UE will not be able to read and react on the newly introduced field. However, in our understanding, even these changes may be non-backwards-compatible, there will be no inter-operability issue because the UAC is kind of initial decision at UE side on whether to initiate an access attempt or not. NW still has full control on whether to accept the access attempt or not.
Proposal 1: Down select from theR15 solution and R16 solutions to allow more flexibility in network specific configuration on uac-AccessCategory1-SelectionAssistanceInfo:
· R15 solution: The AS layer forward uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1, if present, to upper layers. The upper layer will select Access Category 1 for concerned UE when both uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1 are provided.
· R16 solution: 
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, notConfigured}.
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “notConfigured”. 
· Option 3: Introduce individualPLMNList-v16xy in which a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo are included.
· Option 4:	Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
Proposal 2: The same solution should be also applied in Access Category 1 handling for EUTRA connected to 5GC.
During the email discussion [AT110-e] [076] [TEI16] R16 corrections to R15 (ZTE), a majority (5 out of 6) of companies prefer option 1 among all the four R16 solutions. Draft 36.331 and 38.331 CRs for option 1 and R15 solution have also been prepared for reference [2-5].
Considering that the R15 solution will change the category selection behavior in NAS layer, an LS should be sent to CT1 to request changes in TS24.501 [6].
Proposal 3: If R15 solution is agreed, an LS should be sent to CT1 to request changes in Access Category 1 selection.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: Down select from theR15 solution and R16 solutions to allow more flexibility in network specific configuration on uac-AccessCategory1-SelectionAssistanceInfo:
· R15 solution: The AS layer forward uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1, if present, to upper layers. The upper layer will select Access Category 1 for concerned UE when both uac-AccessCategory1-SelectionAssistanceInfo along with the uac-barringInfoSetIndex associated with Access Category 1 are provided.
· R16 solution: 
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, null}.
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “null”. 
· Option 3: Introduce individualPLMNList-v16xy in which a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo are included.
· Option 4:	Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
Proposal 2: The same solution should be also applied in Access Category 1 handling for EUTRA connected to 5GC.
Proposal 3: If R15 solution is agreed, an LS should be sent to CT1 to request changes in Access Category 1 selection [6].
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