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1 Introduction
In last RAN2 meeting, RAN2 has made a lot of progress to access control in NR. The following agreements were made:
Agreements for NR and LTE/5GC

1:  
For both NR/eLTE, the mapping between access categories/access identities and establishment cause value is needed;

2:   For NAS triggered events NAS performs the mapping to AS cause value when NAS makes a request to AS for access. 

FFS on whether NAS also provides cause value for AS triggered events.
3
For LTE/5GC, no change the LTE cause values for NAS triggered events

FFS whether a new cause is needed for AS triggered events (e.g. RNAU)
4:
RAN2 recommendation that access identities 1,2, 11-15 (MPS, MCS and AC11-15) all use establishment cause value highPriorityAccess (Final decision by CT1

5:
Confirm CT1 question 2 the call type is not needed for NG-RAN access.

6:
Tbarring is per access category.

7:
Tbarring is specified in AS layer, and maintained (running) in AS layer.

8:
When barring is alleviated (for a specific access category), the indication of alleviation of access barring is indicated to the NAS on a per access category basis.

9:
AS need to be known Access Identities for AS triggered events.

10:
Bitmap is used for access identities 1,2,11-15 and for emergency calls in 5G as ac-BarringForSpecialAC, and barring factor/timer is used for normal UE (access identity 0 in 5G) as ac-BarringFactor;

13: ACB parameters (barring factor/timer and bitmap as per agreement 10) are set per access category and per PLMN. 

FFS on how to reduce the signalling overhead;
14:
RAN2 confirms SA1 understanding that there is no requirement to distinguish SMS and SMS over IP in ACB mechanism

15:
Slicing can be taken into account in the definition of operator defined access categories (the operator defined access categories are visible to AS but not the relation to a slice). 

16
No RAN2 impact is foreseen to support roaming UE except cat a, b and c for access category 1;

17
For connected mode/inactive and IDLE, the AS/NAS modelling for access control for NAS triggered events is:

-
NAS is responsible for the determination of access identities and access categories and cause value, and provides one or more access identities and one access category to lower layers for the given access attempt;

-
AS is responsible for access barring check and indicate whether the access attempt is barred or not to NAS layer;

-
It is NAS layer to perform how to stop/allow service transmission based on ACB checking result from AS layer;

18: Leave it to UE implementation on how the NAS gets cat a, b and c information for access category 1 (no need to specify detailed AS/NAS interaction for this)

19: Confirm to reuse LTE approach, the access attempt is allowed if the UE has passed ACB checking based on ACB parameters for at least one access identity provided by NAS for the given access attempt.

Agreements for NR only

1: 
At least 8 and preferably 16 (or more) cause value to be included in MSG 3. To be finalised when the we have received input from RAN1 on MSG3 size and have a full picture of the content of MSG3.

2: 
At least the following LTE establishment cause values are reused for NR: emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall-v1280

FFS Whether the LTE cause delayTolerantAccess-v1020 is also available in NR.

3:
AS triggered event, RNA update shall be controlled by ACB

FFS Which access category is used for an RNA update
4:
On demand SI request shall not be controlled by ACB.

In this contribution, we will discuss the above FFSs and the undecided topics and give further considerations.
2 Discussion
2.1 Access category and cause value for AS triggered events?

According to TS 23.501, When the UE is CM-CONNECTED with RRC Inactive state, the UE may resume the RRC connection due to:

-
Uplink data pending (case1);

-
Mobile initiated NAS signalling procedure (case2);

-
As a response to RAN paging (case3);

-
Notifying the network that it has left the RAN Notification area or upon periodic RAN update timer expiration (case4).
Case3 and case4 (RNA update) are AS triggered events. For case1, UL data in inactive has not been thoroughly discussed so we are going to focus on Case3 and case4 in this paper.

With regard to RNA update, the identification of the access category and cause value for RNA update in UAC has been extensively discussed in the previous contributions. It seems that we still cannot get the consensus. In last RAN2#101 meeting, people concerned that if we let AS layer provide the access categories and cause values for AS triggered events like RAN update, we will not have a unified approach for UAC since for NAS triggered events, NAS performs the mapping to access categories and cause values when NAS identifies the events. 
Needless to say, NAS providing the access categories and cause values has a great strength that is we will perform the mapping in a single layer for NAS triggered events as well as for AS triggered events. But it requires changes to CT1 specifications. CT1 needs to provide a new category or take up a reserved standardized Access Category for RNA update. However it is more likely that CT1 will take the already exiting “MO signalling resulting from other than paging” and “mo-Signalling” for the access category and cause value for RNA update.
Also considering the AS triggered events like RNA update, the NAS may not be able to be aware of them. It means the time AS identifies the access attempt, it needs to ask NAS to provide the access category and cause value for it. Obviously this will result a lot of cross layer interaction. 
So we slightly prefer AS identifying the access category and cause value for AS triggered events like RNA update. Also for simplicity, we don’t see concrete reasons for the AS to define an extra access category and cause value for RAN update. Reusing the existing “MO signalling resulting from other than paging” and “mo-Signalling” from CT1 for the call type and cause value of RNA update seems to be a natural way considering the following reasons if we take some lessons from CT1 in defining the mapping for TAU:
1) For TAU, even though for some specific NAS procedures, like UE requests emergency call or MO MMTEL voice call, the call type and cause value are set corresponding to "emergency" or " MMTEL voice "(Quote 2 examples from 24.301 below), while for the normal case that changing the Tracking Area, CT1 takes the “MO signalling resulting from other than paging” and “mo-Signalling” for the call type and cause value;
	Tracking Area Update
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and MO MMTEL voice call is not started, MO MMTEL video call is not started, MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating signalling"

	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO signalling.
(See Note 1, Note 3)
	"originating MMTEL voice" 




2) TAU and RNA update have some similarity that they all served as the way to synchronize location information between UE and the network. The difference is that TAU is UE synchronizing location information with CN, while RNA update is UE synchronizing location information with RAN node;
It is naturally the signalling for RNA update could be considered as a kind of MO Signalling. Based on this, instead of AS asking NAS to provide the access category and cause value of “MO signalling resulting from other than paging” and “mo-Signalling” for RNA update, why not let AS identify this by itself? 

With regard to the access identity, we are not sure currently the RNA update needs it or not. But based on the agreement on last meeting that the access identity is kind of static and the RRC can get access to it, it seems that no more reasons could be found to support more unnecessary cross layer interaction.

Observation 1 AS identifying the access category and cause value for AS triggered events results in a cleaner AS-NAS interface.
Besides, AS providing the establish cause or even replacing the establish cause previously set by NAS is a well-known procedure, as observed in Rel-14 feature “Enhancement of VoLTE”. Such as the establish cause previously set by NAS was replaced or overridden by RRC (see TS 36.331 Section 5.3.3.3):
	1>
if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication: 

2>
set the establishmentCause to mo-VoiceCall;
1>
else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication: 

2>
set the establishmentCause to mo-VoiceCall;


In our view it is feasible to reuse what has been supported in LTE.
Observation 2 AS providing the establish cause or even replacing the establish cause set by NAS is feasible.
So we propose:

Proposal 1: AS identifies the access category and cause value for RAN update.
For case3, i.e. the response to RAN paging, NAS layer cannot be aware of that event. For the same reason given above, it is feasible that AS identifies this by itself and this could be classified into the already existing “MO signalling resulting from paging” and “MT access” for the access category and cause value. Of course, it is not subject to AC barring.
So we propose:
Proposal 2: AS identifies the access category and cause value for the response to RAN paging.
2.2 Add cause value for Video in NR?
In last RAN2#101 meeting email discussion, some companies suggested a new establishment cause for Video Call. If the new establishment cause is included in Msg3, the last spare bit would be required. However, in terms of the Msg3 size, we don’t see there is a problem in extension of the establishment causes because operators may come to a need of more establishment causes than 3 bits given that for slice related access category range, there may be more establishment causes introduced. Also, as agreed in last meeting preferably 16 (or more) cause values can be considered to be included in MSG 3 which means a larger range than what 3 bits allows would be considered when specifying Msg3.

However, in Rel-14 feature “Enhancement of VoLTE”, companies had already discussed extensively with significant efforts whether a new establishment cause for Video Call was needed. The final decision was that the scenario of the proposal was not clear and two additional causes was not necessary. Video Call reused the establishment cause for voice call. 
Regarding this question, we do not have a strong stance here. If the operators want to accurately control their networks to provide different treatments for voice call and video call, especially when the network is in congestion, the new cause value for Video Call can be considered to be added in Mg3. 
However, for the simplicity, it seems reasonable to just consider the same for NR as agreed in LTE. After all, for eNB’s implementation, more prioritisation included will make it more difficult to implement. Additionally, to add the new cause value, RAN2 would ask RAN3 to take the new establishment cause value into account in the S1AP specification. 
Proposal 3: Adding cause value for Video Call in NR needs more inputs from operators.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1: AS identifies the access category and cause value for RAN update.
Proposal 2: AS identifies the access category and cause value for the response to RAN paging.
Proposal 3: Adding cause value for Video Call in NR needs more inputs from operators.
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