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Introduction
The inclusion of establishment causes in Msg3 during the access requests is one of the topics related to the access control.
The following agreements on access control were reached at the RAN2#101 meeting:
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
[bookmark: _Hlk513051014]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.

The amount of establishment causes that can be defined depends on the size of the field, which in turn depends on the size of the Msg3. This contribution discusses what establishment causes, in addition to the already agreed ones, that should be defined for RRC connection requests in NR.
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Introduction
The establishment causes are included in Msg3, at request for establishment of an RRC connection, to indicate the reason for establishment. The main purpose is to allow differentiation by the network dependent on the cause, i.e. to perform admission control for the access request based on the received establishment cause in Msg3. 
It was agreed at the RAN2#101 meeting that the UE NAS will perform the mapping to cause value when NAS makes the request for access. NAS will thus provide an RRC establishment cause when requesting a connection establishment to lower layers. This RRC establishment cause is then included in Msg3.
Establishment cause values
The full set of establishment causes for NR still remain to be defined. So far it has only been agreed, at RAN2#101, that the NR establishment causes shall include at least the following LTE establishment causes: Emergency, High Priority Access, mt-Access, mo-Signalling, mo-Data and mo-VoiceCall-v1280. Whether the establishment cause delayTolerantAccess-v1020 also should exist in NR is set as FFS.
What establishment causes that are defined depends on the size of the establishment cause field in Msg3 (in the RRCSetupRequest message). The more establishment causes that are defined, the more selective the prioritization of the accesses can be, why it is preferred to have a large establishment cause field. However, as this will impact the size of Msg3 it may not be possible.
At RAN2#101 it was agreed that “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.”
CT1 have started the work to define the mapping of standardized access categories and access identities to establishment causes in [2]. The latest mapping that has been agreed can be found in [3], with a 1-1 mapping from standardized access category (or access identity) to the following establishment cause values: “MT Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data” and “High Priority Access”.
For the standardized access categories “delay tolerant”, “MO MMTel video” and “MO SMS and SMSoIP” the mapping to establishment cause is however still FFS. Whether it is possible to map also those to separate establishment causes however depends on the size of Msg3 since that impacts the size of the establishment cause field.
In the following sections we discuss what establishment causes that should be defined, depending on whether the size of the establishment cause is 3 or 4 bits.
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For access barring purposes there are currently 8 standardized access categories specified in [1], corresponding to the different types of access attempt. The most straightforward would be to have an establishment cause for each standardized access category. There would then be a 1-1 mapping on NAS level between standardized access category and establishment cause. It would also mean that the admission control and the access barring mechanisms (for standardized access categories) are based on the same input, which simplifies e.g. the configuration.
In addition to the standardized access category values, an establishment cause value should also be defined for high priority access, by a UE with access identity <> 0, as already agreed at RAN2#101, and already included in [3].
Compared with the already agreed establishment causes, the following ones would thus be added:
· Delay tolerant access
· MO Video Call
· MO SMS
As conclusion, in case the size of the establishment cause field is 4 bits the following establishment causes should be defined in NR Rel-15: “MT Access”, “Delay Tolerant Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Video call”, “MO SMS”, “MO Data”, “High Priority Access”.
This corresponds to 9 different establishment causes. With 4 bits available in Msg3 and thus maximum 16 values, it will then be possible to extend the number of establishment causes in later releases when needed, e.g. in case further standardized access categories are introduced.
We propose:
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Establishment cause field - 3 bits
In case the size of the establishment cause field is limited to 3 bits, as in LTE, it will not be possible to include all the standardized access categories as well as the high priority access as establishment cause. With the 6 already agreed establishment causes there are only 2 values left, why there is a need to be selective in what is added.
Below is a discussion on whether establishment cause values should be added for the other standardized access categories.
Delay tolerant access
An access category has already been defined by SA1 for delay tolerant access, and it is an existing establishment cause in LTE. The indication that a UE is delay tolerant is important information for the RAN in the prioritization between accesses since accesses from such UEs can be delayed if needed. In LTE the use of the corresponding establishment cause value also has some impact on the actual procedure. It is therefore proposed to define an establishment cause value for “Delay tolerant access”.
MO video call
In LTE, the network indicates in SIB2 whether establishment of an MO voice call or an MO video call, respectively, should be indicated using establishment cause mo-VoiceCall. Otherwise, the establishment cause is set based on the information from upper layers.
If there is no separate cause value for video call in NR, it will thus instead need to be mapped to MO voice call or to e.g. MO data. The video call has some similarities with a voice call but there are typically rather different requirements. There would therefore be some benefit in separating the two types of access requests.  With only 8 values available we however don’t consider the need strong enough to introduce a separate cause value for it. 
MO SMS
In LTE, there is no separate establishment cause for SMS. Instead MO SMS is there mapped to establishment cause MO Data. Even though the load caused by transmission of an SMS may differ from many other data transfers (that are mapped to MO Data) the need to have a separate establishment cause value for SMS is limited. It should thus be avoided in case only 8 values are available as a total.
We thus propose:
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Summary
As discussed above, the number of establishment cause values to be defined in NR depends on the RAN2 decision on Msg3 size and thus whether there are 3 or 4 bits available for the establishment cause field. Different establishment cause values are thus proposed above for the two cases. After the RAN2 decision, CT1 should then be informed about the establishment causes that are defined for NR.
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	In case the size of the establishment cause field in Msg3 is decided to be 4 bits, the following establishment causes should be defined in NR Rel-15, used in the message to request an RRC connection: “MT Access”, “Delay Tolerant Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Video call”, “MO SMS”, “MO Data”, “High Priority Access”.
Proposal 2	In case the size of the establishment cause field in Msg3 is decided to be 3 bits, the following establishment causes should be defined in NR Rel-15, used in the message to request an RRC connection: “MT Access”, “Delay Tolerant Access”, “Emergency”, “MO Signalling”, “MO Voice Call”, “MO Data”, “High Priority Access”.
Proposal 3	After RAN2 decision, inform CT1 about which establishment causes that are defined for NR.
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