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1. Introduction
RAN2#101 has discusses Unified Access Control (UAC) for both NR and eLTE (E-UTRAN connected to 5GC) have made the following agreements [1]:

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.

A further email discussion occurred to make progress on capturing the above agreements in the specification and identifying FFS points to be resolved.

In this contribution, we look at some of the remaining open issues and suggest solutions. All the proposals are applicable for both NR and eLTE unless specified otherwise.
2. Discussion
The first FFS from the RAN2#101 agreements concern the Access Category (AC) determination for RRC triggered attempts. Since these attempts are performed without any NAS involvement, getting the AC from NAS does not provide any benefits and unnecessarily creates a cross-layer interaction. So far, the only AS triggered attempt where UAC is applicable is RNAU. For this one, an AC can be specified.
Proposal 1: For AS triggered events, the Access Category are determined by RRC and they will be specified for each applicable attempt.

Basic structures for access barring at AS layer were also agreed and captured in the TP during the email discussion. The signaling of these parameters without any optimization can take a significant amount for the worst case, for example using all access categories and all PLMNs and signaling all parameters separately for each of these.  However, it was also agreed and assumed many times in different groups during both the SI and WI that RMSI would be the only SI needed for the UE to get access to the system. Therefore, RAN2 should try to maintain this goal and look for alternative options only if there are no other options, for example RMSI size can’t allow this even after signaling optimizations. 
Proposal 2: All UAC parameters will be broadcasted in SIB1 if possible based on RAN1 input on SIB1 size for NR and considered signaling optimizations.
Another open issue which came up during the email discussion was handling of an attempt when parameters for its access category are not present in system information. Two possible options are 1-) not to apply any barring 2-) bar based on some fixed parameters. The second option reduces the dynamic control of access by changing parameters and therefore is not preferable. 
Proposal 3: If parameters for an access category are not present in SIB1, the attempts for that access category are allowed.

It was already agreed that there will be a separate barring timer for each AC. One question is how the timer behaves when multiple attempts for the same AC are initiated. One option is to restart the timer for each attempt. Another possibility is to keep the timer running based on the earlier attempt. The main con of the first option is that the earlier attempt will be delayed due to the second attempt and can be considered unfair. On the other hand, this can allow the second attempt to access the system sooner. Another option is to run the timers for each event. However, this will complicate the design and UE implementation and since multiple attempts for the same AC would not happen very often, one of the two options above can be used.
Proposal 4: If the barring timer for an AC is already running when an access attempt for the same AC is initiated, RAN2 to select between restarting the timer or keep it running. When timer expires, all attempts for this AC are allowed.

In E-UTRAN, when access is barred, this is always at a cell level since the congestion conditions can vary across cells. Similarly, in NR, barring at a cell should not be carried to another cell. If there are access attempts which are suspended, then either they can be allowed immediately, or they can be considered as new attempts. The first option is similar to E-UTRAN and can be adopted for both NR and eLTE.
Proposal 5: The barring timer for all access categories are stopped when cell reselection happens and NAS is informed of barring alleviation.

In E-UTRAN, when RRC Connection is rejected, the UE starts a timer T302 and the cell is barred when this timer is running. Even though RRC Reject functionality has been agreed for NR, the details and the T302 type timer have not been concluded. 

It is natural that a timer should be associated with RRC Reject to prevent the UE stop sending the same request. The immediate question is then whether this should prevent all access attempts or only the ones which have the same AC which initiated the attempt. It is also possible to signal the list of ACs the timer could be applicable to. Since RRC rejection can be seen as a further optimization of the access control, a simpler option, at least in Rel-15 is preferable.
Proposal 6: A timer similar to T302 in E-UTRAN should be introduced for NR. All access attempts are barred when this timer is running.

 
3. Conclusion
In this contribution, we discussed remaining issues for UAC and propose the following for both NR and eLTE:

Proposal 1: For AS triggered events, the Access Category are determined by RRC and they will be specified for each applicable attempt.

Proposal 2: All UAC parameters will be broadcasted in SIB1 if possible based on RAN1 input on SIB1 size for NR and considered signaling optimizations.
Proposal 3: If parameters for an access category are not present in SIB1, the attempts for that access category are allowed.

Proposal 4: If the barring timer for an AC is already running when an access attempt for the same AC is initiated, RAN2 to select between restarting the timer or keep it running. When timer expires, all attempts for this AC are allowed.

Proposal 5: The barring timer for all access categories are stopped when cell reselection happens and NAS is informed of barring alleviation.

Proposal 6: A timer similar to T302 in E-UTRAN should be introduced for NR. All access attempts are barred when this timer is running.

 
References

[1] RAN2#101 Chair Notes

3GPP


