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1. Introduction
RAN2#101 has discussed Unified Access Control (UAC) for both NR and eLTE (E-UTRAN connected to 5GC) have made the essential agreement for this feature [1].

In RAN2#101bis, a baseline TP for 38.331 [2] was endorsed and a further email discussion ([101bis#45][NR] TP on AC) took place to refine the TP.
RAN2#101bis also discussed optimizations to reduce the size of the AC parameters to be broadcasted and agreed on the following:
Agreements for LTE/5GC and NR

1:
Barring information common to multiple Access Categories are specified. Number of different sets of barring parameters is small [e.g. 2 or 4 or 8]

2
For each Access Category there is a link to which of the sets of barring information is to be used; or 


For each set of barring inform there are links (e.g. bit map) to which Access Categories use the barring set

FFS Link direction to be concluded considering at least the worst case situation

Agreements

1
Adopt option 1 (Link from AC to the parameter set). 

2
The parameter barring sets are configured in SI

Working assumption

1
Number of barring sets in SI will be up to N. N will be at most 8.

In this contribution, we look at some of the remaining open issues and suggest solutions. 

2. Discussion
One FFS from RAN2#101bis is regarding the access category (AC) to use for RNAU. The following were agreed:
Agreements for NR and LTE/5GC

1: UE AS sets the resume cause value corresponding of RNA update (i.e. specified in 38.331)

2: UE AS maps RNA update to the corresponding access category, and perform a barring check for the mapped access category (i.e. specified in 38.331)
FFS Whether to use access category 3 for MO-signalling or a standardised RAN specific access category.

Even though RNAU is signaling, it is initiated by the AS without any NAS involvement. Therefore, using the same AC for a NAS initiated signaling unnecessarily reduces the flexibility of the network to provide differential treatment for NAS signaling and RNAU. Since there are 64 ACs mostly unused, there is no reason to reuse the existing AC. Any of the ACs not reserved for operator use can be chosen.
Proposal 1: For RNAU, RAN2 should select an AC not reserved for operator use and inform CT1.
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, the size can significantly be reduced based on RAN2#101bis agreements and further reductions. 
For SIB1 size, it was previously observed that parameters other than AC need approximately 1200bits and based on this an LS was sent to RAN1 asking the feasibility of 1700 bits assuming that 500 bits should be sufficient for AC parameters. RAN1 has concluded that 1700 bits was feasible and even TB sizes up to 3000 bits are allowed from physical layer perspective.

However, going forward, we can assume that X bits can be used for UAC in SIB1 after the other parameters are finalized in RAN2#102. If RAN2 can’t accommodate this size for all UAC parameters, the remaining ones should be broadcasted in a separate SIB. This can be done for example by dividing into different AC sets (up to a certain number go in SIB1) or having the common parameters in SIB1 and per PLMN in a different SIB.

RAN2 should also keep in mind the size of LTE SIB2 where UAC parameters will be broadcasted. However, at this point, the bottleneck seems to be the NR SIB1 size.
Proposal 2: RAN2 should limit the UAC parameter size to be broadcasted in SIB1 to the remaining X bits after accounting for other essential parameters and assuming a total SIB1 size of 1700 bits.
Proposal 3: If all UAC parameters can’t be accommodated in SIB1, the rest can be sent in a separate SIBX. RAN2 should discuss how to do the split (e.g. per AC, per PLMN etc.).
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.
It is also FFS what Access Category should be used for UL data when the UE is in RRC_INACTIVE mode. Since the UE is in CM_CONNECTED mode, NAS will not be aware of any data arrival. In this sense, RRC_INACTIVE is similar to RRC_CONNECTED mode. However, since RAN2 has not introduced any special mechanism for UAC in RRC_CONNECTED mode, the simple option to use MO data (AC = 7) similar to NAS initiated transport procedures can be adopted. It is also possible to define a new AC to differentiate from NAS layer data. 

Proposal 7: For UL data in RRC_INACTIVE mode, RAN2 should adopt either MO data (AC = 7) or a new AC.
It is also FFS in the current 38.331 TP how to handle barring for RNAU from procedural perspective. In particular, a need for an “else” part is FFS:

2>
if the access attempt is considered as barred and the Access Category is indicated by upper layers:

3>
inform upper layers that access barring for the Access Category is applicable, upon which the procedure ends;

For RNAU and in general for RRC initiated attempts, a similar statement to NAS ones can be used such as “the RRC procedure initiating the access attempt is barred”.
Proposal 8: For RRC initiated access attempts when barring happens, a statement should be added to the effect of “the RRC procedure initiating the access attempt is barred”.
For the SIB1 signalling optimization, one FFS is the maximum number of barring sets with the working assumption that this will be at most 8. Given that the number of used ACs are limited (only 8 so far) for Rel-15, a maximum value of 8 is sufficient. A smaller value can also be used but for future compatibility it is preferable to use 8. If in the future more ACs and barring parameters are needed, they can be broadcasted in a separate SIB.
Proposal 9: Agree that the number of barring sets will be at most 8.
3. Conclusion
In this contribution, we discussed remaining issues for UAC and propose the following for both NR and eLTE:

Proposal 1: For RNAU, RAN2 should select an AC not reserved for operator use and inform CT1.

Proposal 2: RAN2 should limit the UAC parameter size to be broadcasted in SIB1 to the remaining X bits after accounting for other essential parameters and assuming a total SIB1 size of 1700 bits.

Proposal 3: If all UAC parameters can’t be accommodated in SIB1, the rest can be sent in a separate SIBX. RAN2 should discuss how to do the split (e.g. per AC, per PLMN etc.).
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.
Proposal 7: For UL data in RRC_INACTIVE mode, RAN2 should adopt either MO data (AC = 7) or a new AC.
Proposal 8: For RRC initiated access attempts when barring happens, a statement should be added to the effect of “the RRC procedure initiating the access attempt is barred”.
Proposal 9: Agree that the number of barring sets will be at most 8.
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