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1	Introduction
In this contribution we address several remaining open points on Access Control noted in RAN2#101 and email discussion [101#40].
2	Discussion
2.1	SIB contents
RAN2#101 agreed that Cell Access Related information will be placed in SIB1. Unified Access Control information would fall into Access Related category. However, considering size-critical nature SIB1 cannot be overloaded with Access Control information. This has been noted point in Access Control related agreements and the running text proposal to TS 38.331 CR on Access Control:
 (…) 
FFS on how to reduce the signalling overhead;

Editor’s note: It is FFS whether SIB1 is sufficient to broadcast barring parameters or not. 
Editor’s note: FFS whether SIB should broadcast all barring parameters for all access categories. FFS: What if SIB does not include a barring parameter for the selected Access Category?
Observation: SIB1 should not be overloaded with Access Control information.

[bookmark: _GoBack]2.2	Access Categories
SA1 TS22.261 introduces Access Categories in the following way:
· [bookmark: _Hlk510704288]Access Categories in range (0-7) – 7 are defined
· Access Categories (8-31) – 25 reserved 
· Access Categories (32-63) – 32 considered for operator- use. 

Obviously, the number of simultaneously used categories will be limited through network configuration. However, due to signalling overhead (Access Categories in range 0-63), procedural impacts and required support of the unified access control by E-UTRAN connected to 5GC, the need to limit even broadcast capabilities (i.e. signalling design) is still valid. 
An easy way to decrease the advertise information is to limit the signalling capabilities to defined and known values. 
CT1 did also take the approach to focus on standardized Access Categories values only, thus it is minimum what RAN2 specification should adopt. It may be questionable to ensure signalling capabilities for Access Identities and Access Categories for which mapping rules do not even exist in TS24.501. The selected Access Category according to 24.501 can be only one of the defined ones. Accordingly, if limited number of conditions can be addressed by system information broadcast, this would mitigate impacts to signalling and overhead.
For example, significant optimization can be achieved if one decreased the maximum number of categories (as shown in Annex). 

However, it needs to be noted that it would be beneficial to keep the continues numbering according to the ranges defined by SA1. If there is new Access Category defined for RNA Update, it may be likely Access Category 8. Therefore, the signalling optimizations need to be also future-proof and possibly aim at unified numbering across specifications. Thus, another possible approach could be to design signalling capabilities aligned with numbering of Access Categories but limit the range of operator-reserved values. They can offer some possibilities to operators – for these signalling capabilities should exist, but we could make an extension mark in RRC signalling, so that few operator-specific values are actually possible signalled in Rel-15 (instead of 32). Extendibility of the signalling for covering future NR cases would be ensured by ASN.1 coding, though. 
Proposal 1: Rel-15 RRC signalling capabilities for barring configuration parameters cover limited range Access Categories but aim at unified numbering of Access Categories across specifications.
2.2	Barring timer
Each access attempt is categorized into Access Category and at least one Access Identity. Regardless of categorization is performed access barring procedure will process a single access attempt. It may be questioned why different Access Categories would need different barring times. Having a common Tbarring value for all Access Categories could help to reduce the size of advertised information significantly. Therefore, we propose to revise the agreement made in RAN2#101 
6:	Tbarring is per access category.
7:	Tbarring is specified in AS layer, and maintained (running) in AS layer.
(…) 
and define signalling of common barring timer per access attempt:
Proposal 2: Tbarring is per access attempt.

2.2	Barring factor
Another parameter to be advertised per Access Category is the Barring Factor. In the email discussion [101#40] 16 possible values were proposed: p00, p05, p10, p15, p20, p25, p30, p40, p50, p60, p70, p75, p80, p85, p90, p95.
Without losing much flexibility a less fine granularity using 8 possible values can help to decrease the size; e.g. p00, p10, p20, p35, p50, p65, p80, p90.
Proposal 3: Limit the possible Barring Factor values to 8.
3	Conclusions
Observation: SIB1 should not be overloaded with Access Control information.
Proposal 1: Rel-15 RRC signalling capabilities for barring configuration parameters cover limited range Access Categories but aim at unified numbering of Access Categories across specifications.
Proposal 2: Tbarring is per access attempt.
Proposal 3: Limit the possible Barring Factor values to 8.
Annex: Examples
This Annex presents some rough calculations for the size of the Access Control information to be advertised.
If we assume that 
· all possible 64 Access Categories are supported, 
· each of them has a separate barring time with 8 possible values (3 bits),
· the number of possible Barring Factor values is 16 (4 bits) 
Then the maximum size of access baring information to be advertised: 
64 [Number of ACs]*(6 [Category value] + 4 [barring factor] + 3 [barring time]) == 832 bits

A more realistic example is that an operator uses the 7 defined categories and 5 operator specific values:
12*[Number of ACs]*(6 [Category value] + 4 [barring factor] + 3 [barring time]) == 156 bits

If we follow the proposals of this papers that:
· 16 Access Categories are supported in Rel-15
· there is common barring time for all categories, 
· and the number of possible barring factors is 8 (3 bits) 
then the maximum size of access baring information to be advertised:
3 [barring time] + 16 [Number of ACs]*(4 [Category value] + 3 [barring factor]) == 115 bits

A more realistic example is that an operator uses the 7 defined categories and 5 operator specific values:
3 [barring time] + 12 [Number of ACs]*(4 [Category value] + 3 [barring factor]) == 87 bits
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