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1. Introduction
The performance objectives for NB-IoT include improved indoor coverage, support of massive number of low throughput devices, reduced complexity, improved power efficiency and latency. For these, it is required to check current mechanisms and how to control access needs more study.

During the past RAN2 meetings, access control for NB-IoT was discussed and some agreements were made. In this contribution, we will further study the principles for access control, especially on the mechanism for AC SIB update.
2. Discussion
2.1. The information to be signalled to the UEs
Before discussing the mechanism for AC SIB update, the information to be signalled to the NB-IoT UEs needs to be identified firstly. During RAN2 discussions, there were 2 different levels of access control related information in general:

· The indication when AC SIB transmission is started/ ended
· Barring bitmap

For the barring bitmap, there could be two different cases that need to be considered:

· Case 1: SIB transmission updates due to load situation changes, such as the number of the barred access classes, optional the separate flag of exceptional report. In this case, the information will change as the load changes which is not too frequent.
· Case 2: SIB transmission updates due to fairness among different access classes. In this case, the information will change over a time period which is more frequent than the change for case 1.
Observation 1: barring bitmap can be further divided into two levels: 1) network load related information; 2) UE’s fairness with different access class related information.

When we discuss how the AC SIB is updated and acquired, both the frequency and the motivation for the information will be taken into consideration. Therefore, we propose that:
Proposal 1: The AC SIB update should be designed taking into consideration the two levels of AC related information described in Observation 1: (1, network load related information; 2, UE’s fairness with different access class related information.) 
2.2.  The mechanism for AC SIB update
The indication when AC SIB transmission is started/ ended will be updated due to load situation changes and the frequency of its change is not too frequent. It means the indication can be considered one example of level 1 information. Therefore, it is proposed:

Proposal 2: The same mechanism will be applied to both Access Control enable/disable indication and level 1 information update.
As proposed in [1], Sony provided one mechanism to update the barring bitmap automatically:

· The network broadcasts a barring bitmap corresponding to N barred access classes (e.g. N=2 and AC 0, 1 barred)

· The UE automatically updates the barred access classes based on a function of time

Compared to existing mechanism, the proposed mechanism has the following advantages:

· Power saving: there is no need to read SIB 1 for scheduling information and AC SIB for bitmap update only if this mechanism applies.
· Possible wrap-around issue avoidances of value tag: there is no conclusion on the length of the value tag per SI but which has less bits than one in MIB in eMTC. On the other hand, RAN2 expect to extend the validity time of SI/ value tag in the order of 24h. Therefore, the possibility of wrap-around of value tag is increased based on the agreements. The mechanism can alleviate the potential wrap-around issue.
Based on these considerations, RAN2 asked to agree that:

Proposal 3: The update of level 2 information is based on the UE autonomous mechanism with the function of time configured by network.

The details of the function of time configured by network need further study. For example, network signals AC bitmap and the shifting parameter(s) in the system information as level 1 information. The shifting parameter(s) could include Shifting cycle T. Once SFN mode T = 0, the bitmap should be changed based on shifting pattern. And shifting pattern, e.g. the direction and the number of bitmap shifting could be configured by network or hard-coded.

Proposal 4: If proposal 3 is agreed, the network will signal the Shifting cycle to the UEs and other details are FFS.

When the shifting cycle is defined and configured, the barring bitmap only changes at the specific SFN, which means there is no change during the shifting cycle. Therefore, the shifting cycle is the smallest duration time during which the UEs have no need to re-acquire the barring bitmap. Thus the shifting cycle can also be considered as: 

1) Barring time

Based on RAN2 agreements reached at the NB-IoT Ad-Hoc meeting [2], RAN2 expects that when AC is enabled, the UE that was barred should not retry, i.e. recheck the SI for AC, too often (for battery consumption reasons), FFS if this is implementation dependent (NAS handles such retries). 

If the shifting cycle is defined, AS layer can indicate that barring is applicable and indicate the value of the shifting cycle to NAS when the access is barred. At the same time, RRC starts a barring timer. In order to save UE power, it is assumed that NAS does not retry a connection establishment and UE is not required to monitor barring parameter while the timer is running.

2) Barring modification period proposed in [3] [4] 
Considering the location in deep enhanced coverage level, the NB-IoT UEs could be required to acquire large number of repetitions of the AC SIB. Thus the barring modification period is proposed to be defined. A NB-IoT UE in deep enhanced coverage level could combine these repetitions of AC SIB at the starting position of the next barring modification period. In other words, the NB-IoT UEs will receive the unchanged AC SIB during the barring modification period.
If the shifting cycle is defined, it would also be used to guide the NB-IoT UE in deep enhancement coverage level to combine the repetitions of the AC SIB at the starting point of the next shifting cycle.

Proposal 5: The Shifting cycle can be considered as barring time and/or barring modification period.

3. Summary of proposals
This contribution discussed the mechanism for AC SIB update and the following observation and proposals were made:
Observation 1: barring bitmap can be further divided into two levels: 1) network load related information; 2) UEs fairness with different access class related information.

Proposal 1: The AC SIB update should be designed taking into consideration the two levels of AC related information described in Observation 1: (1, network load related information; 2, UE’s fairness with different access class related information.) 
Proposal 2: The same mechanism will be applied to both Access Control enable/disable indication and level 1 information update.
Proposal 3: The update of level 2 information is based on the UE autonomous mechanism with the function of time configured by network.

Proposal 4: If proposal 3 is agreed, the network will signal the Shifting cycle to the UEs and other details are FFS.

Proposal 5: The Shifting cycle can be considered as barring time and/or barring modification period.
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