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1 Introduction

In last RAN2 meeting, RAN2 discussed the EAB update mechanism using ETWS like paging solution. We see two possible understandings as ETWS like paging solution. One is the paging is sent in every paging opportunities for any UEs configured by cell. This is more in line with ETWS solution. The other is the paging is sent on the specific paging opportunity using specific ID for EAB update. In this document, we discuss two approaches. According to the discussion, instead of following ETWS like paging solution, we propose following behaviour.

1) EAB SIB is sent periodically. There should have the choice between only seldom sent or relatively frequently sent.

2) The paging does not need to indicate EAB update, since UE directly receives EAB SIB.

3) If EAB SIB is sent only seldom, EAB configured UE should receive them periodically. If EAB SIB is sent relatively frequently, there is a choice between EAB SIB is periodically received and EAB SIB is received just before the access.

Note that EAB SIB does not necessary always mean separate SIB for EAB in this document.
2 Discussion
We see two possible understandings as ETWS like paging solution. One is the paging is sent in every paging opportunities for any UEs configured by cell. This is more in line with ETWS solution. The other is the paging is sent on the specific paging opportunity using specific RNTI for EAB update.
Method 1: Paging for EAB update is transmitted in every paging opportunity
This method is more in line with ETWS paging transmission.

The merit of this method is that EAB configured UE does not increase the monitoring paging occasion in both RRC_IDLE and RRC_CONNECTED. In RRC_IDLE, UE receives normal paging according to IMSI. Then the paging may also contain EAB update. In RRC_CONNECTED, UE wakes up sometimes according to DRX configuration.  UE receives paging closest to the wake up timing targeting any UE. Then UE only wakes up according to DRX configuration only.
On the other hand, the demerit of this method is that eNB needs to transmit paging indicating EAB update in the all paging occasions in order to indicate EAB update. If EAB update is assumed to be infrequent event, the radio resource consumption is not so big topic. On the other hand, if EAB update is more frequently On/Off, the radio resource consumption is not negligible because all possible paging opportunities are used.
Additional demerit is EAB non-configured UE also to receive paging message on PDSCH. This may have negative impact for normal UEs including up to Release 10.
Therefore, this method is good for the battery for EAB UE but not good for radio resource usage and may be not the battery usage of non-EAB UEs especially frequent EAB update is used.

Method 2: Paging for EAB update is transmitted in a paging opportunity
This method is somehow different from ETWS paging transmission. In this method, additional paging opportunity is used for EAB update. The all EAB configured UEs monitor the same paging occasion for EAB update in addition to its configured normal paging when UE is in RRC_IDLE. As every paging occasions are not used, RRC_CONNECTED UE also required to wake-up for this paging in addition to the wake up configured by DRX. Therefore, it is not good for battery for EAB configured UE.
The merit of this method is that radio resource for the paging indicating EAB can be minimized since eNB transmit it in the specific resource only. Furthermore, normal UE does not receive this paging message then battery consumption of normal UE does not impacted at all. 
When we compares above two method,  method 2 is better approach as smaller system resource usage and no impact on the battery usage to non-EAB configured UEs. The possible battery consumption impact can be minimized by reducing the frequency to receive paging for EAB update as the trade-off to "fast" EAB update. 
Up to now, we discussed the method to use paging for EAB update. i.e. paging indicate the EAB update. Then if EAB is updated, UE receives EAB SIB in addition. On the other hand, as EAB SIB size is limited, to receive EAB SIB directly without using paging of EAB update is more efficient/flexible when compared with above method 2. Similar to method 2, UE wakes up for the reception of EAB SIB directly periodically instead of paging of EAB update. Then EAB configured UE is not necessary to receive twice in case of EAB update. We don't see battery consumption difference between EAB reception itself and paging reception for EAB update. 
Additional merit of such approach is it has the flexibility between a) periodically receive EAB SIB (or EAB update) and b) to receive EAB SIB just before the access. 

Periodical reception of EAB SIB (or EAB update) in order to obtain the latest EAB situation has the merit of shorter latency for MO (Mobile Originated) procedure. In addition, the uplink resource usage would be well distributed without specific mechanism. On the other hand, periodic reception especially above method 2 requires more battery consumption compared with to receive EAB just before access when MO procedure is infrequent.
To receive EAB SIB just before the access has the merit of battery consumption for EAB configured UE with infrequent MO procedure and EAB configured UE supports only MO. On the other hand, the concern was shown that MO procedure could be congested after EAB transmission because MO procedure is initiated after the latest EAB is received. To avoid congestion of MO procedure, some kind of MO procedure distribution mechanism in time can be considered but it increases the latency of MO procedure. Therefore, relatively frequent EAB SIB transmission is required to satisfy battery consumption merit, avoiding congestion and shorter latency. Relatively frequent EAB SIB transmission has the demerit of system resource usage.

By separately transmitting EAB SIB, the system can be operated by following way.

Operation 1) EAB SIB is sent periodically but only seldom. EAB configured UE receives them periodically. 

This can reduce radio resource usage for EAB SIB because EAB SIB is sent only seldom. Furthermore, EAB configured UE does not have the issue of latency for MO and the congestion on the specific timing.
Operation 2) EAB SIB is sent periodically but relatively frequently. EAB configured UE receives them periodically but not all of them (e.g. EAB configured UE may be configured the periodicity of the reception). 
EAB configured UE does not have the issue of the latency for MO and the congestion on the specific timing. The latency can be further reduced compared with the UE with following operation 3) but more battery consumption compared with operation 3).
Operation 3) EAB SIB is sent periodically but relatively frequently. EAB configured UE receives them just before transmission.

The battery consumption for MO only UE and infrequent MO usage UE can be optimized. Latency could be slightly slow and some congestion could happen but it is not so severe because of frequent EAB SIB transmission.
The operation 2) and 3) can be co-exist within a cell. The operation 2) or 3) can be configured per UE based on how often MO happens, requirement on the latency, the need of MT (Mobile Terminated) service and the requirement on battery save perspective. If network see the concern of EAB signalling resource, the operation 1) can be selected. 
As summary, we propose following.
1) EAB SIB is sent periodically. There should have the choice between only seldom sent or relatively frequently sent.
2) Paging for EAB update is not necessary. UE directly receive EAB SIB.
3) If EAB SIB is sent only seldom, EAB configured UE should receive them periodically. If EAB SIB is sent relatively frequently, there is a choice between EAB SIB is periodically received and EAB SIB is received just before the access.
3 Conclusions

This contribution discussed EAB mechanism. We propose following.
1) EAB SIB is sent periodically. There should have the choice between only seldom sent or relatively frequently sent.

2) Paging for EAB update is not necessary. UE directly receive EAB SIB.

3) If EAB SIB is sent only seldom, EAB configured UE should receive them periodically. If EAB SIB is sent relatively frequently, there is a choice between EAB SIB is periodically received and EAB SIB is received just before the access.
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