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1 Introduction

At the RAN2#76 meeting, it was agreed that EAB is the baseline scheme for RAN overload control and the issue of EAB information update for MTC in Rel-11 was discussed [1]. The agreements are captured as follows:
	Agreement:

For UMTS we use the normal update mechanism (updated with Value Tag)

The normal update mechanism is not sufficient. The detailed mechanism is FFS. 


The discussion of EAB information update procedure continued at the last RAN2 meeting, but no agreement was made. In this contribution, we analyze this issue and share our opinions in the context of Rel-11 LTE.
2 Discussion
According to current LTE Rel-10 specification, when system information is updated, E-UTRAN should notify UEs such changes through paging messages including the systemInfoModification IE. In the next SI modification period, all UEs successfully receiving the paging message will try to acquire the updated system information.
2.1 EAB Information update mechanism
Since it was agreed at the RAN2#76 meeting that any EAB info update mechanism subject to SI modification period should be precluded, the following three solutions could be considered as the alternatives for the EAB info update procedure for Rel-11 [1]:
· Alt a: Not subject to SI modification period + immediately acquire the EAB info upon the reception of EAB info update indication in paging (ETWS-like) [2]
· Alt b: Not subject to SI modification period + always mandate acquiring the EAB info before access [2]
· Alt c: Not subject to SI modification period  +  immediate transmission of EAB info update indication in paging (‘ETWS-like’) + re-acquisition of the EAB info before access, for connections requests ‘subject to EAB’, only when one or more EAB info update indications have been received [2].

In Alt a, E-UTRAN notifies the update of EAB info through paging messages, similar to ETWS notification. Once the UE detects the EAB update indication by paging message, it will acquire the updated EAB info at the next occurrence of the EAB SIB transmission. By contrast, in Alt b the UE is required to first acquire the latest EAB info at the next occurrence of the EAB SIB transmission before performing the RA procedure. On the other hand, Alt c is a combination of Alt a and Alt b, where the network first notifies the update of EAB info through paging messages as in a “ETWS-like” notification procedure. Then the UE reacquires the updated EAB info at the next occurrence of the EAB SIB transmission before performing the RA procedure (for a connection request ‘subject to EAB’), only if it has received one or more EAB info update indications since the last time it reads the EAB info. In order to provide a clearer comparison, we summarize the pros and cons of the three methods in Table 1.
Table 1: Comparisons of three alternative solutions to the EAB information update issue.
	Solution
	Pros
	Cons

	Alt a
	1) UE can obtain the new EAB info in time, which reduces latency when access to network is needed.

2) When UE’s access to network is frequent, the ratio of necessary power consumption for obtaining EAB update information becomes higher.
3) Compared with Alt b and Alt c, it has no impact on RACH collision rate.

4) UE does not have to read SI every time before it performs RA procedure.

5) It provides flexibility for the network to configure the adequate paging cycle based on the desired level of RAN overload control.
	1) Specification modification is needed to standardize an EAB info update indicator.

2) When RAN overload status changes frequently, more paging signalling (e.g. shorted paging cycles) is needed than in Alt b for requesting UE to update EAB info.

3) All UEs need to acquire new EAB info regardless of the necessity, which introduces power consumption.

	Alt b
	1) No need to modify paging message in current specification.

2) No impact on legacy UEs.
	1) Additional latency is introduced for acquiring EAB information before performing RACH.

2) No matter whether there is new EAB info or not, MTC UE needs to acquire EAB info before accessing to the network, which introduces additional latency and power consumption.

3) Since all the UEs configured for EAB have to access the network right after acquiring SI for EAB, the RACH collision rate is expected to increase.

4) It is not feasible to change paging cycle of UEs to mitigate RAN overload conditions.
5) MTC UEs have to read SI before every access attempt, even of RAN is not overloaded. Such unnecessary power consumption further increases if MTC accesses are frequent.
6) Even though UE is prohibited from accessing the network by EAB info, it would keep reading SIB periodically triggered by AS to avoid missing the updated EAB info. In this case, additional power consumption is introduced.

	Alt c
	1) If EAB info was previously updated by network, UE acquires EAB info only when it needs to perform RACH.
2) It provides flexibility for the network to configure the adequate paging cycle based on the desired level of RAN overload control.
	1) Specification modification is needed to standardize an EAB info update indicator.
2) Additional latency is introduced as UE must acquire EAB information before performing RACH.

3) Increased RACH collision rate compared with Alt a, (but similar to Alt b).
4) Additional signalling overhead for paging UE (but similar to Alt a).


Based on the analysis in Table 1, we further highlight the key factors of these three alternatives in Table 2.

Table 2: Comparisons of impacted factors between three alternatives
	Aspect
	Alt a
	Alt b
	Alt c

	Specification impact
	Yes
	No
	Yes

	Required time for obtaining update EAB Info
	Short
	Long
	Short

	Additional latency before performing RA procedure
	No
	Yes
	Yes

	Additional power consumption to obtain EAB Info
	Yes
	Yes
	No

	Signalling overhead caused by paging message
	Yes
	No
	Yes 

	More RACH collisions
	No
	Yes
	Yes


In summary, both Alt b and Alt c have the same severe drawback that the RA opportunities for different MTC UEs may unnecessarily collide. By contrast, although Alt a may introduce additional signalling overhead and more power consumption, on average it provides a simple and efficient way for tackling the issue. Therefore, we think Alt a is the best option among the three candidates for EAB information update procedure in Rel-11.
Proposal 1: Alt a (Not subject to SI modification period +immediately acquire the EAB info upon the reception of EAB info update indication in paging (ETWS-like)) should be adopted as the EAB information update procedure for Rel-11 LTE.
3 Conclusion
In this contribution, we have discussed issues for EAB information update procedure. Based on the detailed analysis are provided, we suggest that following proposals are considered and agreed:
Proposal 1: Alt a (Not subject to SI modification period +immediately acquire the EAB info upon the reception of EAB info update indication in paging (ETWS-like)) should be adopted as the EAB information update procedure for Rel-11 LTE.
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