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Discussion and Decision

1
Introduction

At RAN2#75, the EAB requirements were discussed and LS was sent to SA1 for further clarification [1]. As for EAB contents, 1 bit per AC was agreed for EAB in UMTS. However, it is FFS whether to adopt the same solution or LTE ACB-like solution for LTE. The other aspects of EAB contents, including what is indicated, which message to contain EAB, speed of change etc., was not agreed. In this paper, we discuss these issues and provide our recommendations.
2
Discussion

2.1
LTE ACB-like or per AC based indication?
At the last meeting, it was commented that a common EAB solution is beneficial across all RATs. Considering that both GERAN and UMTS adopted per AC based indication, the same solution is also preferred for LTE. However, UMTS supports persistence values in MAC layer which allows finer granularity of barring UEs in addition to per-AC barring [2]. While in LTE, without such MAC-level randomization, per-AC based indication might restrict the granularity of EAB. The UEs that are barred may re-access to the network simultaneously and lead to RACH congestion. Therefore, some timer similar to the ac-barring time could still be useful to randomize the time instant when the UEs initiate the access reattempts, in combination with UMTS-like per AC based solution.
Proposal 1: For LTE, per AC based indication should be adopted in combination with barring time.
If Proposal 1 is agreed, since UEs configured for EAB are considered more tolerant to access restrictions than other UEs, the value of barringTime for EAB can be longer than ac-barringTime. Since it is intended for MTC, it is suggested to align the maximum value of ac-barringTime for EAB with extended Wait Timer, i.e. up to 1800 seconds.

Proposal 2: If proposal 1 is agreed, it is proposed to align the maximum value of eab-barringTime for EAB with extended Wait Timer, i.e., up to 1800 seconds
2.2
What are indicated for EAB?
According to the SA1 requirement, EAB information shall define whether EAB applies to UEs within one of the categories below [3]. In addition to indication of the ACs that should be barred (assuming proposal1 is adopted), eNB/RNC need to indicate the category that the EAB shall apply. The most straightforward way is to indicate a set of EAB parameters for each category. However, this greatly increases the signaling overhead and this much of granularity of EAB mechanism does not seems to be justified. Therefore it is considered as unnecessary. Considering that category indication is adopted in GERAN, it is proposed to follow the similar way for LTE and UMTS, i.e. eNB/RNC indicating which category the UEs belonging to shall apply EAB.
a) 
UEs that are configured for EAB;

b) 
UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it; 

c)  UEs that are configured for EAB and are neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM,  nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN

Proposal 3: eNB/RNC indicates which category the UEs belonging to shall apply EAB.
As requested by SA1 requirements, EAB information could be PLMN specific in case that multiple core networks share the same access network. Thus, how to formulate EAB for shared PLMN case should be clarified as well. Similarly, all EAB parameters (including per-AC indication and category indication) could be duplicated for each PLMN. However, in presence of up to six PLMNs, the signaling overhead on broadcast could be a serious problem. Therefore, we propose limiting the signaling used for EAB in shared network, e.g. as only category is relevant to PLMN, it seems to be logical that only category can be signalled per PLMN but rest of the parameters (i.e, AC-indication and timer) are common to all EABed PLMN. 
Proposal 4: We propose not duplicating all EAB information for all PLMNs in the shared network. Instead, part of EAB information is PLMN-specific while the others could be common to all PLMNs.
2.3
Which message to include EAB?
In general, two options are available to indicate EAB. (i.e., using existing SIBs or defining new SIBs for EAB) Since the size of SIB2 can affect UE’s cell access time greatly, we would prefer defining new SIB to avoid increasing existing SIBs, which is also aligned with EAB in GERAN, i.e. a new SI21 message is defined to indicate EAB information. For the same reason, we prefer defining a new SIB for EAB in UMTS instead of adding EAB parameters in SIB3.
Proposal 5: We propose to define new SIB to include EAB parameters for LTE and UMTS.
2.4
How to Update EAB?
RAN2#75 listed four candidate alternatives for EAB update. The pros and cons are analyzed as below:

a) Nothing new (e.g. using value tag in LTE). Normal SI modification period shall apply, i.e., 0.64s~40.96s.
b) Mandate reading the SIB for delay tolerant UE before access

c) ETWS like notification (for LTE only), i.e. indicating the SIB change through paging message and UE shall read the related SIB immediately once detecting the indication.
d) Indication the change in RAR. UE shall reacquire EAB over SIB for update when reading the indication

	
	a) 
	b)
	c)
	d)

	Specification impact
	No
	New UE behaviour of reading EAB before access
	· New change notification in paging

· New UE behaviour when recognizing the indication in paging message 
	· New indicator in RAR

· New UE behaviour of reading EAB when detecting RAR

	Pros
	· No new mechanism and Simple
· Good backward compatibility
	· Short updating period
· No impact to eNB
	· Short updating period
· Reusing existing ETWS behaviour
	· No impact to SIB procedure
· Avoid necessary SIB updating due to EAB updates

	Cons
	Relatively longer updating period
	· long access delay
· UE complexity increased by enforcing UE to read EAB every time trying RA
	· increased signaling to paging
·  UE complexity increased by responding to the indications in paging
	· increased signaing in RAR
·  RACH still congested during first access

·  UE complexity increased by reading EAB after RAR


In GERAN, EAB was discussed for long and agreements has been captured in [4][5]. It was agreed that EAB Information is broadcast only in a new SI21 message and if EAB is in use in the cell then this message is sent at least once within any of 4 consecutive occurrences of TC = 4, i.e. the minimum periodicity is 16 seconds. From the agreement of GERAN, it implicitly shows that there is no need for EAB to be updated very frequently. Since the MTC features are common for all RATs, we see it reasonable to apply the same justification in GERAN to LTE and UMTS, and therefore alternative a) is preferred. 

Proposal 6: It is proposed to agree on a) as the baseline for LTE and UMTS.
3
Conclusion and Proposal
Based on the discussion in 2, it is proposed to agree that:

Proposal 1: For LTE, per AC based indication should be adopted in combination with barring time.
Proposal 2: If proposal 1 is agreed, it is proposed to align the maximum value of eab-barringTime for EAB with extended Wait Timer, i.e., up to 1800 seconds
Proposal 3: eNB/RNC indicates which category the UEs belonging to shall apply EAB.

Proposal 4: We propose not duplicating all EAB information for all PLMNs in the shared network. Instead, part of EAB information is PLMN-specific while the others could be common to all PLMNs.
Proposal 5: We propose to define new SIB to include EAB parameters for LTE and UMTS.

Proposal 6: It is proposed to agree on a) as the baseline for LTE and UMTS.
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