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Comments on Realization of EAB
1. Introduction

In GERAN#49 meeting, a realization of extended access barring (EAB) was discussed together with proposed CRs [1]
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[2]

 REF _Ref289868266 \r \h 
[3]

 REF _Ref289868268 \r \h 
[4]. This document addresses this proposal and highlights an alternative to the proposed realization of EAB aiming to avoid the use of GPRS Cell Options IE which is seen as a drawback of the proposed realization in [3]
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[4].
This contribution is an update of G2-110010 from the AdHoc on MTC, to address the remaining open issues.

2. Proposal
2.1 Background
[2] proposed to introduce a new SI message, SI21, to broadcast (only) EAB information given a lack of space in other SI messages. While it was agreed that EAB information shall be broadcast, no agreement was reached whether it would require a new message.

It is also our opinion that a new message is required to broadcast EAB information given there is indeed insufficient space among SI messages broadcast in a cell. However this new message should not be dedicated to EAB information and should be usable in Rel-11+ for potentially other features that would require such message.
2.2 Indication of SI 21 and EAB Broadcast
While a new message is required for broadcasting EAB information, the broadcast of this message is optional and, at this stage, only required if EAB is supported and activated in the cell. However, as this message could be used for other purposes than EAB in the future, it is important to ensure that should this message be broadcast when EAB is not activated, a mobile station configured for EAB would not acquire SI21 unnecessarily. Thus it is required to broadcast, for an MS configured for EAB, an indication of the activation of EAB in the cell instead of an indication of SI21 being broadcast. In Rel-11+ a separate indication could then be added for SI21 serving other purposes than EAB.

[2]
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[4] suggest that an indication that system information is broadcast containing EAB information be put in the GPRS Cell Options IE in SI13.  This is seen as a drawback for the following reasons, also highlighted during GERAN#49:

· SI13 is only broadcast if GPRS is supported by the cell. As such, GPRS is not required for extended access barring. EAB, as a generic mechanism, should apply to non GPRS capable cells as well.

· GPRS Cell Options is also transferred in DTM Assignment Command and Packet Assignment Command message where this information would not be needed
It is proposed instead to use the spare bits in the Control Channel Description IE broadcast in the SI3 message to indicate to the mobile stations configured for EAB if EAB is activated in the cell (hence SI21 is broadcast) and whether SI21 transmission occurs on BCCH Norm or BCCH Ext (SI21pos, see 2.3), see the figure below.
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Figure 10.5.2.11.1: Control Channel Description information element
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Figure 10.5.2.11.1: [UPDATED] Control Channel Description information element

EAB:
0: EAB is not activated in the cell


1: EAB is activated in the cell.

SI21pos:
0: broadcast on BCCH Norm


1: broadcast on BCCH Ext

It was commented at the GERAN2 Ad-Hoc on MTC that these two spare bits (4 and 5) were used in an earlier release and should not be reused for they may otherwise represent an issue with legacy terminals.

CBQ2 was originally introduced in R99 for non-voice capable network (specifically COMPACT) in order to bar voice-capable mobiles from non-voice capable cells.  CBQ2 was removed at the GERAN#10 meeting, following a number of issues of which the resolution was not felt possible (see GP-020852). At GERAN#10, CQB2 was replaced in the CONTROL CHANNEL DESCRIPTION IE by two spare bits from R99, Rel-4 and Rel-5, following offline discussions (while the spare bits were initially questioned) that concluded, as minuted, this was an acceptable solution. As detailed in GP-022070, the removal was made in the context of R99 mobiles already manufactured or close to be introduced to the market. In order to ensure rapid introduction of R99 mobile stations TSG GERAN chose to delete CBQ2 from its specifications as of R99. TSG GERAN also confirmed that the removal of CBQ2 was made in a backwards compatible manner where the MS behavior would be the same as in a pre R99 network.

It should be noted however that CBQ2 was as well originally introduced in PSI3 and removed from 04.60 as follows: “0 0 -- The values '01', '10' and '11' were allocated in an earlier version of the protocol and shall not be used.”

Nonetheless, the sourcing company believes the spare bits in the CONTROL CHANNEL DESCRIPTION IE can be used as proposed above. Should there be any doubt as to the possibility to use these two spare bits it should be noted that only ‘10’ and ‘11’ were originally used for CBQ2 i.e. ‘01’ was not used thus the coding above is not an issue. 
It should also be noted that the need for SI21pos depends on the solution that is retained to broadcast SI21. It would only be needed if it is left to the discretion of the network. It is not needed in the case if SI21 is sent on BCCH Ext if present, or else on BCCH norm, nor in the case of always sending SI21 on BCCH Ext.
2.3 SI 21 Scheduling
The frequency with which the network needs to transmit the EAB information is considered to be low. [4]
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[5] proposed the location of SI21 is not fixed and the new SI21 should be sent at least every 32 51-multiframes. The drawback of a not-fixed location of the SI21 on the broadcast channel is the negative impact on the mobile station power consumption due to the acquisition of all messages until SI21 is found, instead of an acquisition at a fixed occurrence. It is desirable instead to provide a solution allowing the mobile station’s power consumption to be minimised. For this purpose, it is proposed the network transmits SI 21 at the same TC count in the cell when SI21 is present. 
· A decision on SI21 scheduling in regard to the location on BCCH was left open. It seems that the initially proposed non fixed location of the SI21 message is not optimal solution due to the issues highlighted above. There are currently two viable alternatives:fixed TC defined in the specification, e.g. TC = 4 on BCCH Norm; or
· fixed TC count, undefined in the specification. Once the MS detects SI21 on a given TC in a cell it assumes further instances of SI21 in that cell will be scheduled on the same TC 
Both alternatives allow for mobile station’s power consumption optimizations but the fixed TC count gives the network more options in regard of SI21 position among other messages. 

[3] proposed to introduce a new value of SI_CHANGE_FIELD to indicate update of SI 21. It is assumed that the EAB mechanism is used only to protect the network during overload and EAB is not expected to be activated during normal operation. The mobile station configured for EAB will always have to acquire SI21 to perform access check before it accesses the cell but this delay seems acceptable as this occurs only when the network activated EAB. Therefore, it seems unnecessary to introduce an indication of SI21 update.
It was not clarified yet whether the intention with EAB is to broadcast EAB information only during overload situations or whether the EAB information is always broadcast. It should be noted that (full) BCCH acquisition for legacy mobile stations is impacted even if the frequency of SI21 is low. If EAB is activated only during the overload situations, the impact on BCCH acquisition may be avoided as SI21 does not need to be transmitted during normal operation/load. It should be also noted that EAB activation due to CCCH overload can be avoided in most overload conditions caused by mobile stations configured for low access priority with CCCH congestion avoidance mechanism [6]. 
2.4 SI 21 Content

The EAB information consisting of the authorization mask and the target subcategory, is proposed to be included in SI 21 Rest Octets as optional, unlike in [3] where it is mandatory. The main reason is given above to allow using SI21 in future releases without necessarily forcing the use of EAB. The proposed coding is shown in Table 1. 
Table 1 - SI 21 Rest Octets IE

	SI 21 Rest Octets ::=

< SI 21_CHANGE_MARK : bit (2) >

< SI 21_INDEX : bit (2) >


< SI 21_COUNT : bit (2) >


{ 0 | 1 EAB Information : < EAB Information struct > }
<Spare padding>;
< EAB Information struct> ::=


< EAB Authorization Mask: bit (10) >


< EAB Targeted Subcategory : bit (2) > ;


3. Conclusions
This contribution comments on the proposal of EAB realization [2]
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[5] and proposes alternative solution to realize EAB in GERAN so that:

· a new SI message be defined (SI21) to broadcast EAB information (as an optional struct); and

· an indication be sent in SI3 (Control Channel Description IE) whether EAB is activated in the cell or not, and whether SI21 is broadcast on BCCH Norm or BCCH Ext in order to trigger the acquisition of EAB information by MS configured for EAB (it could be also considered whether SI21 could always be sent on BCCH Ext if BCCH Ext is in the cell, otherwise SI21 is sent on BCCH Norm) ; and

· SI21 occur at fixed occurrence (fixed TC count). The network must ensure SI21 is always sent always at the same TC count if present; and
· it should be clarified when EAB is activated (always on, overload only) before a decision on an indication of SI21 update in other SI is taken. 

It is proposed to capture this proposal within the current CRs introducing EAB. 
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