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MS Notification for MIB/SIB reading
1 Introduction
In [1] a mobile station supports “Inbound mobility to CSG cells in connected mode”, it shall support MIB/SIB reading + reporting in connected mode. When MIB/SIB reading is performed in packet transfer mode or MAC shared state, loss of data blocks and control signalling will happen during the MIB/SIB reading period at the MS side. In [3], it is proposed that a MIB/SIB reading notification can be send to the network to minimize such performance impact. This paper introduces how this mechanism works and clarifies the benefit of this mechanism.
2 MS Notification procedure

The purpose of introducing this MIB/SIB reading notification message is to avoid the loss of data and control messages when the MS is performing the MIB/SIB reading. When the MIB/SIB reading criteria is met, the MS can send a notification message to the network about the starting time and possible duration period of MIB/SIB reading. The MS does not need to wait for any response from the network when starting time is reached. The usages of these parameters are following:

· Starting time: the network can know when the MS will start MIB/SIB reading according to this parameter, thus the network can decide from what time the data scheduling should be suspended. Actually the network needs reaction time before suspending the data transmission after receiving the notification from the MS. If the MS immediately starts the MIB/SIB reading after sending the notification, the network will know how many blocks are lost before it can suspend the data transfer and can retransmit these lost blocks as soon as possible. Moreover, MIB and SIB is scheduled periodically, the MS may get the scheduling information and know when the next sub-frame containing SIB will arrive in advance. The MS can of course inform the start of next SIB reading in advance to the network.
· Reading duration: according to signal level and quality measured at the MS side, the MS can assume how long period is needed to decode MIB/SIB. The network can  suspend the data transfer and avoid the sending of control messages during the indicated reading duration period.

The MS notification procedure is shown in figure 1.
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Figure 1 the MIB/SIB reading notification procedure
This MIB/SIB reading notification could be sent in the packet (enhanced) measurement report message or EGPRS Packet Downlink Ack/Nack or EGPRS Packet Downlink Ack/Nack Type 2 message. It is FFS whether include this notification in other uplink control messages.
3 Evaluation of MS Notification
3.1 Minimized loss of data
According to the reply LS from RAN4 [3], one or two attempts for MIB and SIB1 (respectively SIB3) reading could get >99% decoding probability. If the MS autonomously reads MIB or SIB1 for E-UTRAN CSG, typically about 8 TDMA frames (~40ms
) will be lost from the serving cell where MIB or SIB1 is transmitted respectively. If the MS autonomously reads MIB or SIB3 for UTRAN CSG, 2 or 3 interruptions of 60ms is expected from the serving cell as stated in [3]. 

There is RLC retransmission mechanism in GERAN to retransmit the lost RLC data based on the ACK/NACK report, but if the MS can inform the possible MIB/SIB reading duration, the network can suspend the scheduling for the data transfer both for uplink and downlink during that period, which can avoid the unnecessary retransmission and save the radio resources. Moreover, in case RLC acknowledge mode and non-persistent mode are not ordered from the network, the loss of data transfer could not be recovered.
· For E-UTRAN MIB and SIB1 reading, the loss of one or two of 40ms (total about 4 radio blocks) for packet data transfer can be avoided in comparably good radio conditions before reporting this CSG cell to the network. 

· For UTRAN MIB and SIB3 reading, the loss of two or three of 60ms (total about 9 radio blocks) for packet data transfer can be avoided in comparably good radio conditions before reporting this CSG cell to the network.

· More loss of packet data transfer could be avoided when MIB and SIB reading is performed in bad radio conditions.

3.2 Minimized loss of control signalling
If the MS autonomously reads MIB/SIB and sends the notification to the network, the loss of control message can be avoided. The network can avoid sending the control messages in the downlink radio blocks where the MS is performing MIB or SIB reading. If the network gets the MIB/SIB reading notification from the MS, the network can take following measures to minimize the impact on performance:

· Send the HO command message where the MS can acquire this HO command when urgent handover to macro cells shall be performed immediately. This notification can tell the network during which TDMA frames the MS will be tuning away from GERAN and thus the network can avoid sending any HO command on those TDMA frames. Potential HO failure could be avoided. If no notification is received, the service will be failed in this case.
· Send the resource reconfiguration message (e.g. packet timeslot reconfigure) where the MS can acquire this reconfigure message to avoid the potential service failure. If no notification is received the service will be failed in this case.
· Send poll for ACK/NACK message where the MS can acquire this poll indicator to avoid the failure of sending ACK/NACK report from the MS for the missing of poll.
· Avoid unnecessary HO to macro cell, e.g. HO based on service or load balance strategy. It is better to avoid the interruption of MIB/SIB reading behaviour at the MS if not severely necessary, and handover to CSG cells directly without handover to other macro cells first can avoid triggering a new round of MIB/SIB reading.

3.3 Delay of MIB/SIB reading
When MIB/SIB reading criteria is met, sending notification only needs one TTI period (10ms or 20ms) which is not considered as a serious delay for HO preparation to CSG cell and brings neglectable impact on HO to CSG.
When MIB/SIB reading criteria is met, the MS may not immediately find an uplink transmission opportunity to send this notification to the network. Because MIB/SIB reading is MS autonomous behaviour, the MS can wait for a short period till it has chance to send this notification. For example, the MS could wait for the notification sending opportunity for a period of 160 ~ 640ms. It is possible that within 480ms the MS will have a chance to send Measurement report or ACK/NACK messages. In [3] RAN4 concludes that MIB/SIB acquiring delay suffered from the scheduling period (e.g.160ms, 320ms, 640ms when SIB_REP = 16, 32, 64) for SIB3 will causes minimal increases in handover failure rate towards HNBs. Therefore, a short waiting period for notification transmission could be regarded as the scheduling period for one more attempt to decode SIB3, the delay of MIB/SIB reading caused by the waiting for notification transmission will not increase the HO failure to CSG cells.
4 Conclusion
This paper proposes a mechanism to minimize the loss of data blocks and control signalling while MIB/SIB reading in packet transfer mode or MAC shared state. The MS can send a MIB/SIB reading notification (containing the starting time and the duration period of MIB/SIB reading) to the network. This paper gives the evaluation of this notification mechanism. The benefits are the network could suspend the data or control signalling and make better decisions for RRM when MIB/SIB reading is performing. The delay analysis shows that sending notification will bring minimal impact on HO to CSG cells. Thus notification for MIB/SIB reading from MS is beneficial on service performance in order to support the HO to CSG cells.
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� The MS does not tune back to the serving cell during the MIB (respectively SIB1) reading period.
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