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Reading MIB/SIB for inbound mobility to CSG
1 Introduction
In GERAN#43 meeting, a working assumption, i.e. MS is allowed to read MIB/SIB in dedicated mode/packet transfer mode/dual transfer mode for inbound mobility to CSG from GERAN, was reached. Meanwhile, concerns about service interruption caused by reading MIB/SIB were raised. This paper discussed how to control MS to read MIB/SIB to reduce the impact on the ongoing service.
2 Discussion
In order to clearly understand how MS in connected mode performs measurement CSG cell, reading MIB/SIB and reporting CSG cells, figure 1 illustrates the optimised procedure by which MS acquires MIB/SIB and guarantees the less impact on the ongoing service. This paper focuses on the discussion about the trigger for reading MIB/SIB and how MS reads MIB/SIB, i.e. step 3, 4, 5 in figure 1.
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Figure 1 the procedure for MS to read MIB/SIB
2.3 Trigger for reading MIB/SIB
In order to alleviate impact on the ongoing service, MS should decrease the receptions of MIB/SIB. When handover or cell reselection to a CSG cell is expected, the signal quality of the candidate target CSG cell must be good enough, otherwise mobility to the CSG cell may fail. In GERAN#41 meeting, Huawei discussed about the performance of reading MIB/SIB for HeNB cells in [1]. And it was showed that good signal quality of the cell reduces the receptions of MIB/SIB for successful decoding. Only if it finds that the signal quality of a CSC cell is good enough MS starts to read the MIB/SIB of the CSG cell, which guarantees that MS needs less receptions to successfully decode MIB/SIB. Therefore, a threshold of CSG cell signal quality to trigger MS to start reading MIB/SIB is necessary.

Proposal: A threshold of CSG cell signal quality to trigger MS to start reading MIB/SIB is necessary.
Furthermore, in normal case each CSG cell has a small coverage area. If it moves with high speed, MS will pass a group of CSG cells and stay in each CSG cell for a relatively short time. For this case, when it finds a CSG cell with good signal quality in an instant and then decides to read MIB/SIB, duo to the small coverage of the CSG cell and its moving with high speed MS may be in an area where the signal is very weak. In such area MS needs more receptions of MIB/SIB to decode successfully. Considering the typical scenario where MS needs to be handed over to a CSG cell, MS should move with low speed or be stationary when it decides to read MIB/SIB. In order to avoid MS reading MIB/SIB when moving with high speed, only if the signal quality of a CSG cell is good, i.e. above a threshold, and for a period MS starts to read MIB/SIB. Thus, a timer should be introduced and combined with a threshold to help MS to make decision about whether reading MIB/SIB is needed. For some scenarios, e.g. where handover to CSG is urgent, this timer can be set to zero, i.e. MS does not need to consider this timer when it decides to start reading MIB/SIB.
Proposal: A timer should be introduced with a threshold to control MS to acquire MIB/SIB.
2.4 Reading MIB/SIB
2.4.2 Autonomous gap

MIB/SIB reading should be autonomous behaviour of mobile station in connected mode. The network doesn’t need to send any explicit order to trigger MIB/SIB reading nor assign any gap to limit the reading time for the following reason:

· Depending on MS capability, signal quality and available MS idle period, the optimal length of required SI gap would be very different. This may imply that the design of optimal procedure for gap assignment would not be that simple.

· Scheduled continuous gap to allow complete MIB and SIB reading will cause very long interruption which is hard to accept, e.g. in the worst case for HNB the gap needs about 400ms (80ms for MIB and 320ms scheduling period for SIB3), which would lead to considerable voice service degradation.

· Scheduled separated gaps to allow reading of MIB and SIB separately will bring much impact to macro network. The BSS must have the timing information of all H(e)NBs belonging to its coverage, even including the scheduling information of SIB (e.g. SIB3). If the BSS assign an unsuitable gap to the MS, the MS cannot find MIB/SIB at all.

· The scheduled gap mechanism loses some flexibility and increases signalling burden.
· Additionally, there is no gap concept in GERAN. If scheduled gap is introduced, the current GERAN specifications will be impacted greatly.
Proposal: MIB/SIB reading is autonomous behaviour of mobile station in connected mode.
2.4.3 Discontinuous reading

According analysis in [2, 3], the timing information when SIB containing CGI occurs is indicated in MIB regardless of HNB or HeNB. After acquiring MIB, MS knows when SIB will occur. There is an interval between MIB reception and SIB reception. For HeNB, this interval is 4ms or 14ms. For HNB, this interval is relatively long, e.g. 320ms. RAN2 think the acceptable service interruption no longer than 80ms [4]. In order to decrease the impact on the ongoing service, MS should use discontinuous mode to acquire MIB and SIB, especially for HNB. That is, MS goes back to serving cell to continue the ongoing service after acquiring MIB, and according to the timing information in MIB tunes to CSG cell to read SIB when SIB occurs.
Because there is a relatively short interval from after acquiring MIB to when SIB1 occurs for HeNB, MS does not lose synchronization when it tunes from the serving GERAN cell to read SIB1 according to the timing information in MIB read before. For HNB, the interval from acquiring MIB to occurrence of SIB3 is relatively long. But considering the typical scenario where inbound mobility to CSG cell for MS in connected mode happens is that MS is stable or moves with low speed, MS does not lose synchronization to the HNB after acquiring MIB when it tunes from GERAN serving cell to read SIB3. Figure2 and figure3 show that MS uses the discontinuous mode to acquire MIB/SIB1 for HeNB and MIB/SIB3 for HNB respectively. 
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Figure 2 MS uses the discontinuous mode to acquire MIB/SIB1 for HeNB
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Figure 3 MS uses the discontinuous mode to acquire MIB/SIB3 for HNB
Proposal: MS reads MIB/SIB discontinuously.
2.4.4 Indication for reading MIB/SIB

Some concerns about that control signalling may be lost when MS acquires MIB/SIB were raised in previous discussions. If MS indicates network how long it will take to acquire MIB and/or SIB before it starts this acquiring procedure, network decide whether it sends control signalling and/or data in the period for acquiring MIB and/or SIB according to this indication information. This indication procedure reduces or avoids skipping the control signalling or data block, so it can alleviate the degradation of the ongoing service. This indication may include the starting time, the length of the period for acquiring MIB and/or SIB. If the starting time is not included, MS will start the acquiring procedure after sending this indication or other predefined time. If network does not send any control signalling or data to MS in packet transfer mode during the acquiring period, losing control signalling or data will not occur.

Proposal: MS indicates network the period for acquiring MIB and/or SIB. Optionally, this indication information includes starting time.
3 Conclusion
Based on the discussion in Sec 2, four proposals for reading MIB/SIB for inbound mobility to GSC from GERAN are presented.

Proposal 1: A threshold of CSG cell signal quality to trigger MS to start reading MIB/SIB is necessary.
Proposal 2: A timer should be introduced with a threshold to control MS to acquire MIB/SIB.

Proposal 3: MIB/SIB reading is autonomous behaviour of mobile station in connected mode, and MS reads MIB/SIB discontinuously.
Proposal 4: MS indicates network the period for acquiring MIB and/or SIB. Optionally, this indication information includes starting time.

It is proposed to consider these proposals as working assumptions to alleviate impact on ongoing service when inbound mobility to GSC from GERAN is supported.
4 References
GP-090082,Supporting Inbound Mobility from GERAN to CSG in Dedicated / Packet Transfer Mode, GERAN#41 meeting, Huawei Technologies Co. Ltd.
GP-091191, Inbound Mobility from GERAN to HeNB, GERAN#43 meeting, Huawei Technologies Co. Ltd.
GP-091192, Inbound Mobility from GERAN to HNB, GERAN#43 meeting, Huawei Technologies Co. Ltd.
R2-094091, Proposed Way forward for H(e)NB Inbound Mobility Discussion, RAN WG2#66bis, Motorola.

































































































































PAGE  
1

_1317017767.vsd
Tuning


syncronizing


Reading MIB


Reading SIB3


Receive data


10ms


MS


26 Multiframe


Occurrence of SIB3 according to MIB


Tuning


Receive data


Tuning


Tuning


Receive data


Idle frame



_1317017834.vsd
idle


Tuning


syncronizing


Reading MIB


Tuning


Receive data


Tuning


Reading MIB


Tuning


Reading SIB1


Receive data


Tuning


Reading SIB1


Tuning


40 ms


Receive data


Receive data


10ms


HeNB frequency


GSM frequency


MS


TDMA frame


Speech data



_1315569322.vsd
Treshold_CSG



