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 Inbound Mobility from GERAN to HNB
1 Background

The WID on “Support of Home NB and Home eNB enhancements - GERAN aspects” in [1] was approved in GERAN#42 meeting. The issue how to resolve the PSC confusion has been highlighted. This paper discusses how to read the system information of HNB to get the Global Cell ID (GCI) and CSG ID to support the inbound mobility to HNB in dedicated or packet transfer mode.
2 Discussion

2.1 Scheduling of MIB/SIB 
The information clearly identifing a CSG cell for inbound mobility includes CSG indicator, GCI, and CSG ID. CSG indicator in the master information block (MIB) indicates whether this is a CSG cell. GCI in system information block 3 (SIB3) uniquely identifies a CSG cell in a PLMN, so it is used to resolve the PSC confusion. CSG ID in SIB3 identifies the closed group to which the cell belongs, and is used for the MS to perform preliminary access check.
MIB gives references and scheduling information to the system information blocks, including SIB3. MIB uses 20ms TTI and the scheduling period of MIB is 80ms, as shown in figure 1. SIB3 also uses the 20ms TTI, but its schedule period is indicated in MIB, e.g. 320ms in general, as shown in figure 2.
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Figure 1 MIB schedule period and its TTI structure
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Figure 2 SIB3 schedule period and its TTI structure
2.2 Steps of Reading MIB/SIB3

Reading MIB in dedicated or Packet transfer mode
Step 1, Synchronises the radio frame and Identifies the PSC of a UTRAN cell.
· Step 1 is the normal UTRAN cell identification procedure and performed by using the search frames in GERAN. After step 1, the MS will know the main PSC and the border of the radio frame but does not know the SFN and TTI border.
Step 2, Searchs TTI border and reads MIB

· In step 2, the scheduling period of MIB is 80 ms, and MIB block occurs within the first TTI where SFN mod 8 = 0&1.The search of TTI border is performed by CRC checking of two consecutive radio frames. If CRC checking is succeeded, the TTI border is found. In addition, the MS should also simultaneously decode each block of 20ms TTI if CRC checking is succeeded. If the SIB type is MIB, then SFN, CSG indicator and SIB3 scheduling information is acquired successful MIB reading is completed. The MS needs 20ms in the best case while 80ms in the worst case to get MIB. Therefore, the MS needs to steal 16 TDMA frames (4 consecutive speech frames in dedicated mode or 4 BTTI radio blocks in packet transfer mode), which equals to the MIB 80 ms schedule period. Most companies in RAN2 think it is OK to lose up to 4 voice frames for each handover evaluation as long as handover evaluation does not occur too often [2]. Furthermore, in [3] it is suggested to adopt the pattern of stealing four consecutive speech frames, i.e. 80 ms, every 2 second because the simulation results showed that the user’s satisfaction is not affected. Therefore, we believe that skipping 80ms can read MIB successfully and the ongoing service interruption is acceptable in dedicated mode or packet transfer mode.

Reading SIB3 in dedicated or packet transfer mode
Step 3, Reads SIB3
· In step 3, the MS can skip TDMA frames to read SIB3 with purpose because MIB already provides the scheduling period and SFN of where SIB3 occurs. When SIB3 arrives, MS needs 20ms by skipping 4~5 TDMA frames to read the SIB3.
2.3 Time evaluation of MIB/SIB3 reading
From above analysis, the time for reading MIB/SIB3 of HNB is listed below and shown in figure 3:

· Synchronization and cell identification by using search frame will not cause any service interruption;
· TTI border search and MIB reading: 80ms

· SIB3 reading: 20ms (assuming SIB3 is not segmented in most cases). If once reading cannot guarantee the successful decoding, another SIB3 reading is required.
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Figure 3 required time for MIB and SIB3 reading
Four consecutive speech frames will be lost when reading MIB in dedicated mode, which is acceptable performance degradation in RAN2. The MS may not read SIB3 immediately after reading MIB while wait for a period e.g. SIB3 scheduling period. Moreover, the MS always has a synchronization opportunity every 120ms (search frame), the MS can directly read SIB3 even after a long period, e.g. 2 second as suggested in [3].
Reading MIB/SIB3 in packet transfer mode will cause the loss of RLC data blocks by stealing TDMA frames. However, the affected RLC PDUs/LLC PDUs can be recovered by retransmission mechanism. 

In order to reduce the impact on the ongoing services, the times to read MIB/SIB3 should be minimized as few as possible. MS reads them only if the signal strength/quality of the CSG cell is above a threshold and for a period. Comparatively good signal quality of HNB can guarantee the successful decoding of MIB and SIB3 even by once reading. Moreover, timer can guarantee the MS is stable under the coverage of certain HNB. Following figure 4 gives an illustration how the threshold and corresponding timer works.
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Figure 4 Threshold and Timer to control MIB and SIB reading
3 Conclusion

MS in dedicated mode or packet transfer mode reading MIB/SIB3 of HNB to resolve the PSC confusion by stealing frames is feasible because the longest time to read MIB/SIB3 is 80 ms, i.e. skipping four consecutive voice frames, whose impact on ongoing service is thought acceptable in RAN2. The signal strength/quality of the CSG cell above a threshold and for a period to trigger MS to read MIB/SIB3 reduces the impact on the ongoing services.
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