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Discussion and decision
1 Introduction
In LS [1] from RAN1 sometimes it is necessary for UE to read LSB of SFN. since how does UE read the SFN is sort of RAN1 issue. and this document try to figure out for UE when to read the LSB of SFN.
2 Discussion

2.1 Two alternative to read SFN LSB

Normally handover procedure can be divided into 3 phases. In 1st phase UE report measurement result and eNB makes the handover decision including selecting target cell. In the 2nd phase eNB exchange information with eNB where target cell is located and UE just waits and does nothing else. In 3rd phase UE start to leave source cell for target cell after receiving handover command. Since SFN LSB is needed before UE start send random access preamble to target cell there are mainly two alternatives for UE to read the SFN LSB:
Alternative 1: to read it during phase 2 i.e. eNB can ask UE to read the SFN LSB in parallel with the handover preparation through message called “read SFN LSB”.
Alternative 2: to read it before phase 3 i.e UE can read it after it receiving handover command
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Figure 1

In [2] the maximum and average one way X2 delay is 20ms and 10ms respectively. So the maximum and average duration of handover preparation is about 20ms and 40ms respectively. For handover going through S1 interface the duration maybe longer. And as we know the period of MIB is 40ms. So UE seems likely to read the LSB during phase2. as depicted in part A of figure 1. Then UE can start sending random access preamble as quick as possible after receiving handover command. So in most case no extra delay is introduced due to reading LSB. However since the X2 delay as well as the time to read the LSB varied from time to time UE may have not finished reading LSB when receiving handover command. In that case UE can still continue after receiving handover command when waiting for random access slot. 
In part B before UE start random access procedure UE has to spend time to read LSB. So reading LSB introduce extra handover delay because it must be done between phase 2 and phase3. In some case the time to wait for random access slot may help reduce the delay but it is also obvious that UE may wait for the right slot a bit longer due to the extra delay. 
2.2 Some considering on alternative 1
For intra-eNB handover alternative 1 does not make any sense because there is almost no phase2. that means even UE can receive the message of “read SFN LSB” it has no adequate time to do the job. But since so far it is agreed that there is no difference between intra-eNB handover and inter-eNB handover in terms of handover procedure UE will also read the SFN LSB if necessary. So for intra-eNB handover only alternative 2 is available.
Then another issue is when eNB decide to send “read SFN LSB” message because not all the cases need such activity.  Too blindly ask UE to read SFN LSB maybe not wise because it is not free especially for inter-frequency handover. one way for eNB to know the necessity could be done through OAM configuration . another way is to exchange one bit information between eNBs when establishing neighboring relationship. For alternative 2 there is no similar problem because once UE receives handover command it also know it shall read it or not.
For intra-frequency handover UE can read the SFN LSB without affecting its communication with serving cell. But for inter-frequency handover UE need gaps to do the job. In section 5.5.5.1.3 of [3] it says all inter-frequency measurement will be stopped upon inter-frequency handover. And in our understanding that happens after UE has received handover command message. The gap pattern must be activated before UE report a measurement event to trigger inter-frequency handover. However it is not clear whether the gap pattern used to do the measurement can also be used to decode the MIB. If reconfiguration of gap pattern is needed then it can be signaled via the message “read SFN LSB”. UE can report timing difference between source cell and target cell in advance then eNB can know the frame boundary of target cell which help eNB to configure the gap pattern.
3 Conclusion
 In this document we list two alternatives for reading SFN LSB. And we think if UE read the SFN LSB then in most cases no extra delay will be introduced for inter-eNB handover. For intra-eNB handover case only alternative2 is available.  For inter-frequency handover it is propose to ask RAN1/4 whether the gap pattern used to do measurement can also be used for reading LSB. 
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