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1 Introduction 
At last meeting RAN2 agree that primary access check is done by UE and PCI confusion should be considered. Furthermore gap-based solution and gap-less solution are proposed to acquire system information for there two purposes. This document try to describe our view about the detail of the two solutions assuming related measurement configuration is already valid.  The difference between inter-frequency and intra-frequency case mainly is how to trigger measurement configuration and how to perform measurement. And It is discussed in another document [1].

Before diving into detail discussion it is necessary to clarify terms for gap definition as follow:

Natural gap: 

gap which mainly refer to off-duration of DRX or measurement gap

Autonomous gap: 
gap which is not scheduled by network

Measurement gap: 
gap which is scheduled by network and configured for measurement purpose

SI-gap:


gap which is scheduled by network and configured for SI acquisition
2 Autonomous gap approach
There are two alternatives during email discussion i.e. eNB initiated SI acquisition and UE initiated SI acquisition.  The model of alt1 is depicted in Figure 1 and consist of 3 steps:
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Figure 1

In step b one RRC message e.g .measurement report is triggered based on e.g. event A3. and then eNB decide whether SI acquisition is needed and when to start SI acquisition. One SI has been acquired by UE another RRC message e.g. measurement report is used to report the result. The main benefit of this alternative is the usage of autonomous gap is controlled by network. But every time when UE want to acquire SI UE has to exchange signaling with network 3 times. And concern is UE start to acquire SI after receiving indication from network. And it maybe too late because UE might have already been close to the CSG cell. For intra-frequency case UE may have suffered from DL interference and even endanger connection  with source cell for coverage extension case.

So in order to acquire SI in time UE should do it by itself rather than controlled by network. Then it is worthy to discuss whether some implicit rule should be defined to limit UE’s activity of acquiring SI because autonomous gap will affect on-going service. Though at last meeting it is agreed that los of up to 4 voice frame per handover evaluation is acceptable. Still the frequency of evaluation should be limited. So we propose to define one pre-trigger here to limit UE’s activity of acquiring SI. Pre-trigger could be defined as existing measurement event with some additional indication which imply UE the event would only be used for triggering handover evaluation rather than reporting measurement result. Another alternative is UE start handover evaluation when TTT is started whose corresponding measurement result is reported in step b. Figure 2 depicts that UE initiate handover evaluation:
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Figure 2

If SI has been acquired then E-CGI, CSG id etc could also been included with the measurement report of step b. In that case  measurement report in step d could be saved. Furthermore the reported cell within step b could be not allowed to access but still be useful for eNB assessing DL interference. Since UE might go through a lot of CSG cell when moving the measurement report in step b should be limited. One measure could be to set a longer TTT which is different from that for macro cell.

Proposal1: For autonomous gap approach UE itself initiate SI acquisition after condition for one predefined pre-trigger is met
Proposal2: the pre-trigger could be one existing measurement event or when TTT is started whose corresponding measurement result is reported later on
And UE would acquire SI by using autonomous gap which will affect on-going service. So if eNB can know when UE would leave autonomously then eNB can take some counter-measure to save radio resource and reducing packet loss e.g. avoid scheduling UE at the autonomous gap. It could be done for UE to report some timing difference information in step b. The timing difference could be between radio frame or even/odd radio frame or frames whose SFN%4=0 or SFN itself. And if MIB is already acquired or decoded in physical layer by UE before step b then the timing difference could be between frames whose SFN%4 or SFN itself. 

Proposal3:  timing difference is reported to the network for autonomous gap approach
UE start to acquire SI after pre-trigger is met. However if UE is leaving the CSG cell then UE should stop doing this. So if measurement report in step b will not be reported  or if measurement report is sent but the related CSG cell is removed from cellsTriggeredList after that due to meeting leaving condition of corresponding measurement event  then the UE should stop acquiring. The main reason is under these circumstance the CSG cell is not suitable for handover any more. So to acquire SI is not necessary any more either.

Proposal4:  UE should stop acquiring SI if CSG cell is not suitable for handover any more after pre-trigger is met
3 Gap-based approach
Gap-based solution is depicted in Figure 1:
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Figure 3 gap-based solution

In step b one measurement report is send to trigger network to configure SI-gap. UE can also use natural gap before step b to acquire SI so when related system information could be included in step if UE has done the job. Since natural gap will not affect on-going service it is not strongly felt that one pre-trigger should be defined to limit UE’s behavior. However by doing at least some power consumption could be saved.

In step b except for PCI some additional information could help eNB to make decision. UE might know that reported cell is not allowed or possible allowed based on past experience, PCI matching etc.  If the reported cell is not allowed then eNB can decide not to configure SI-gap. For intra-frequency case the reported CSG cell could cause eNB to handover UE to another frequency if DL interference is too high. However for inter-frequency case it may not be so helpful.

Proposal5: UE indicate in measurement report whether reported cell is not allowed or possible allowed for intra-frequency case
Other information could be timing difference between macro cell and CSG cell. After considering timing difference and scheduling information of MIB or SIB eNB can know where the gap should be in time domain. We assume normally UE would only acquire SI of one CSG cell at the same time. So CSG cell specific gap i.e. short SI-gap can be configured to UE . There are mainly too alternative to configure the short SI-gap:

Alt1: implicit gap based on scheduling information

Alt2: explicit gap 
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Figure 4 implicit SI-gap configuration

Used SI-gap is real gap for UE to acquire MIB or SIB. Basically it is wider than one TTI of system information for inter-frequency case. How to define used SI-gap is FFS and it is mainly RAN4 issue. eNB can deduce where the used SI-gap is based on scheduling information and timing information. Then subframes/slots  to cover the used SI-gap become implicit SI-gap. For example in LTE the scheduling of MIB and SIB1 is fixed. So once eNB know the timing difference of radio frame between source cell and CSG cell eNB will know exactly where MIB is. AS for the SIB1 more implicit SI-gap is needed if no more timing information is reported by UE. However UE could also report the SFN difference of CSG cell after MIB is acquired. In figure 3 it is depicted in optional step d. By receiving signaling in step d eNB would know MIB is already acquired and UE start to acquire SIB. So in this way eNB can configure the SI-gap by simply indicate in step c that UE start acquiring SI i.e. only 1 bit is needed. 
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Figure 5 explicit gap configuration
Alt2 means eNB configure the SI-gap (red/grey one in Figure 5) explicitly based on timing difference and scheduling information in step b. the SI-gap for acquiring MIB and SIB could be placed in sequence or in cross way as depicted in figure 5 which could help UE to start acquiring SIB1 immediately after MIB is acquired to save time otherwise UE has t wait for the end of SI-gap for MIB before it start acquiring following SIB.

Proposal6:  implicit/explicit short SI-gap configuration is proposed based on timing information in measurement report. And RAN2 is asked to make the decision

Once SI-gap is configured it is natural to release the gap after SI is acquired. It could be done also implicitly. From UE side once SI report in step e the SI-gap for both MIB and SIB is released. In order to synchronize between eNB and UE one timer is needed to limit the valid duration of SI-gap especially for alt1.  The SI-gap should also be released when the CSG cell is not in the cellsTriggeredList any more after step b. UE should also stop acquiring SI once leaving condition of the measurement event in step b is met. UE might signal to eNB that SI acquisition is quit with diagnosis information.

Proposal7: SI-gap is cancelled either when SI acquisition is finished or stopped due to leaving condition of reported measurement event is met
4 Conclusion 
Proposal1: For autonomous gap approach UE itself initiate SI acquisition after condition for one predefined pre-trigger is met

Proposal2: the pre-trigger could be one existing measurement event or when TTT is started whose corresponding measurement result is reported later on

Proposal3:  timing difference is reported to the network for autonomous gap approach
Proposal4:  UE should stop acquiring SI if CSG cell is not suitable for handover any more after pre-trigger is met
Proposal5: UE indicate in measurement report whether reported cell is not allowed or possible allowed for intra-frequency case

Proposal6:  implicit/explicit short SI-gap configuration is proposed based on timing information in measurement report. And RAN2 is asked to make the decision

Proposal7: SI-gap is cancelled either when SI acquisition is finished or stopped due to leaving condition of reported measurement event is met
5 Reference

6 Annex flowchart
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Figure 6  autonomous gap approach
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Figure 7 gap-based approach
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