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1 Introduction

In RAN4 #57 meeting, Ref.[1] initially discussed the system information (SI) acquisition requirement for inter-RAT E-UTRA cell, which will be concerned and finalized the inter-RAT SI acquisition requirement in TS 25.133 [2]. 

Besides inter-RAT E-UTRAN SI acquisition requirements, in actual networks, it is possible that when an E-UTRAN UE moves close to an UTRAN CSG cell, and if this UTRAN CSG cell is in UE’s whitelist, the UE may provide to the source E-UTRAN cell an indication of proximity in case the UE is able to determine using autonomous search procedures [3].  According to TS 36.331 [4], if the purpose for the associated reportConfig is set to 'reportCGI', moreover, if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an UTRA cell, then, the E-UTRA UE can try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell. However, there is a lack of inter-RAT autonomous SI acquisition requirement for UTRAN cell in Chapter 8 in TS 36.133 [5], which does not align with the RAN2 specification. 

Therefore, in this contribution, we provide preliminary considerations for the inter-RAT UTRAN SI acquisition requirements in order to align with the RAN2 specification and future use cases in actual system. Furthermore, the inter-RAT SI acquisition for the other RAT, e.g., GERAN, CDMA2000 etc., can be discussed in the next stage.
2 Discussion
Based on the introduction part, the first proposal can be easily achieved as: 

Proposal1. The Inter-RAT UTRAN SI Acquisition requirements should be defined in TS 36.133 since there is a lack of the corresponding contents.
2.1 Requirement for SI Acquisition
For the SI acquisition of UTRA CSG cell, [2] defined the core requirements for UTRA system. More analysis and discussions in detail can be found in [6]. The important core requirements in [2] can be listed as:

· For CSG SI reporting delay: 
The CSG SI reporting delay shall not be more than TCSG-SI-Report where TCSG-SI-Report in ms is given by

TCSG-SI-Report = [630]+ 40*SIB3_REP

where SIB3_REP is the repetition period at which the CSG cell schedules SIB3 blocks in units of frames.
· For CSG interruption:  
· The total of the gaps in reception and the total of the gaps in transmission during the period TCSG-SI-Report shall not exceed TCSG-SI-Interruption where TCSG-SI-Interruption =[600]ms.
· Additionally, for the requirement to be applicable, the reception conditions shall be[TBD]such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
For an E-UTRA UE, in our understanding, if it tries to decode an UTRA CSG cell, it will act as an UTRA UE to decoding the system information, i.e., 4 attempts in each step for MIB and SIB3 decoding. Therefore, our view is to use above UTRAN performance requirements as starting point while defining the inter-RAT UTRAN SI acquisition requirements. Thus, the reporting delay can be reused for inter-RAT SI acquisition of UTRA CSG cell.  
Proposal2. The SI acquisition delay for inter-RAT UTRAN CSG cell should be defined, which can reuse the requirement based on the same assumptions, i.e., [630]+40*SIB3_REP ms.

2.2 Requirement for Interruption Time
Secondly, in the inter-frequency requirement for UTRAN CSG cell, the “interruption time” is considered and defined in TS 25.133, i.e., 
When inter frequency CSG SI decoding of a neighbour cell is requested by UTRAN, the UE may interrupt ongoing downlink reception, and uplink transmission to perform the decoding on another frequency. The total of the gaps in reception and the total of the gaps in transmission during the period TCSG-SI-Report shall not exceed TCSG-SI-Interruption where TCSG-SI-Interruption =[600ms].

Actually, the interruption time here means the total of the gaps in transmission during the SI reporting delay. For E-UTRA UE, similarly, when inter-RAT SI decoding of a neighbour cell is requested by E-UTRAN, the UE may interrupt ongoing downlink reception, and uplink transmission to perform the decoding on another RAT frequency. Therefore, the “inter-RAT interruption time” (the total gap length) should also be defined in TS 36.133. According to [7], there is a need for multiple 60ms gaps for decoding SFN, MIB and SIB3. For E-UTRA UE who acts as an UTRA UE, the total interruption of inter-RAT case will be at least the [600]ms based on the inter-frequency analysis taking the system throughput into account, and the need for the gap length may be longer in inter-RAT case since it should be switched to another RAT for the base-band preparing and channel estimation etc.. Although the 0.5ms is considered in configured gap in TS 36.133 for both inter-frequency and inter-RAT cases, it still needs further study to confirm that the [600]ms interruption time is enough for inter-RAT UTRAN SI acquisition. From Huawei’s perspective, this is not a serious problem for the interruption time. Therefore, the CSG interruption time should be defined and [600]ms can be also reused (keep the square bracket) for inter-RAT UTRAN SI acquisition for an E-UTRAN UE.
Proposal3. The inter-RAT interruption time (total of the gaps in transmission during the SI reporting delay) should be defined and current [600] ms requirement can be reused for inter-RAT UTRAN SI acquisition.
2.3 Requirement for Serving Cell Performance
In E-UTRAN system, the serving cell performance is considered for the ACK/NACK feedbacks. It is because the SI acquisition for a new CGI of an E-UTRAN cell is a fixed period, i.e., 150ms. And the ACK/NACK number can be counted due to the fixed position of the MIB and SIB1 in each radio frame by the 4ms gap for 5 attempts. However, for the SI acquisition for UTRA cell, the SI reporting delay is much longer than the SI acquisition for the E-UTRA cell, i.e., [630]+ 40*SIB3_REP ms, which is a variable according to the repetition period of SIB3. Therefore, it will be defined the ACK/NACK number for inter-RAT case as a variable also related with the SIB3_REP. An alternative way is to define the requirement as a fixed number, to choose the minimum repetition period of SIB3_REP, and to define the minimum number of ACK/NACK number in inter-RAT case. But it seems not reasonable according to the varying reporting delay, either. Moreover, the total gaps in transmission during the inter-RAT SI reporting delay will be defined as the description in section 2.2, whose intention is to consider the throughput performance of the serving cell. Herein, whether it is necessary to define the ACK/NACK performance for inter-RAT SI acquisition or not is FFS. 
Proposal4. Counting the number of ACK/NACK for the inter-RAT UTRAN SI requirements should be defined or not is FFS. 
3 Conclusion
This contribution provides preliminary considerations and discussions for 
Inter-RAT Autonomous SI Acquisition requirements. Some proposals are given as follows:
Proposal1. The Inter-RAT UTRAN SI Acquisition requirements should be defined in TS 36.133 since there is a lack of the corresponding contents.
Proposal2. The SI acquisition delay for inter-RAT UTRA CSG cell should be defined, which can reuse the requirement based on the same assumptions, i.e., [630]+40*SIB3_REP ms.

Proposal3. The inter-RAT interruption time (total of the gaps in transmission during the SI reporting delay) should be defined and current [600] ms requirement can be reused for inter-RAT UTRAN SI acquisition.
Proposal4. Counting the number of ACK/NACK for the inter-RAT UTRAN SI requirements should be defined or not is FFS. 
Based on these proposals, a way forward for inter-RAT SI acquisition is provided in Section 5. 
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5 Way forward
The following way forwards are proposed to progress inter-RAT UTRAN SI acquisition requirements:
The Inter-RAT UTRAN SI Acquisition requirements should be defined in TS 36.133 since there is a lack of the corresponding contents.
[Requirements for SI Acquisition]

· The SI acquisition delay for inter-RAT UTRA CSG cell should be defined, which can reuse the requirement based on the same assumptions, i.e., [630]+40*SIB3_REP ms.
[Requirements for Interruption Time]

· The inter-RAT interruption time (total of the gaps in transmission during the SI reporting delay) should be defined and current [600] ms requirement can be reused for inter-RAT UTRAN SI acquisition.
[Requirements for Serving Cell Performance]
· Counting the number of ACK/NACK for the inter-RAT UTRAN SI requirements should be defined or not is FFS.
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