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1. Introduction
In RAN #59 meeting, performance requirements for E-UTRA to UTRA inter-RAT SI acquisition using autonomous gaps were discussed [1]
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[2]. In this contribution we provide our view and propose initial requirements for the E-UTRAN FDD serving cell case. The requirements for the case when E-UTRAN TDD is serving cell can be addressed after the requirements for the E-UTRAN FDD serving cell case are agreed.    
2. Discussion
2.1. Inter-RAT UTRAN FDD SI acquisition
The maximum reporting delay for intra-UTRAN CSG SI acquisition is specified in [3] as TCSG-SI-Report = [630] + 40*SIB3_REP. This delay is based on that up to 4 attempts each are needed when decoding SFN, MIB and SIB3, and further that the longest SIB3 repetition period of 320 ms is used. Moreover it is assumed that SIB3 is not segmented into multiple TTIs. It is proposed that this intra-UTRAN requirement is reused for inter-RAT UTRAN FDD SI acquisition using autonomous gaps. 

In DRX the UE will also require the same number of attempts to decode the SFN, MIB and SIB3, which are transmitted at pre-determined times. Therefore it is proposed that the UE is able to acquire the inter-RAT UTRAN FDD SI within the above proposed time (TCSG-SI-Report = [630] + 40*SIB3_REP) regardless of whether DRX is used or not.
Proposal 1:  Inter-RAT UTRAN FDD SI acquisition using autonomous gaps shall reuse the intra-UTRAN CSG SI acquisition requirement on reporting delay. Hence TSI-Report = [630] + 40*SIB3_REP under the condition that SIB3 is not segmented and the radio conditions are such that at most 4 attempts are needed.
Proposal 2: The inter-RAT UTRAN FDD SI acquisition using autonomous gaps reporting delay shall be the same regardless of whether the UE is in DRX or non-DRX. 
2.2. Serving cell performance
When in RRC_CONNECTED mode and after having received a measurement command from the network stating that CGI of an E-UTRAN neighbour cell is to be reported, and further, that the request is for preparation of handover, the UE tunes in at several occasions to the target cell in order to decode MIB and SIB1. During this time it drops communication with the serving cell. No gaps are provided by the network, hence the UE has to create the gaps itself – autonomous gaps. When entering such gap, in the E-UTRAN FDD case there may be up to 4 received transport blocks that cannot be ACK/NACKed since no uplink is available during the autonomous gap. Moreover during the full extent of the gap, the UE does not receive anything from the serving cell. Thus at most 4+ M ACK/NACKs are lost during an autonomous gap of length M subframes.
In order to minimize the impact of autonomous gaps on the communication in the serving cell, requirements on the minimum number of ACK/NACKs to be transmitted during the SI acquisition has been defined in [4]. Those requirements were derived under the assumption on that the UE may have to read up to 5 MIB blocks (in order to get 3 from the same 40 ms TTI) and 5 SIB redundancy versions, in total a maximum of 10 gaps during the SI acquisition period of at most 150 ms. Except for the first gap, all gaps were assumed to be up to 4 ms in order to allow e.g. for misalignment of cell borders between serving and target cell and radio switching (DL system bandwidth and/or carrier frequency). The first gap in the sequence was assumed to be up to 9 ms in order to additionally allow initial tuning of frequency and gain to the target cell.
The inter-RAT UTRAN SI acquisition extends over a considerably longer time than the E-UTRAN SI acquisition (1910 vs 150 ms for the longest SIB3 repetition period of 320 ms), hence we find it important to define requirements on serving cell performance during the inter-RAT UTRAN SI acquisition in order to ensure reasonable UE implementations.

Proposal 3: Serving cell reception shall fulfil minimum requirements on number of transmitted ACK/NACKs during the inter-RAT UTRAN SI acquisition using autonomous gaps. 
The inter-RAT UTRAN SI acquisition scenario differs somewhat from the E-UTRAN SI acquisition e.g. in that

· The UE toggles back and forth between different radio access technologies and hence may have to switch context not only for data but also for code memories in DSPs and CPUs.

· When tuning in to the UTRAN target cell, the UE remains there longer than for the E-UTRAN case before returning to the serving cell, since each UTRA TTI is 20 ms and for some configuration MIB and/or SIB3 may be segmented and thus spread out over two consecutive TTIs.
· The repetition periods for MIB and SIB3 are longer in UTRAN than in E-UTRAN. As a consequence radio conditions may have changed considerably between visits to the target carrier.
It is therefore proposed that additional margins of Tswitch_EtoU ms each time when tuning in to the target UTRAN cell, and Tswitch_UtoE ms each time when tuning back to the serving cell are added on top of the net radio time needed for SFN, MIB and SIB3 decoding. The additional margins include e.g. time for radio switching, context switching, AGC/AFC, channel estimation, and misalignment between subframes of the serving E-UTRA cell and radio frames of the target UTRA cell.
The net radio times for UTRAN SFN, MIB and SIB3 acquisition are assumed to be:

· SFN acquisition: 
N*20 + 10 ms

· MIB acquisition: 
N*20 ms (non-segmented)

· SIB3 acquisition: 
N*20 ms (non-segmented)

where N is the number of attempts needed. The gross radio time including margins may be calculated as:
· SFN acquisition: 
N*20 + 10 + Tswitch_EtoU + Tswitch_UtoE ms

· MIB acquisition: 
N*(20 + Tswitch_EtoU + Tswitch_UtoE) ms

· SIB3 acquisition: 
N*(20 + Tswitch_EtoU + Tswitch_UtoE) ms

It shall be noted that for SFN acquisition it is assumed that the net radio time is continuous, hence there is only one switching back and forth between the E-UTRAN and UTRAN cells. Moreover it is assumed that the SFN acquisition for both potential TTI positions with respect to radio frame is carried out in an interleaved fashion, each decoding attempt reusing the last 10 ms of previous 20 ms segment (hence N attempts to decode for each of two hypotheses regarding TTI start within N*20+10 ms). 
The following switching times are proposed as initial assumptions:

· Tswitch_EtoU = [10] ms
· Tswitch_UtoE = [6] ms
The longer switching time towards UTRAN is motivated by that longer time passes between receptions from the UTRAN cell than for the E-UTRAN cell. With those switching times the UE will tune away from the serving cell at most 394 subframes provided that each of SFN, MIB and SIB3 decoding requires N=4 attempts, and MIB and SIB3 are non-segmented. For E-UTRAN FDD serving cell, in non-DRX with continuous data allocation and no measurement gaps configured, SFN acquisition results in the loss of at most [4 (no UL) + 106 (no DL and UL)] ACK/NACKs, and MIB and SIB3 decoding of [4 (no UL) + 144 (no DL and UL)] ACK/NACKs each. The worst case loss is [406] ACK/NACKs during the inter-RAT UTRAN SI acquisition. Alternatively, since one ACK/NACK can be transmitted per subframe one may state that during TSI-Report the UE shall be able to transmit at least [630] – [406] + 40*SIB3_REP ACK/NACKs.

We propose this figure to be used for the performance requirement.
Proposal 4: For E-UTRAN FDD inter-RAT UTRAN SI acquisition using autonomous gaps, a UE with continuous allocation and no measurement gaps configured shall be able to transmit at least [224]+40*SIB3_REP ACK/NACKs  during the time of the acquisition. This is under the assumption that the radio conditions are such that each of UTRAN FDD SFN, MIB and SIB3 decoding requires no more than 4 attempts, and MIB and SIB3 are non-segmented.
The core requirements for E-UTRAN FDD inter-RAT UTRAN SI acquisition based on the above proposals are provided in [5]. 

3. Conclusion

We have presented proposals on performance requirements for inter-RAT UTRAN FDD SI acquisition reporting delay and E-UTRAN FDD serving cell performance. The proposals are as follows.

Proposal 1:  Inter-RAT UTRAN FDD SI acquisition using autonomous gaps shall reuse the intra-UTRAN CSG SI acquisition requirement on reporting delay. Hence TSI-Report = [630] + 40*SIB3_REP under the condition that SIB3 is not segmented and the radio conditions are such that at most 4 attempts are needed.

Proposal 2: The inter-RAT UTRAN FDD SI acquisition using autonomous gaps reporting delay shall be the same regardless of whether the UE is in DRX or non-DRX. 

Proposal 3: Serving cell reception shall fulfil minimum requirements on number of transmitted ACK/NACKs during the inter-RAT UTRAN SI acquisition using autonomous gaps. 
Proposal 4: For E-UTRAN FDD inter-RAT UTRAN SI acquisition using autonomous gaps, a UE with continuous allocation and no measurement gaps configured shall be able to transmit at least [224]+40*SIB3_REP ACK/NACKs  during the time of the acquisition. This is under the assumption that the radio conditions are such that each of UTRAN FDD SFN, MIB and SIB3 decoding requires no more than 4 attempts, and MIB and SIB3 are non-segmented.

The core requirements for E-UTRAN FDD inter-RAT UTRAN SI acquisition based on the above proposals are provided in [5]. 
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