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1. Introduction

Requirements on serving cell performance for Autonomous system information (SI) Acquisition were added to TS 36.133 [1] via the change request [2]. According to the present requirements the SI acquisition is to be carried out within 150 ms, and during this time the UE shall be able to transmit 60 ACK/NACKs in case of a FDD carrier. Similar requirements have been proposed for TDD carriers. There is however a fundamental difference between FDD and TDD, hence particular requirements and side conditions are needed for TDD in order to obtain realistic requirements and realistic verification effort.
2. Background

It is assumed in [2] that the UE the first time it tunes to the target cell needs to drop the serving cell for 9 subframes in order to correct the frequency (AFC) and to receive the first master information block (MIB) block. Thereafter the UE will need up to another 4 MIB blocks in order to assure the reception of 3 such blocks stemming from the same 40ms period, and 5 redundancy versions of the system information block # 1 (SIB1). Each such subsequent reception is assumed to require the UE to drop serving cell for 4 subframes (intra or inter-frequency). 
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Figure 1: Sketch of ACK/NACK transmissions for FDD (upper) and TDD (lower), and impact on ACK/NACK for gaps that are aligned with the DL subframe borders.

When on a FDD carrier and tuning away from serving cell 4 DL subframes, it has an impact on 5 UL subframes due to the Timing Advance, see Figure 1. For the long initial gap of 9 subframes, it results in the loss of 13 ACK/NACKs (9 are lost due to the DL subframe is not received, and 4 are lost due to that response on subframes received before the gap cannot be transmitted). For the short gap of 4 DL subframes, it results in the loss of  8 ACK/NACKs (4 are lost due to that the DL subframe is not received, and 4 are lost due to that response on subframes received before the gap cannot be transmitted).
This results in a total loss of 85 ACK/NACKs (13+4x8+5x8) for the autonomous SI acquisition. Current figure in [1] contains some additional margin and allow the loss of 90 ACK/NACKs.
For TDD the number of ACK/NACKs over 150 ms varies with UL/DL allocation and is less than for FDD. Under the same assumptions as for FDD – which can be rationalized since cell timing may differ up to 10 (s for large cells (Cell phase synchronization timing, [1]) and further by propagation delay – the total number of ACK/NACKs is 90 for a 150 ms period when using UL/DL configuration # 1 (see Table 4.2-2 in [3]). For a gap of 9 subframes, the worst case loss is 10 ACK/NACKs (e.g. 5 subframes due to that the DL subframe was not received, and 5 subframes due to that response on subframes received before the gap cannot be transmitted), and for a gap of 4 subframes, the worst case loss is 5 ACK/NACKs (e.g. 2 due to that the DL subframe is not received, and 3 due to that response on subframes received before the gap cannot be transmitted). See Figure 1 for an illustration. In total this results in a loss of 55 (10+4x5+5x5) ACK/NACKs, leaving only 35 ACK/NACKs to be transmitted during the 150 ms. Similar to FDD, an additional margin may be added. 
In TDD several configurations e.g. with respect to UL/DL configurations exist. Each configuration leads to a different number of ACK/NACKs transmitted during 150 ms. In other LTE TDD RRM core requirements it has been stated that the requirement is applicable when 2 DL and 2 UL subframes are present per 5 ms (see 8.1.2.3.2 in [1]). The benefit is that the number of core requirements and associated test cases are limited to a reasonable number although several different configurations exist. This approach is proposed for the core requirements on Autonomous SI Acquisition, too. 
3. Proposed Core Requirements

It is proposed that

· Core requirements on Autonomous SI Acquisition for serving cell on a TDD carrier shall be based on UL/DL configuration # 1 (2 DL, 2 UL per 5 ms).

· During the 150 ms, the UE shall be able to transmit at least 30 ACK/NACKs for a scenario where the UE is continuously allocated, no DRX is used, and no measurement gaps are present.
· The above requirements shall be applicable to the following cases: 

· E-UTRAN TDD intra-frequency 

· E-UTRAN TDD-TDD inter-frequency

· E-UTRAN TDD-FDD inter-frequency  
4. Summary

Core requirements for Autonomous SI Acquisition serving cell performance when serving cell is on a TDD carrier have been proposed. In summary:
· The requirements are based on same UL/DL allocation as other RRM tests, i.e., 2 DL and 2 UL subframes per 5 ms (UL/DL allocation 1) in order to limit the number of requirements and test cases.

· The requirements are applicable to E-UTRAN TDD intra-frequency, E-UTRAN TDD-TDD inter-frequency, and E-UTRAN TDD-FDD inter-frequency SI acquisition.
· The requirements state that the UE shall be able to transmit 30 ACK/NACKs during the 150 ms used for SI acquisition, given that the UE is continuously allocated and no DRX and/or measurement gaps are configured.

Based on the above proposal Rel-9 category F CR is provided in [4].
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