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1 Introduction

In this contribution, we discuss the issues related to discontinuous transmission for LAA.
2 Discussion
2.1
UE AGC setting

UE has to set the AGC gain in order to properly receive a data burst when eNB has the accessibility to the unlicensed carrier. In such scenario, the AGC setting shall be done at the beginning of the data burst and the symbols used for AGC setting cannot be decoded by the UE thus cannot convey any useful information. The signal to support AGC setting may be dependent on the applied LBT scheme. In case of LBE, as signals for at least channel reservation is very likely to be transmitted before data, such signal can be also used for AGC setting. In case of FBE, as channel reservation is not necessary, one or more data symbols in the beginning of the data burst can be used for AGC setting, which is similar as in Rel-12 D2D. In both cases, it seems not necessary to introduce specific signals for UE AGC setting. 
Proposal 1: It is not necessary to introduce specific signals for UE AGC setting. 
2.2 UE synchronization
In RAN1#80bis, it was agree that DRS can be used by UE for at least coarse time/frequency synchronization. Possibility of use DRS for fine time/frequency synchronization is for further study. It was also agreed that the reference signal imbedded in the DL transmission burst (e.g. CRS and DMRS) can be used for fine time/frequency synchronization while use of additional reference signal (e.g. initial signal, DRS) is FFS. 

Use of DRS for fine time/frequency synchornizaiton

In the NCT discussion, it was concluded that CRS transmission around once per 10ms can provide sufficient time/frequency synchronization performance. In LAA scenario, less frequent transmission of reference signal for fine synchronization can be expected, due to the presence of Pcell synchronization and the low UE mobility. In Europe when short control signaling transmission is allowed, DRS can be transmitted with 1 subframe per 20ms to fulfill the regulatory requirement (5% duty cycle within 50ms). In this case it should be possible to use DRS for fine syncrhonizaiton, however further study is need in RAN1/4 on the achievable performance for DL demodulation. 
In regions where periodical DRS transmission cannot be guaranteed, it is still beneficial if opportunistic DRS can be used by the UE for fine synchronization, in addition to the reference signals imbedded in the DL transmission burst (e.g. CRS or DMRS), in order to increase the demodulation performance. Since DRS design will anyway be reconsidered for due to multiple motivations [2], support of fine time/frequency synchronization should be considered as one design target for Rel-13 LAA DRS.
Proposal 2: Support of fine time/frequency synchronization should be considered as one design target for Rel-13 LAA DRS. 

Use of initial signal for fine time/frequency synchronization
Due to DRX, the reception of initial signal for a DL transmission burst cannot be guaranteed, therefore using of initial signal for fine synchronization, if possible, can only be seen as a possible optimization. One possible use case for such optimization is that initial signal can be designed for better synchronization performance than existing CRS or DMRS in a partial subframe which containing few OFDM symbols. However, as discussed in [3], using of such short partial subframe for DL data transmission will complicate the eNB processing in terms of data preparation and MAC-PHY interface therefore is not preferred. In summary the benefit of using initial signal for fine synchronization is questionable therefore not prefered. 
Proposal 3: It is not preferred to use initial signal for fine time/frequency synchronization. 
2.4
Uplink signal transmission

In the LAA study item, scenarios with both co-located and non-co-located deployments between licensed frequency and unlicensed frequency are included. In a non-co-located scenario, uplink timing synchronization should be maintained individually for licensed and unlicensed frequency if UL transmission is supported on unlicensed frequency. Therefore random access procedures should be supported on the unlicensed frequency.  Considering that unlicensed frequency is mainly used for small cells, existing PRACH preamble format 4 in TDD can be reused. Following ETSI regulations, PRACH preamble format 4 can be transmitted in UpPTS without LBT since the duty cycle is sufficiently low. Further discussion is needed if LBT is required for PRACH transmissions in other regions. However, applying LBT scheme for PRACH transmission is not attractive from resource efficiency point of view.
Proposal 4: For LAA UL+DL operation, PRACH transmission on the unlicensed carrier should be supported. 
3 Conclusion
In this contribution, we discuss several aspects in support of discontinuous transmissions on Scell for LAA and we have following proposals.
Proposal 1: It is not necessary to introduce specific signals for UE AGC setting.

Proposal 2: Support of fine time/frequency synchronization should be considered as one design target for Rel-13 LAA DRS. 

 Proposal 3: It is not preferred to use initial signal for fine time/frequency synchronization.
Proposal 4: For LAA UL+DL operation, PRACH transmission on the unlicensed carrier should be supported.
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