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Several issues related to LAA DL transmission remain unresolved, such as the details of PDSCH/(E)PDCCH scrambling, and whether CRS only in the first 1-2 symbols of a DL subframe  offers any benefits [1]. In this contribution, we provide our views on these aspects.
Discussion
PDSCH scrambling
In current LTE design, the preparation of downlink transmission signals is dependent upon the slot number in which the transmission is to take place. For example, PDSCH codewords are scrambled prior to modulation using a scrambling sequence which is initialized at the start of each subframe as follows:



where  is the slot number. Similarly, scrambling with a slot-dependent sequence initialization is also applied to PDCCH and EPDCCH. Due to the LBT procedure in LAA, the first slot in which the LAA SCell is permitted to transmit DL signals cannot be predicted in advance, especially when multiple possible starting points for DL bursts are allowed. 
Two options can be envisioned for PDSCH scrambling in LAA:
· Alt. 1: Make the scrambling sequence initialization independent of the slot number [2].
· Alt. 2: Retain the existing scrambling sequence initialization.
In Alt. 1, the advantage of adjacent-cell interference randomization due to different scrambling sequences is lost. This can be a disadvantage for coexistence between two or more LAA networks where frequency reuse is actually desirable. Furthermore, Alt. 1 implicitly assumes that the PDSCH subframes are buffered at the eNB after preparation until LBT succeeds and transmission is possible, which unnecessarily increases the buffering requirements of eNB hardware. For a 20 MHz LTE carrier, 2×30,720 digital IQ samples are generated for each 1 ms subframe. To minimize implementation complexity and avoid storing such a large amount of samples, it is beneficial to design this step to be as real-time as possible, as noted in a companion contribution [3]. Alt. 1 also does not account for the dependence of other downlink parameters on the transmission slot or subframe number, such as the initialization of CRS sequences. Under Alt. 2, no additional buffering requirements are imposed upon the eNB, which can instead re-prepare PDSCH samples with the appropriate scrambling whenever needed as per LBT outcomes. Retaining the existing procedure preserves the randomization of adjacent-cell interference, and also obviates the need for changes in UE reception procedures. Therefore, we have the following proposal.
Proposal 1: 
· For LAA DL physical channels, the existing Rel-12 procedure for initialization of scrambling sequences is retained.

CRS in only first 1-2 symbols of a SF
The ability to configure DL subframes with CRS present only in the first one or two symbols is currently under discussion. The ostensible motivation is to reduce the overhead when serving UEs with DMRS-based transmission modes, while still leveraging the limited CRS for channel estimation or detection of DL transmissions. It is to be noted that even if 1-2 symbols of CRS are present in every subframe, it is difficult to average CRS-based measurements across subframes due to potential DL power variations as a result of power backoff for higher-order modulation, or power sharing across SCells. Furthermore, this structure of limited CRS is similar to MBSFN subframes, however, subframes 0,4,5,9 cannot currently be configured as MBSFN subframes. More importantly, the current signaling of MBSFN configurations is based on semi-static higher-layer signaling, which would not be dynamic enough for LAA operation. Relying on semi-static higher-layer configuration for the support of CRS in first 1-2 symbols in a subframe is not a scalable solution considering the number of unlicensed SCells and the number of UEs on the different SCells.

Observation 1:
· Semi-static higher-layer configuration for the support of CRS in first 1-2 symbols in a subframe is not a scalable solution.
Conclusions
In this contribution, we discussed potential solutions for transmission modes and transmission schemes in LAA. The above discussion is summarized with the following proposal and observation:
Proposal 1: 
· For LAA DL physical channels, the existing Rel-12 procedure for initialization of scrambling sequences is retained.
Observation 1:
· Semi-static higher-layer configuration for the support of CRS in first 1-2 symbols in a subframe is not a scalable solution.
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