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1. Introduction
In 3GPP RAN #66 meeting, the work item on LAA was approved [1].  The objective of the WI is to specify LTE enhancements for LAA to unlicensed spectrum for low power secondary cells using carrier aggregation. 
One clarification in the WID is that the support for Dual Connectivity and standalone operation on unlicensed spectrum is therefore not included, with a note as: For the LAA SCell, there is no support in BS or UE for transmission/reception of any current broadcasted system information, random access responses and paging (following LTE Carrier Aggregation procedure), including no corresponding rate matching.

 Another objective of the LAA WI is to design LAA Scell discontinuous transmission subject to LBT with limited maximum transmission duration.
In this contribution, we provide considerations regarding to the limitation of broadcast information transmission on LAA Scell, and analyze the impact of LBT on the scheduling signaling transmission for LAA Scell.
2. Discussion on broadcast information transmission
Since it is consensus that Dual Connectivity and standalone operation on unlicensed spectrum is not included in the LAA WI, those information that are designed to support the two operation modes are not transmitted to save resources for downlink control information and downlink data transmission. According to the statement in the WID, current broadcasted system information, random access responses and paging information shall not be transmitted by BS on LAA Scell, and UE will not perform the corresponding rate matching. It is suggested to address the above design principles in the specification.
If a new technical specification will be built to regulate behaviours of LAA BS, the following clarification may be neccesary to be included in the new specification, e.g.,:
· No PBCH transmission on LAA Scell on unlicensed carriers ;
· No paging information transmission on LAA Scell on unlicensed carriers ;
· No random access responses transmission on LAA Scell on unlicensed carriers ;

· No SIBs transmission on LAA Scell on unlicensed carriers ;
If no new technical specification shall be built to regulate behaviours of LAA BS, the following clarification may be neccesary to be included in the current specification to regulate the UE behaviours, e.g.,:
· UE shall not rate match PBCH on LAA Scell on unlicensed carriers;
· UE shall not monitor PDCCH with SI-RNTI, P-RNTI, and RAR-RNTI on LAA Scell on unlicensed carriers.
Proposal 1: It is suggested to capture the above proposal into specifications to realize design guideline in the WID, namely “there is no support in BS or UE for transmission/reception of any current broadcasted system information, random access responses and paging (following LTE Carrier Aggregation procedure), including no corresponding rate matching”.
3. Discussion on control signaling transmission
One aspect that affect the control signaling transmission of LAA is the scheduling schemes. According to the study of LAA during the SI phase, four combinations of scheduling schemes were discussed, which are 
-
Combination 1: Self-scheduling on both DL and UL

-
Combination 2: Self-scheduling on DL and cross-carrier scheduling on UL

-
Combination 3: Cross-carrier scheduling on DL and self-scheduling on UL

-
Combination 4: Cross-carrier scheduling from the same scheduling carrier for both DL and UL
Considering that both the UL self-scheduling on unlicensed carriers and UL cross-carrier scheduling on unlicensed carriers require two successful LBT operations, which are both successful DL LBT and UL LBT operations, it is inefficient to let the scheduling CC to be on unlicensed carriers. Thus it is suggested to let the UL to be cross-carrier scheduled by licensed carriers, which can be primary cell or secondary cell. From such perspective, the combination 2 & 4 are promissing candidates.
With regard to DL scheduling, there are both pros and cons for self Self-scheduling and Cross-carrier scheduling on DL: 
· Cross-carrier scheduling: If the UL is designed to be cross-carrier scheduled by licensed carriers, the combination 4 indicates that the DL is to be cross-carrier scheduled by licensed carriers. The benefit is the current PDCCH design for scheduling can be reused, with the expense of more PDCCH overhead on licensed carriers. Nonetheless, if the UE can be configured with multiple licensed carriers, the PDCCH overhead can be shared by multiple licensed carriers, so as to avoid involving severe burden on primary cell. Another way to reduce the PDCCH overhead is to multiplex limited number of UEs in one subframe with large number of PRB allocations to each UE, so that the required number of DCIs on the licensed carriers would be limited. 
· Self-carrier scheduling: If DL adopt self-carrier scheduling and UL is cross-carrier scheduling, i.e., combination 2, one advantage is that the DCI load of licensed carriers will not be increased due to DL scheduling. However, the UE blind detection complexity for detection of DCI for UL&DL scheduling will be doubled. If the aggregated carriers is large, the complexity may be unaffordable for UE.  Thus if the combination 2 is decided to be one candidate, mechanisms for reducing the UE bind detection complexity may need to be studied and specified. Some straightforward solutions are: reducing the aggregation levels of PDCCH for scheduling of LAA Scell, reducing the candidates of PDCCH for scheduling of LAA Scell, etc. But these solutions are at the expense of limiting the flexibility and performance of PDCCH for scheduling.
Proposal 2: It is recommended to consider the scheduling combination 4 with the scheduling CCs limited to licensed carriers as baseline, i.e., cross-carrier scheduling from the same licensed scheduling carrier for both DL and UL. 
Proposal 3: If the scheduling combination 2 is considered, mechanisms for reducing the UE bind detection complexity need to be studied and specified.
4. Conclusion
This contribution discusses the broadcast information transmission and control signaling transmission for LAA Scell on unlicensed carriers, we propose:
Proposal 1: It is suggested to capture the following design principles in WID into specifications, eliminating current broadcasted system information, random access responses and paging information on LAA Scell, so as to save resources for downlink control information and downlink data transmission.
Proposal 2: It is recommended to consider the scheduling combination 4 with the scheduling CCs limited to licensed carriers as baseline, i.e., cross-carrier scheduling from the same licensed scheduling carrier for both DL and UL. 

Proposal 3: If the scheduling combination 2 is considered, mechanisms for reducing the UE bind detection complexity need to be studied and specified.
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