3GPP TSG RAN WG1 Meeting #83                                                                            R1-156734
Anaheim, USA, 15th - 22th November 2015
Agenda Item:
6.2.3.3
Source:
Lenovo
Title:
DL scheduling for LAA SCells 
Document for:
Discussion and decision
1 Introduction
During RAN#68 meeting, LAA WI is approved [1]. The WI would only specify support for LAA SCells operating with DL transmissions. This work item will specify LTE enhancements for a single global solution framework for LAA on the 5GHz unlicensed spectrum for low power secondary cells using carrier aggregation with the considerations of different requirements in different regions, such as regulatory transmission power limits, LBT mechanism. The LAA design should allow fair coexistence between Wi-Fi and LAA and fair coexistence between different LAA operators. The work item should only specify support for LAA SCells operating with only DL transmissions. When specifying support for LAA SCells with only DL transmission, the following for the UL should be agreed (but not specified): the principles of UL channel access and the necessary forward compatibility mechanism so that the UL for LAA SCells can be added in future release without modifications to the DL design.

The detailed objectives of the work item in RAN1 are to specify support for the following functionalities:

· Channel access framework including clear channel assessment

· Discontinuous transmission with limited maximum transmission duration

· UE support for carrier selection

· UE support for RRM measurements including cell identification 

· AGC, coarse and fine time and frequency synchronization

· CSI measurement, including channel and interference 
As mentioned above, LAA WI phase is focused on the support for LAA SCells operating with DL only transmissions, therefore, in this contribution, we focus only on the DL scheduling modes for LAA SCells and present our views on detailed schemes.
2 Possible scheduling combinations for LAA SCells
In RAN1#80bis meeting, the scheduling modes for LAA SCells are discussed and the possible combinations for a LAA CC DL/UL scheduling are identified as below in [2]:

· Combination 1: DL/UL: self-scheduling

· Combination 2: DL: self-scheduling; UL: cross-carrier scheduling

· Combination 3: DL: cross-carrier scheduling; UL: self-scheduling

· Combination 4: DL/UL: cross-carrier scheduling from a same scheduling CC

In general, the LTE design supports two different scheduling approaches, i.e., cross-carrier scheduling and self-scheduling. With cross-carrier scheduling, the scheduling command and the data are sent on different cells. For self-scheduling, the scheduling command and data are sent on the same cell. So far, LTE design has supported Combination 1 and 4 as listed above. For an LAA SCell, due to channel access requirements in unlicensed spectrum, e.g., FBE or LBE, the supported scheduling approaches are different to existing scheduling modes. Moreover, no clear use case has been identified for Combination 3. Therefore, it was recommended in the SI that Combination 3 should not be a design target for LAA. It can be further considered whether Combination(s) 1, 2, and 4 should all be supported or some of them should be supported. 
3 Scheduling for DL transmission of LAA SCells
Considering regulatory requirements due to LBT rules, especially in case that LBT category 3/4 is used for LAA DL access, the time when eNB can grab the operating channel is unknown and unpredictable. It brings difficulties for cross-carrier scheduling unlicensed SCell from licensed carrier. This is because at the beginning of each DL transmission burst when eNB sends DL grant from licensed carrier, it is uncertain about whether the LAA SCell is available or not and is not aware of when it can grab the channel for PDSCH transmission. From the perspective of UE, it shall blindly detect the PDSCH upon the reception of DL grant in licensed carrier, which definitely causes unnecessary UE DL detection effort and UL NACK feedback. Therefore, this uncertainty on LAA SCell makes cross-carrier scheduling quite inefficient.
On the other hand, in case that one unlicensed SCell is scheduled from another unlicensed SCell, the successful scheduling needs two independent LBT processes, one for the scheduling cell and another for the scheduled cell. Therefore, the scheduling cell LBT might then limit the PDSCH transmission on the scheduled cell, which in addition will limit the LTE unlicensed band operation. 

In case of self-scheduling, the DL grant and PDSCH are transmitted on the same carrier. Before the transmission of DL grant and corresponding PDSCH, eNB needs to perform the LBT procedure until the operating channel is available for DL transmission. Hence, the transmission of DL grant and corresponding PDSCH is fully dependent on the result of one LBE procedure. Therefore, self-carrier scheduling is appropriate for DL transmission on LAA SCell. 
Based on the above analysis, we have below proposals.

Proposal 1: Cross-carrier scheduling is not supported for LAA DL transmission.
Proposal 2: Self-carrier scheduling is supported for LAA DL transmission.
4 Conclusion

In this contribution, we focus on the DL scheduling modes for LAA SCells. Based on our analysis, we have below proposals:
Proposal 1: Cross-carrier scheduling is not supported for LAA DL transmission.
Proposal 2: Self-carrier scheduling is supported for LAA DL transmission.
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