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1. Introduction
In R14 WID [1], the detailed objectives of the work item are to specify support for the following functionalities:
· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]
· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point
· Specify support for PUSCH and SRS
· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.
· If needed, specify support for PUCCH [RAN1]
· If needed, specify support for PRACH [RAN1]
In this contribution, we discuss the need of PRACH for UL LAA, and also some issues in LAA PRACH design.
2.  Discussion on PRACH necessity 
In current CA agreements, SCell and PCell can be in the same TAG, which means SCell and PCell have the same UL timing. Thus SCell need no random access procedure. But in some situation, SCell and PCell cannot be in the same TAG, for instance when PCell and SCell are not co-located where different paths lead to different TA values. As SCell and PCell are in different TAG, so SCell also need random access procedure like PCell. 
Another typical situation, when the frequency gap between SCell and PCell is large, PCell and SCell cannot obtain the same TA value, in this case individual random access for SCell is needed. For LAA based on Carrier Aggregation, an unlicensed carrier is LAA SCell and the licensed carrier is LAA PCell. The frequency of unlicensed carrier usually is beyond 5 GHz, and the frequency of licensed carrier usually is at 3.5 GHz or 2 GHz. The frequency gap is large between licensed carrier and unlicensed carrier. From frequency gap aspect, it would be difficult to have LAA SCell and PCell in the same TAG. Therefore PRACH on LAA SCell is needed to achieve precise UL TA value.
Furthermore, according to current CA agreements, SCell only support contention free random access procedure. This type of random access procedure can greatly simplify the processing. So we think contention free random access procedure as the baseline for PARCH on LAA SCell. 
Proposal 1: PRACH on LAA SCell should be supported.
3.  The trigger of LAA SCell random access
Random Access procedure on an SCell shall only be initiated by a PDCCH order. So for the triggering of LAA SCell random access, there is no need to consider MAC sublayer trigger of RRC sublayer trigger. For PDCCH order initiated type, eNB transmits DCI format 1A in PDCCH to trigger random access where Preamble Index in DCI format 1A indicates UE which preamble index should be used, and PRACH Mask Index in DCI format 1A indicates UE available time and frequency resource for PRACH. 
If PRACH on LAA SCell is initiated by PDCCH order, only when eNB has DL transmission demand for LAA SCell, PRACH can be triggered. Such PDCCH order can be either on the licensed carrier (PCell) or the unlicensed carrier (LAA SCell). DCI format 1A in R13 already includes CIF field such that PCell’s PDCCH can indicate the specific CC for PRACH. But in this case, the burden on PCell’s PDCCH load needs to be considered, especially in the case where a large number of LAA SCells on the unlicensed spectrum. When PDCCH order is transmitted on LAA SCell itself, the load of control channel on PCell can be relieved but delay caused by DL LBT may need some consideration. 
Considering the pros and cons of PDCCH order on PCell or SCell, we think both methods should be considered.
[bookmark: OLE_LINK2]Proposal 2: PDCCH order to initial PRACH can transmit on PCell or LAA SCell.
4.  Preamble transmission in LAA SCell random access
For contention free type of random access on unlicensed carrier, eNB indicates preamble index, which will clear up conflict and improve random access probability. Preamble Index indicates UE which preamble index should be used, and PRACH Mask Index indicates UE available time and frequency resource for PRACH. 
If not configured as PRACH Mask Index 0, only one subframe can be used for PRACH transmission during each radio frame, or every two radio frames if prach-ConfigIndex only includes odd or even radio frames. It is obvious that available subframe for PRACH is scarce. Therefore, the probability of successful preamble transmission will heavily depend on the UL LBT design. Whether UL LBT is required for contention free PRACH or some special UL LBT mechanism for PRACH on LAA SCell need further investigation.
Proposal 3: FFS on UL LBT for PRACH on LAA SCell.
5. Conclusion
In conclusion, we have the following proposals.
Proposal 1: PRACH on LAA SCell should be supported.
Proposal 2: PDCCH order to initial PRACH can transmit on PCell or LAA SCell.
Proposal 3: FFS on UL LBT for PRACH on LAA SCell.
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