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1   Introduction
The Rel-14 work item on enhanced LAA (eLAA) for LTE was approved in RAN#70 [1].  RAN2 shall focus on UL related issues. In Rel-13, RAN2 has already discussed some issues on RACH and made several agreements at RAN2#90 meeting [1]. There are still some issues which need to be solved. In this contribution, we further discuss the RACH related issues and provide our considerations on RACH for LAA SCell.
2   Discussion
The previous agreements related RACH are listed as follow:
	Agreements
2
Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

3
The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.




In addition, in last RAN1 meeting, RAN1 agreed:

· Contention based PRACH transmission on LAA Scell is not supported in Rel-14

· Non-contention based PRACH transmission on LAA Scell is supported in Rel-14 subject to LBT

· FFS: PRACH duration up to 1msec is supported

· FFS: A UL transmission burst containing PRACH without other UL channel immediately follows a single idle observation interval of at least 25 micro sec

· FFS: new PRACH waveform

Since RAN1 already confirmed that “Non-contention based PRACH transmission on LAA Scell is supported in Rel-14 subject to LBT” which aligned with our original agreements, therefore we propose:
Proposal 1: Ask RAN2 to confirm:
	Agreements
2
Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

3
The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.




In addition, we would like to confirm:

Proposal 1bis: Only PDCCH triggered RACH is allowed for LAA SCell;
Based on proposal 1 and 1bis, in following part of this contribution, we focus on contention free random access for LAA SCells. 
Regarding the RACH procedures for LAA SCell, we believe it will be same as RACH in licensed cell, i.e. there are three steps as showed in figure 1. 
Step 0: 
In order to acquire TA, the eNB triggers the UE to perform RA on a serving cell by a PDCCH order which is scrambled with C-RNTI. Meanwhile, the PDCCH order indicates preamble assigned to the UE. When a RA is initiated by PDCCH order, the UE will select a PRACH resource on the serving cell and transmit the assigned preamble in step 1. 
Step 1: 
The PRACH transmission on LAA SCells should subject to LBT as agreed in RAN1. Hence the PRACH transmission may be blocked by LBT. In this case, if PREAMBLE_TRANSMISSION_COUNTER is increased by one, unnecessary power ramping of UE occurs. To avoid this, we could adopt same solution as dual connectivity, i.e. the lower layer should give power ramping suspension indication to MAC, and then MAC shall not increase the PREAMBLE_TRANSMISSION_COUNTER. 
Proposal 2: The PREAMBLE_TRANSMISSION_COUNTER should not be increased if power ramping suspension is indicated by the lower layer.

Proposal 2 bis: Send LS to RAN1 to confirm whether the lower layer will indicate power ramping suspension in case PRACH transmission is blocked by LBT.
Step 2:

The eNB transmits RAR to inform TA. In legacy CA, RAR is always transmitted via PCell. To be simple and not increase the complexity of blind detection on PDCCH in SCell, for LAA SCells, the RAR shall be only transmitted via PCell. 
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Figure 1:  RACH procedures for LAA SCell

Proposal 3: For LAA SCell(s), RAR is only transmitted via PCell.
In RAR, the UL grant is received by the UE. According to the UL grant, UE will prepare TB and perform UL LBT on LAA SCell. However the effort to obtain channel may be in vain if there is no data available for the transmission in UL buffers, and will increase the interference and power consumption. However the eNB normally configures the SCells when it is needed. There is no different between LAA SCell and licensed SCell, therefore we prefer to keep current principle, i.e. the UE shall  do UL transmission even if there is no UL data  in the buffer.
Proposal 4: UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.
In [3], two solutions were proposed to improve the success probability of PRACH transmission:

Option 1: Per-unlicensed carrier transmission of random access preamble:

Multiple RACHs are performed  on multiple LAA SCells belonging to the same TAG;
Option 2: Cross-unlicensed carrier transmission of random access preamble.

One random access procedure shared across unlicensed carriers within the same TAG.

The main purpose of these two solutions are to avoid the UE to continue the RACH in busy LAA SCell. In our understanding it is network error case. Such network error could also occur in licensed SCell, e.g. poor Radio condition, etc. It should be solved by proper network handling, e.g. configure the UE in not that busy LAA SCell. We would suggest that RAN2 does not need to consider this scenario in RAN2.

Proposal 5: Do not optimize RACH procedure for busy LAA SCell scenario. 

3   Conclusion
In this contribution, we discussed RACH related issues for LAA SCell, and have following proposals:
Proposal 1: Ask RAN2 to confirm:
	Agreements
2
Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

3
The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.




Proposal 1bis: Only PDCCH triggered RACH is allowed for LAA SCell;
Proposal 2: The PREAMBLE_TRANSMISSION_COUNTER should not be increased if power ramping suspension is indicated by the lower layer.

Proposal 2 bis: Send LS to RAN1 to confirm whether the lower layer will indicate power ramping suspension in case PRACH transmission is blocked by LBT.
Proposal 3: For LAA SCell(s), RAR is only transmitted via PCell.
Proposal 4: UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.
Proposal 5: Do not optimize RACH procedure for busy LAA SCell scenario. 
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