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1 Introduction

In RAN2#93bis, the following agreements were agreed for PRACH [1]:
1
The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.

2
For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)


1: Only PDCCH order triggered RACH is allowed for LAA SCell;

2: For LAA SCell(s), RAR can be transmitted via PCell.

FFS whether RAR can be transmitted via SCells

3: UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.

In this contribution, the FFS whether RAR can be transmitted via SCells is further discussed and how long the dedicated preamble provided in the PDCCH order is kept by the UE.
2 Discussion

2.1 Transmitting RAR on SCells
In MTA, RAR for the SCell is sent over the PCell as the UE does not decode CSS of the SCell. The same RA-RNTI is shared between the SCell and PCell. In order to avoid RA-RNTI collision, the PRACH resources (in terms of time and frequency resources) of the SCells and the PCell are coordinated. 
With the large number of LAA SCell, such coordination of the PRACH resources may not be feasible. It is our understanding that RAN 1 has agreed that UE supporting Rel-13 LAA feature should always decode CSS of LAA SCell as the UE will have to decode the CSS of the LAA SCell for the common PDCCH.

· Even if UE is configured with cross-carrier scheduling, it should detect the common PDCCH on unlicensed carrier

With this, such coordination may not be necessary if the UE always has to decode the CSS of the LAA SCell which could help offload from the PCell. Even though sending on RAR on the LAA SCell may result in delay in receiving the RAR by the UE due to LBT, we believe it is beneficial from not having to coordinate the PRACH resource among the licensed serving cells and the LAA SCells. A summary of the pros and cons:
	
	Pros
	Cons

	RAR over LAA SCell
	No need to coordinate the PRACH resources among PCell and the LAA SCells
Distribute the PDCCH load among the LAA SCells instead of just over PCell.
	Possible delay due to LBT


However it also came to our attention that even though UE decode CSS of the LAA SCell for common PDCCH, it only decodes a limited candidate sets of the common search space and would thus require further work in RAN 1. Due to the impact to RAN 1 and short schedule of the WI, it is proposed to not introduce RAR over LAA SCell in Rel-14.
Proposal#1:  Not support transmitting RAR on LAA SCell in Rel-14.
2.2 How to limit how long a dedicated preamble is used by UE
It is agreed that there will be a limit for how long the UE can use a dedicated preamble. In legacy LTE, the PRACH opportunities are configured to the UE in SIB2 with periodical allocation in time domain as in TS36.211. For contention-free random access, the eNB initiated the PRACH via PDCCH order and the UE will follow the PRACH opportunities as provided in SIB 2 or via dedicated signalling. 
For PRACH over UL LAA SCell, resource allocation for PRACH transmission can be either periodic, or scheduling based. 
If periodic based approach is used, similar to legacy LTE, UE will perform LBT for PRACH preamble transmission after receiving PDCCH order over the earliest available PRACH resource — subframe n+k2 with k2(6, where n denotes the subframe on which the PDCCH order was received. In this case, either a counter or timer based approach can be used to keep track of how long the UE could use the dedicated preamble.

On the other hand, if scheduling based approach is used, the number of preamble opportunities can be carried in PDCCH order. Alternatively, it is also proposed by some companies in RAN 1 that every PRACH is triggered by the eNB (i.e. PRACH opportunity is scheduled only one timing instance). In this case eNB can control how long the dedicated preamble can be used and may not require the UE to keep track of how long the UE could use a dedicated preamble. 
Observation: Resource allocation for PRACH transmission can be periodic or scheduling based for UL LAA SCell. If the latter is agreed in RAN 1, there may not be a need for UE to track how long a dedicated preamble can be used by the UE. The RAN 1 agreement may be achieved by eNB.
Proposal#2: RAN 2 may need to wait for RAN 1 to decide whether any further mechanism is needed to track how long a dedicated preamble can be used by the UE.

3 Conclusion

This contributions analyses the remaining issues on RACH and proposes the following:
Proposal#1: Not support transmitting RAR on LAA SCell in Rel-14.
Observation: Resource allocation for PRACH transmission can be periodic or scheduling based for UL LAA SCell. If the latter is agreed in RAN 1, there may not be a need for UE to track how long a dedicated preamble can be used by the UE. The RAN 2 agreement may be achieved by eNB.

Proposal#2: RAN 2 may need to wait for RAN 1 to decide whether any further mechanism is needed to track how long a dedicated preamble can be used by the UE.
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