
3GPP TSG RAN WG1 Meeting #85 
                                       R1-165169
Nanjing, China 23rd - 27th May 2016
Agenda item:
6.2.1.4
Source:
Coolpad
Title: 
Discussion on PRACH for eLAA  
Document for:
Discussion and Decision

1 Introduction
In RAN1-84 and 84bis meeting of eLAA, the following agreements and working assumptions are achieved for PRACH [1] [2]

Agreements:
· 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
Working Assumption:

· PRACH resource configuration in time and frequency in LAA SCell:

· RRC configuration of frequency resource(s), sequence set, and time domain resources

· Omitting time domain resources from the RRC configuration can be studied, considering e.g. interactions with LBT. 
· FFS whether any of the following can be dynamically adapted by PDCCH, or deterministically derived by the UE:

· time domain resources

· frequency resources for actual transmission
· sequences for actual transmission
· If using PDCCH, FFS whether common or UE-specific
In this contribution, we present the discussion on the details of PRACH design for eLAA.
2 PRACH

In the procedure of random access, a preamble will be transmitted in UL subframe or UpPTS. Each preamble format, illustrated in Figure 1, consists of a cyclic prefix of length
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 and a sequence part of length
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. The parameter values are listed in Table I in [3] and depend on the frame structure and the random access configuration. As noted in table I, there are five preamble formats with different time length for random access. 
· Format 0 needs one UL subframe for transmission. 
· Format 1 need two UL subframes for transmission. 
· Format 2 need two UL subframes for transmission. 

· Format 3 need three UL subframes for transmission. 
· Format 4 only needs UpPTS for transmission. 
In order to avoid random access collision, one preamble format selected from above five formats can be configured for UE. While for LAA SCell, we think only some of above five preamble formats is suitable. LAA SCell is a small cell with small coverage and small number of UE in the coverage. The UL channel resource can only be used after UL LBT success and it should be allocated to PUSCH as much as possible to improve the spectrum efficiency. Thus the preamble formats with short length will be much more preferred, such as format 0 and format 4.  

Proposal 1: Preamble format 0 and format 4 should be supported for LAA SCell.
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Figure 1: Random access preamble format
Table I: Random access preamble parameters
	Preamble format
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	4 (see note)
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	NOTE: Frame structure type 2 and special subframe configurations with UpPTS lengths 
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In RAN1-84 and RAN1-84bis meeting, it was decided that there are two options for the CCA time position of PUSCH/PUCCH. One is the first one symbol at the beginning of the scheduled UL subframe. The other is the last one symbol of the subframe before the scheduled UL subframe. In order to make sure the multiplexing between PRACH and PUSCH/PUCCH, the CCA time position should be aligned. It means that the CCA time for PUSCH/PUCCH should be reused as CCA time for PRACH.
In this case, as preamble format 0 for example, the frame structure can be seen in Figure 2. For option a, the CCA time of preamble format 0 starts at the beginning of the scheduled UL subframe. And the preamble format 0 starts after CCA and ends at the end of the subframe. While for option b, the CCA time of preamble format 0 starts at the beginning of the last symbol of the subframe before the scheduled UL subframe. And the preamble format 0 starts at the beginning of the scheduled UL subframe and ends before the CCA symbol. Anyway, the time for preamble format 0 should be sufficient for its CP and preamble sequence.
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Figure 2, Frame structure for preamble format 0
Proposal 2: The CCA time for PRACH and PUSCH/PUCCH should be aligned for multiplexing.

As for the PRACH resource configuration, in order to support dynamic UL subframe assignment, we propose that at least the time domain resource should be indicated by dynamic signaling. PDCCH order transmitted in subframe n can trigger PRACH transmission in subframe n+m in LAA SCell, where m is indicated by PDCCH order. Similar to partial subframe configuration, PDCCH orders in more than one subframe for triggering one PRACH transmission can be supported.
Proposal 3: Time domain resource for PRACH transmission should be indicated by dynamic signaling.
3 Conclusions
In this contribution, we present the discussion on the details of PRACH for eLAA. Based on our analysis, we have the following proposals:
Proposal 1: Preamble format 0 and format 4 should be supported for LAA SCell.

Proposal 2: The CCA time for PRACH and PUSCH/PUCCH should be aligned for multiplexing.

Proposal 3: Time domain resource for PRACH transmission should be indicated by dynamic signaling.
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