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Introduction
In RAN1#84bis, the following proposals on the PRACH configuration were captured as a working assumption for further evaluation until RAN1#85. 
R1-163818
WF on PRACH waveform

Nokia, Alcatel-Lucent Shanghai Bell, CATT, Panasonic, Samsung 

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 document, we discuss our proposal for the PRACH procedures for eLAA
2
PRACH configuration and UE procedures
For a small cell deployment, the network may at least choose to plan and configure PRACH frequency resources and sequences for actual transmission to minimize interference from UEs connected to other eNBs. However, given the dynamic TDD nature of transmission on eLAA SCells, having only semi-statically configured time domain resources would significantly reduce the probability of PRACH transmission from the UE side. From this perspective, we propose that the time domain resources are dynamically derived by the UE in the following manner

1. UE monitors PDCCH order based grant which triggers a PRACH transmission

2. PRACH is transmitted in the first UL subframe in a DL transmission burst that follows the PDCCH order grant (Type 1 PRACH subframes).

3. If the eNB is not able to transmit DL for a long time (based on a timer at the UE), the UE may autonomously transmit PRACH in certain designated subframes. These designated subframes can be RRC configured by the eNB and may occur infrequently, for example every 20/40/80/160ms (Type 2 PRACH subframes).   
4. If the UE cannot clear LBT in its PRACH transmit opportunity, then UE drops the current transmission waits for another PDCCH order grant from the eNB.

After the UE transmits the PRACH, the following scenarios occur

1. eNB successfully receives PRACH and successfully transmits Msg 2 within a designated time period.

2. eNB successfully receives PRACH but is not able to transmit Msg 2 within a designated time period due to unsuccessful LBT

3. eNB does not receive the PRACH transmission from the UE. In this scenario, there is an ambiguity at the eNB as to whether transmission from the UE was unsuccessful or whether reception at the eNB was corrupted or was not of sufficient power.

To address the above scenarios, we propose to increase the time duration of the random access response window from the current Rel-13 LTE to account for uncertainty of channel access due to LBT. In both scenarios in which eNB does not receive the PRACH, the eNB sends the PDCCH order grant once again at an opportune time. 
ED threshold: PRACH transmission in type 1 subframes may use the ED threshold similar to regular PUSCH transmission. However, if PRACH is transmitted in type 2 subframes, we propose that a 5dB relaxation compared to PUSCH transmission be provided. 
Proposal

1. Frequency resources and sequences are RRC configured

2. Time domain resources are dynamically derived by the UE

a. Either the first UL subframe of the next valid transmission burst (type 1)
b. Designated but infrequently occurring subframes which are RRC configured (type 2)
3. Increase the duration of the RAR window to account for uncertainty in channel access
4. ED threshold is similar to PUSCH for type 1 subframes and 5dB relaxed compared to PUSCH for type 2 subframes. 

2.1 
Optimizations

If the eNB configures multiple collocated eLAA SCells for a UE, the eNB can take advantage of this fact and indicate to the UE that these SCells are collocated using RRC configuration. Then, UE may apply the same timing advance and power control to all the eLAA SCells indicated by the eNB. This reduces the PRACH load on the medium and allows for better coexistence with other nodes using the medium.
Proposal

1. eNB may indicate that UE is configured with collocated eLAA SCells. A common timing advance and power control applies to these collocated SCells.
3
Conclusions

In this contribution, we discuss various aspects of the PRACH configuration and UE procedures for eLAA. We propose that 
1. Frequency resources and sequences are RRC configured

2. Time domain resources are dynamically derived by the UE

a. Either the first UL subframe of the next valid transmission burst (type 1)

b. Designated but infrequently occurring subframes which are RRC configured (type 2)

3. Increase the duration of the RAR window to account for uncertainty in channel access

4. ED threshold is similar to PUSCH for type 1 subframes and 5dB relaxed compared to PUSCH for type 2 subframes. 
5. eNB may indicate that UE is configured with collocated eLAA SCells. A common timing advance and power control applies to these collocated SCells.
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