3GPP TSG-RAN WG2 Meeting #107
R2-1909955
Prague, Czech Republic,26th - 30th August 2019

Agenda item:
11.2.1.1
Source:
ITRI
Title:
Msg1 transmission opportunities
Document for:

Discussion and Decision

1 Introduction
In unlicensed spectrum, various options to reduce the impacts of LBT failures on the random access procedure were discussed.  The following text related to supporting additional transmission opportunities for the RACH messages was included in TR 38.889:

“However, in order to alleviate the impact of LBT failures further, additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH.”

In RAN2 #104, the following agreement is reached:
	=> For NR-U, RACH can be enhanced by additional opportunities. The additional opportunities should apply to msg1 and msg3.


It is beneficial if additional msg1 transmission opportunities are provided to the UE so that the LBT success probability increases. In this contribution, we would discuss how to enhance RACH by additional transmission opportunities of msg1.

2 Discussion
In NR, UE selects a SSB with SS-RSRP above rsrp-ThresholdSSB. If there is no SSB with SS-RSRP above rsrp-ThresholdSSB, UE will select any SSB. Subsequently, the UE will select a PRACH occasion randomly with equal probability amongst the PRACH occasions corresponding to the selected SSB. If the same procedure is used for NR-U, only one PRACH occasion is indicated to the physical layer. In NR-U, physical layer transmits msg1 in PRACH occasion if LBT success criteria is met. If LBT fails, another PRACH occasion will be selected, and it will increase the random access latency. Performing LBT only on one PRACH resource at the same time may delay the msg1 transmission due to LBT failure. Therefore, we may consider enhancement of random access procedure, such as additional transmission opportunities of msg1.
An efficient way to increase the transmission opportunities of msg1 is to perform parallel LBTs on multiple PRACH resources. The UE can select the PRACH resource to be used for preamble transmission based on the outcome of separate LBT procedures performed on different PRACH resources, which increases the transmission opportunities of msg1.
There are different options of PRACH resources for additional opportunities applied to msg1:

· Option 1: additional opportunities across different LBT sub-bands
· Option 2: additional opportunities across different UL BWPs
· Option 3: others
Proposal 1: Parallel LBTs on multiple PRACH resources (e.g., sub-bands) are allowed to be performed in NR-U in order to increase the transmission opportunities of msg1.
3 Conclusion
We have the following proposal: 
Proposal 1: Parallel LBTs on multiple PRACH resources (e.g., sub-bands) are allowed to be performed in NR-U in order to increase the transmission opportunities of msg1.[image: image1.png]
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