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In RAN1#88b [1], there are agreements regarding PRACH for NR have been agreed in the following:
Agreements:
· Regarding multiple/repeated PRACH preamble formats, NR at least supports option 1
· RAN1studies other options and consider option 1 as baseline for comparison with other options
· For RACH capacity enhancements, 
· Option 2 with/without OCC and/or option 4 with different sequences can be considered
· Note: for option 4, combination with different sequences can be studied
· Note: for option 4, two-stage or multiple-stage UE detection can be studied for possible complexity reduction for PRACH detection
· All options will consider beam switching time
· FFS : Number of Preambles/Symbols, Length of CP/GT 
The region for PRACH transmission should be aligned to the boundary of uplink symbol/slot/subframe
Agreements:
· NR RACH capacity shall be at least as high as in LTE
· Such capacity is achieved by time/code/frequency multiplexing for a given total amount of time/frequency resources
· Zadoff-Chu sequence is adopted in NR
· FFS other sequence type and / or other methods in addition to Zadoff-Chu sequence for the scenario, e.g., high speed and large cells
· FFS definition of large cell and high speed
· FFS other sequence type and / or other methods for capacity enhancements, e.g.:
· At least in multi-beam and low speed scenario, regarding multiple/repeated PRACH preamble formats, option 2 with OCC across preambles 
· FFS: Option 2 with OCC across multiple/repeated preambles in high speed scenarios
· PRACH preamble design composed with multiple different ZC sequences
· Sinusoidal modulation on top of option 1

Each RACH sequence with CP is used and GT/GP is reserved at the end of PRACH symbol/frequency domain. And the time length of CP and GT are different according to PRACH format type.
In this contribution, we mainly discuss how to make use of GT and/or GP to transmit parameters of UE to gNB.
Discussion
Feasibility analysis on making used of GT and/or GP/guard band to transmit parameters
There are two functions of GT and/or GP. One is accounting for the time uncertainty, the other is avoiding interference with sequence subframes not used for random access.
About interference, according to PRACH resource configuration by system information, parameters can be located in the resource which can’t be used for user data. Parameters symbol modulation design can be another choice, e.g., differential encoding MPSK.
So, it is feasibility to make use of GT and/or GP to transmit parameters of UE, which gNB can benefit from them.
Proposal1: Make use of GT/GP to transmit parameters of UE.
Content of parameters transmitted in GT
In NR, PRACH may be transmitted or received with single or multiple beam(s). Below discussion for two cases, one is single beam and the other is multiple beams.
2.2.1 Single beam
When gNB detects the preamble, it should allocate downlink resource for MSG2. In reality, different UE experiences different downlink channel. So, if preamble transmitting combined with downlink channel parameters, it is good for gNB allocating resource.
2.2.2 Multiple beams
For multiple downlink beams, the extra parameters can be carried such as access downlink beamID or prefer access beamID, except for the parameters mentioned in single beam above.
There may be multiple beams which can be accessed for UE. Beams are sweeping within a cell. When UE want to transmit preamble sequence, the strongest beam may be passed. For the latency reason, UE may choose the closest time unit to transmit preamble sequence which may not be the strongest one. Then, when gNB detect the preamble sequence and prefer beamID, the MSG2 can be transmitted on the strongest beam, see illustration in figure 1.
[image: ]
Figure 1 Preamble combined with candidate beamID in initial access
Proposal2: The parameters combined with preamble transmitting can be downlink parameters from UE, e.g., beamID.
Conclusion
In this contribution, we discussed the preamble transmitting combined with parameters of UE.
Proposal1: Make use of GT/GP of preamble to transmit parameters of UE.
Proposal2: The parameters combined with preamble transmitting can be downlink parameters from UE.
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