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1. Introduction
In previous RAN2 meeting, the follow agreements have been achieved:
	· After transmitting the RACH preamble, UE monitors for RAR in RAR window
· RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.


In this contribution, we intend to analyse the fixed duration in RAR window.
2. Discussions
In LTE, the RAR window is calculated by the unit of sub-frame, whose length is the same as TTI in LTE. In NR, which unit shall be applied to denote the RAR window? Since the preamble shall be transmitted via reference numerology, the RAR window shall be based on the TTI of reference numerology, too.
Proposal 1: For initial access, the RAR window is configured as the unit of TTI of reference numerology.
Whether the preamble transmission via non-reference numerology shall be supported or not is being discussed. If yes, the related RAR window shall be based on the TTI of this special numerology. Otherwise, if UE transmit a preamble in different numerology of a different TTI, for example, 0.125ms TTI, while monitor the RAR in a window which is calculated based on 1ms TTI, the RAR window will be too long, and the RA procedure may be prolonged in this case. This is contradictory to the objective of RA via non-reference numerology. Hence, we make the following proposal:
Proposal 2: If preamble can be transmitted via non-reference numerology, the RAR window is calculated by the TTI related to the numerology of preamble.
The RAR window starts at fixed duration starting from the end of preamble transmission, which is n+3 subframes in LTE. In NR, the fixed duration depends on the processing speed of gNB, which should be independent of the numerology. That is to say, UE could transmit preamble via different numerologies, for example, via numerology A and B, as illuminated in figure 1.  The distance between the end of preamble transmission and the beginning of RAR window is same. For these two RA procedures, different time unit for the time between preamble transmission and start of the RAR window shall be applied to achieve the same fixed duration. 
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Figure 1: Fixed duration between preamble and the beginning of RAR window

Proposal 3: The absolute value of this duration is fixed for different numerology.
From the UE point of view, this fixed duration could be counted by the number of TTIs of a certain numerology, so the TTI length of numerology on which preamble is transmitted shall be applied. In Figure 1, the RA via numerology A shall considers this fixed duration as 2 long TTIs, the RA via numerology B shall considers this fixed duration as 8 short TTIs.
Proposal 4: The fixed duration between end of preamble transmission and the beginning of RAR window is calculated by the TTI length of numerology on which preamble is transmitted.
If there are PRACH occasions in multiple numerologies, it is a good choice to disperse preamble transmission to the other numerologies when the congestion in preamble transmission happens. Because gNB could detect this congestion firstly, gNB can indicate the congestion to the UE. In LTE, backoff mechanism can be applied to indicate UE to postpone the next preamble transmission. In light of this, a similar procedure could be reused to indicate UE to retransmit preamble not in the predefined duration, but in PRACH resource of the other numerologies. This is further illustrated in the example of figure 2. If UE has PRACH configuration in this indicated numerology 3, it could retransmit preamble in this new numerology instead of the reference numerology 2. Otherwise, it shall continue to retransmit preamble via PRACH occasion in the old numerology. The detailed method of indication could be studied further.
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Figure 2: UE retransmit preamble in different numerology
Proposal 5: Backoff mechanism can be applied to divert preamble transmission to the PRACH occasion in other numerology in case of congestion in the preamble transmission. How this should be indicated can be further studied.
3. Conclusion
In this contribution, we have discussion on the RA procedure and make the following proposals:

Proposal 1: For initial access, the RAR window is configured as the unit of TTI of reference numerology.
Proposal 2: If preamble can be transmitted via non-reference numerology, the RAR window is calculated by the TTI related to the numerology of preamble.
Proposal 3: The absolute value of this duration is fixed for different numerology.
Proposal 4: The fixed duration between end of PRACH occasion and the beginning of RAR window is calculated by the TTI length of numerology on which preamble is transmitted.
Proposal 5: Backoff mechanism can be applied to divert preamble transmission to the PRACH occasion in other numerology in case of congestion in the preamble transmission. How this should be indicated can be further studied.
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