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1   Introduction
In LTE, the backoff mechanism for random access is used to alleviate random access load on the same PRACH resource. Considering different RA motivations (e.g. URLLC) potentially in NR, backoff may not be needed in some cases. Furthermore, with new characteristics, e.g. numerologies, having been introduced in NR, there may consequently been some impacts on the granularity of the backoff value configuration. 
Considering the above potential impacts, this contribution analyses the cases where the backoff is needed for NR random selection and provides the backoff mechanism accordingly.
2   Conclusion

2.1   RACH backoff scenario
In LTE, the random access backoff shall be applied to three cases:

· Case 1: no Random Access Response is received within the RA Response window; 
· Case 2: none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble; 
· Case 3: contention resolution is considered not successful.
In NR, we think that case 2 and case 3 are still applicable. However, for case 1 a UE may not need to execute backoff. The main reason is that the channel could be vulnerable due to the impact of high frequency, so that there would be a high probability that a UE cannot receive RAR within the RAR window due to the failure of receiving preamble by the gNB. As a result, if a UE does not receive any RAR in the previous RAR window, it seems preferable for the UE to retransmit preamble immediately by using a higher power instead of waiting for an unnecessary period of time.
Proposal 1: Similar to LTE, backoff is applied in NR, if none of all the received RARs in the RAR window contains the preamble identifier corresponding to the one the UE has transmitted, or if contention resolution is considered not successful.
Proposal 2: In NR, backoff is not applied to the case where the UE cannot receive any RAR in the previous RAR window. 
In LTE, when the previous random access fails, the UE can retransmit Msg1 with backoff using the same RA resource group until the RA procedure is successful or the retransmission limit is reached, whichever comes first. This is mainly used to avoid the problem of high RA load potentially caused by the UE. In NR, however, as agreed in RAN1#88 meeting [1], there is an association between DL signal/channel and a subset of RACH resources and/or subset of preamble indices, which is used to determine Msg2 DL Tx beam. This enables a UE, once it reselects a different DL Tx beam from the previous one, to select a new PRACH and/or preamble from a RA resource group different from the previous group used, so that the problem of high RA load as above for LTE may not exist in NR. 
Therefore, a UE may not need to apply backoff when it changes its selected DL beam (which may associate with a different PRACH resource for Msg 1 retransmission). 
Proposal 3: In NR, backoff may not need to be applied, if the UE changes its selected DL beam (which may associate with a different PRACH resource for Msg1 retransmission). 
2.2   RACH backoff parameters

Random access is likely to be triggered by a variety of events, which seem to have different importance and thus with respective requirements (e.g. latency for RACH completion). To this end, it seems beneficial to differentiate the backoff parameters by the specific event which triggers the RACH, thus prioritizing Msg 1 retransmission for some certain types of RACH to meet the corresponding requirements.

On the other hand, as the number Msg1 retransmissions increases, t it seems that he subsequent retransmission of Msg1 become more and more emergent and thus should be prioritized with shorter backoff, in order to avoid complete RACH failure (reaching the retransmission limit) and entering RLF. In this case, the backoff value may also need to be configured by taking into account the retransmission times of Msg1.

Based on the above two aspects, we think that it is needed to introduce a backoff prioritization mechanism in NR, Specifically, each RA is associated with a RA priority according to e.g. the event to trigger the RA, Msg.1 retransmission number, etc., and different RA priority can use different backoff values respectively. Then, the backoff parameters of different RA priorities can be configured by gNB or adjusted by UE itself.
Proposal 4: Introduce backoff prioritization mechanism in NR. Different backoff values can be used respectively for RA with different priorities, with each RA associated with a RA priority according to, e.g. the event triggering the RA, Msg.1 retransmission number, etc.
2.3   RACH backoff mechanism
In NR, we think the backoff mechanism for random access may have some similarity to that in LTE. Specifically, after a UE transmits a preamble, it will monitor the PDCCH for RAR identified by the RA-RNTI. Further considering the backoff prioritization mechanism proposed above, if the RAR contains a Backoff Indicator subheader within the MAC PDU header, the UE can set the backoff parameter value according to the BI field(s) of the Backoff Indicator subheader and its priority. For example, the UE may select the corresponding BI from multiple BI fields configured by the gNB or adjust BI itself by an offset corresponding to its specific RA priority. Otherwise, the UE sets the backoff value to 0ms. 
Proposal 5: A UE can set a Backoff parameter according to the BI field in the Backoff Indicator subheader and its RA priority.
3 Conclusion
Proposal 1: Similar to LTE, backoff is applied in NR, if none of all the received RARs in the RAR window contains the preamble identifier corresponding to the one the UE has transmitted, or if contention resolution is considered not successful.

Proposal 2: In NR, backoff is not applied to the case where the UE cannot receive any RAR in the previous RAR window.

Proposal 3: In NR, backoff may not need to be applied, if the UE changes its selected DL beam (which may associate with a different PRACH resource for Msg1 retransmission). 
Proposal 4: Introduce backoff prioritization mechanism in NR. Different backoff values can be used respectively for RA with different priorities, with each RA associated with a RA priority according to, e.g. the event triggering the RA, Msg.1 retransmission number, etc.
Proposal 5: A UE can set a Backoff parameter according to the BI field in the Backoff Indicator subheader and its RA priority.
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