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1.
Introduction
In RAN2#97bis, the following was agreed: 
	Agreements on Random Access:

-
The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED

-
In NR the random access procedure on SCell can be supported if multiple TAs are supported as in LTE

-
The random access procedure in NR is performed on at least PSCell upon SCG addition/modification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is only performed on PSCell for SCG as in LTE

-
There is at most one Random Access procedure ongoing at any point in time in a MAC entity.  FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization


In RAN2#96, the following was agreed:
	Agreements on Random Access:
1 The design of RA procedure in NR needs to support flexible Msg3 size (as already supported in LTE).
FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg 3 size to provide


In this contribution, we discuss to clarify RA procedure in NR.
2.
Discussion
2.1
RA procedure for prioritized events

In RAN2 #97bis, RAN2 agreed that RA procedure is used for at least the following events:

-
The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED

Although some events could be considered more important than other events, in LTE, there is one common RA procedure. For example, all UEs using the same RA-RNTI applies the same backoff parameter, the UE selects one random backoff time though. Also, the UE is not allowed to transmit another RA Preamble before backoff time passes if RA procedure is unsuccessfully completed. Although it is always welcome to have a simple common procedure, in NR, it would be good to consider a small RA procedure enhancement in terms of latency reduction especially for some prioritized event. 

One possible approach is to apply a different backoff parameter depending on the events. In [R2-1703157, R2-1702542, R2-1702655], it was proposed to have a shorter backoff parameter for e.g., URLLC data transmission. From a UE point of view, having shorter backoff parameter, the UE would be able to transmit a subsequent RA preamble transmission earlier, and hence, the latency could be reduced in RA procedure completion. From network point view, however, there are some UEs which choose a backoff time between 0 to short backoff parameter and also there are other UEs which chose a backoff time between 0 to long backoff parameter. As a result, the UEs will be congested between 0 to short backoff parameter, which would lead to RA procedure failure. Thus, it seems necessarily to prevent the UE from using the short backoff time. This can be done by providing e.g., backoff offset value. For example, for higher priority event, backoff time is selected between 0 to short backoff parameter while, for lower priority event, backoff time is selected between backoff offset to long backoff parameter. In this way, we can provide a proper backoff parameter for a prioritized events while avoiding backoff time congestion in a short value range. 
Proposal 1. In NR, backoff parameter can be different depending on the events that initiates the RA procedure. In addition, backoff offset parameter can be provided by the gNB.
Another approach is to allow multiple RA Preamble transmission within one RA procedure. In RAN2#97bis, RAN2 agreed that there is at most one Random Access procedure ongoing at any point in time in a MAC entity. However, this doesn’t necessarily mean that the UE transmits only one RA preamble transmission within one RA procedure.
If a UE is allowed to transmit multiple RA preambles within one RA procedure, the UE will take only the earliest RAR to perform Msg3 transmission. In detail, the UE doesn’t need wait for RAR reception failure and possibly backoff time but subsequently transmits another RA Preamble. Thus, even in case when backoff time is zero, the UE which transmits multiple RA Preamble may have a chance to get RAR earlier compared to the UE which transmits only one RA Preamble. As the UE doesn’t need to wait for RAR window expiry and backoff time, multiple RA Preamble transmission would reduce the latency more compared to a shorter backoff parameter. 
Proposal 2. In NR, the UE is allowed to transmit multiple RA Preamble transmission depending on the events that initiates the RA procedure. 
2.2
RAR design in NR
In LTE, one PDU format is defined for RAR and used commonly for Contention-based RA (CBRA) procedure and Contention-Free RA (CFRA) procedure. In MAC PDU, 2 bytes of Temporary C-RNTI is included. 
In CBRA, the UE stores the received Temporary C-RNTI and transmits Temporary C-RNTI in Msg3. In Msg4, if MAC PDU includes the transmitted Temporary C-RNTI, the UE considers that Random Access is successfully completed. However, in CFRA, the UE never use Temporary C-RNTI because CFRA is only performed by the UE in RRC_CONNECTED, i.e., DL data arrival or handover, and RRC_CONNECTED UE already has its own C-RNTI. Therefore, in MAC specification, nothing is specified for Temporary C-RNTI handling in CFRA procedure.
In LTE, one common MAC PDU format for RAR has been used. The reason is not clear but could be for simplicity. However, in NR, there could be a possibility to increase the length of Temporary C-RNTI. In addition, in NR, we try to minimize unnecessary or redundant things inherited from LTE. In this sense, Temporary C-RNTI could be omitted in case of CFRA procedure. 
Proposal 3. For contention-free random access procedure, Temporary C-RNTI is not included in MAC RAR. 

2.3
Handling of multiple RA procedure initiation
In LTE, it is left up to UE implementation whether to continue the ongoing RA procedure or start the new RA procedurebecause there is no big difference foreseen in choosing one or the other.
In NR, where multiple numerologies are introduced, it was proposed to have a specific rule to choose one RA procedure if a new RA procedure is initiated while there is already an on-going RA procedure [R2-1702599]. The reason is to prioritize an RA procedure performed with some numerology over other numerology, e.g., RA procedure with sTTI is prioritized over RA procedure with normal TTI. 

In performing RA procedure, it is always important to complete the RA procedure successfully as early as possible. However, we cannot say that RA procedure with sTTI is always better than RA procedure with normal TTI. It may be better to select on-going RA procedure in terms of latency. One may think RA procedure with sTTI is more important because it is for the UE to get a proper UL grant for data to be transmitted on sTTI. However, as the UE will send a BSR in Msg3, the eNB will know e.g., types of data and the amount of data, and thus, the UE will get proper UL grant at the end of RA procedure. Therefore, we see no big gain of prioritizing one RA procedure over the other RA procedure, and propose to leave a selection of one RA procedure up to UE implementation in NR. 
Proposal 4. In NR, it is up to UE implementation whether to continue with the ongoing RA procedure or start with the new RA procedure. 
3.
Proposal
In this contribution, we discuss possible RA enhancement in NR in terms of latency, and we propose the following.

Proposal 1. In NR, backoff parameter can be different depending on the events that initiates the RA procedure. In addition, backoff offset parameter can be provided by the gNB.

Proposal 2. In NR, the UE is allowed to transmit multiple RA Preamble transmission depending on the events that initiates the RA procedure. 

Proposal 3. For contention-free random access procedure, Temporary C-RNTI is not included in MAC RAR. 
Proposal 4. In NR, it is up to UE implementation whether to continue with the ongoing RA procedure or start with the new RA procedure. 
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