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1. Introduction

In [1], we discuss about random access design in NR. In the discussion, we propose that random access in NR will also have two types as LTE, i.e. contention based and non-contention based and the random access procedure may be triggered in some conditions, e.g. initial access, handover.

In this contribution, we further discuss latency of random access based on proposals mentioned above. 
2. Discussion

In [2], the different user plane latency requirements for different services are proposed. 
	7.5
User plane latency

The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.

For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.

For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.


Although the user plane latency doesn’t take random access procedure into account, in our view, it would be beneficial to apply similar concept (i.e. different latency requirement for different service) to random access. More specifically, the latency requirements to perform random access for different services and/or purposes could be different. For example, the latency for a UE to perform URLLC transmission in asynchronous state should be shorter than the latency for performing eMBB transmission in the same state. For another example, the latency of random access procedure for emergency cause initial access should be shorter than the latency of random access procedure for mobile data transmission cause initial access. By this way, different latency demands can be supported for UE to perform random access procedure.
Observation: Supporting random access procedure with different latency in NR could be beneficial. (e.g. different RACH configuration)
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Based on current RAN1 progress, 4-steps random access procedure for NR and multiple numerologies co-existed in NR are assumed. The figure 2 is one possible example illustrating co-existing numerologies in NR. 
Figure 2: Multiple numerologies co-existed in NR
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Depending on numerology used to perform random access procedure, the average delay caused by random access will be different due to different TTI lengths. In detail, three possible options for performing random access procedure on multiple numerologies system are listed below.

Option 1: Random access procedure is only performed on a specific numerology, similar to LTE.
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Option 2: Random access procedure can be performed on different numerologies. And a random access procedure shall be performed on same numerology.
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Option 3: Random access procedure can be performed on different numerologies. And a random access procedure can be performed cross different numerologies.
Regarding the Option 1, although it is simple in system design aspect, such design is lack of flexibility for supporting variant services in NR. On the other hand, both Option 2 and Option 3 could achieve different random access latencies by using different numerologies for transmissions. And comparing Option 2 and Option3, the Option 2 will need extra individual PRACH resource on the numerology allowed to perform random access procedure. Hence, extra design for handling different PRACH resource will be introduced. For Option 3, although no extra PRACH access resource is needed for different numerologies, performing different steps of a random access procedure on different numerologies will increase complexity of random access procedure design. As a conclusion, we think that the Option 2 and Option 3 would be better choices for NR. And RAN2 needs to further discuss about which one should be adopted.
Proposal: In NR, random access procedure can be performed on different numerologies. It is FFS whether a random access procedure can be performed cross different numerologies.
3. Conclusion

In this contribution, we propose the following:
Proposal: In NR, random access procedure can be performed on different numerologies. It is FFS whether a random access procedure can be performed cross different numerologies.
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