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Introduction
In this contribution, we analyze the requirement of priority access, and the solutions for priority access: RACH resource partition and different backoff time. RACH resource partition is an attractive direction but introduces more complexity and the benefit is unclear. Different backoff time aims to the fast RA after RA attempt(s) failure. It is easy to be implemented and has the direct benefit to priority access. We suggest RAN2 consider different BIs and adopt a simple solution in this version. RACH resource partition could be researched in the later versions.
Discussion
2.1    The requirement of priority access
Referring to [1], some mission critical use cases need priority treatment. The typical example is MPS as extracted below. 
	Table 5.1.2.3.1: Example mission critical use cases
	Sample use case
	Description
	Critical requirements

	…
	…
	…

	Multimedia Priority Service (MPS)
	Priority communications to authorized national security and emergency preparedness (NS/EP) users in times of disasters and emergency. Authorized NS/EP users have to rely on public network services when the communication capability of the serving network may be impaired, for example due to congestion or partial network infrastructure outages, perhaps due to a direct or indirect result of the emergency situation and therefore needs preferential handling and priority access to communication resources.
	MPS requires preferential handling, and priority treatment.



The 3GPP system shall be able to provide UE with prioritized access for transport of data for critical service (e.g., data for healthcare).
[bookmark: _Toc463327270]5.1.3	Potential requirements
[PR 5.1.3-001] The 3GPP system shall support cycle times of [1 ms to 2 ms]. Within the cycle time, both uplink and downlink transactions must be executed. Additional margin is needed for the sensor/actuator to process the request.
…
[PR 5.1.3-018] The 3GPP system shall provide significant improvements in end-to-end latency, ubiquity, security, availability, and reliability compared to UMTS, EPS, and Wi-Fi.
[PR 5.1.3-019] The 3GPP system shall support speech and audio with very low latency, including encoding and decoding of [10 ms].
[PR 5.1.3-020] The 3GPP system shall be able to support video with frame rate of [120 fps] and very low latency, including encoding and decoding of [10 ms]
[PR 5.1.3-021] The 3GPP system shall be able to provide UE with prioritized access for transport of data for critical service (e.g., data for healthcare).
[PR 5.1.3-022] The 3GPP system shall be able to provide means to verify whether a UE is authorized to use prioritized access for transport of data for critical service.
…



Note that the requirement of priority treatment is a qualitative description, not included in the extreme end to end latency requirement. 
Observation 1: Priority access is needed for specific services but the number of such services is small in the network.
2.2    Analysis of the solutions for priority access
UEs with service of prioritized access need fast access to the network. There are two kinds of directions for priority access are discussed during last meeings: RACH resource partition and different backoff time.
1) RACH resource partition
RACH resource partition means different preamble/ PRACH groups are classified with the corresponding to different RA priority. The RA priority may be explained by priority of service, RACH events, or the number of the RACH attempts. In this contribution, we only consider the priority of service.
There are two purposes of preamble/ PRACH group for RA priority.
· Decreasing the collision probablity of Msg1 transmissions for UEs with high RA priority. With low collision probablity of Msg1 transmissions, the UEs could be identified by gNB easier.
· Faster gNB response for UEs with high RA priority. When gNB received a lot of Msg1s, it could respond the UEs tranmitting Msg1s via resources in the high priority preamble/PRACH group, and may ignore some UEs’ RA requests even if gNB identified the RA requests.
However, in a relatively low RACH load network, gNB’s behaivior after receiving Msg1s from different preamble/PRACH groups are same. It is different to preamble groups for Msg3 sizes which lead to gNB allocating different UL grants for different UEs. Hence the RACH resource partition for priority access is not a necessary mechanism for all networks.
Meanwhile, if RACH resource partition for priority access is adopted, we need to reasearch how many preamble/PRACH groups could be and how many preambles/PRACHs could be in each group. Note that many preamble/PRACH groups could incur some negative impacts to other UEs and the whole network, such as increasing collision probability of other UEs, and the inefficient RACH resource usage.
Observation 2: RACH resource partition for priority access is attractive but it is not necessary in all networks, and it has some design complexity and negative impact to other UEs and the whole network.

2) Different BIs
The Backoff Indicator field identifies the RACH overload condition in the cell. UE sets the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader and delays following RACH attempt by the backoff time deduced by backoff parameter upon failure of the random access attempt.
Backoff time mechanism is a complemantary mechanism to normal RACH procedure. It should be triggered when the RACH load is high or UE trammits Msg1 with the same resource to other UEs. Backoff time mechanism is used to alleviate the RACH load of the network but make against the fast access of UEs.
For the UEs with priority access service, less or none backoff time for next RACH retry is necessary. The backoff time for the UEs wih priority access service should be different to other UEs. Since backoff time mechanism is a complemantary mechanism, a simple solution for the enhancemen is preferred. And the enhancement should not be applied to a large number of UEs.
Observation 3: Less or none backoff time is necessary to UEs with high priority access service. Simple solution is preffered and it should be applied to only a small number of UEs.

The BI is broadcasted to many UEs which can decode it, and the gNB can’t send BI to a specific UE accurately. Some options are listed as below:
· Option 1: gNB informs one BI in Msg2, but the UEs with fast access requirement set the backoff parameter value to 0 and retry RACH immediately.
· Option 2: gNB informs one BI in Msg2, and the same BI means different values for different UEs with different access priorities.
· Option 3: gNB identifies access priority via PRACH/preamble partition, and inform multiple BIs in Msg2 for different UEs.
In all options, different UEs get different BIs. Note that with any option, the RACH overload balance is hard to be guaranteed, i.e., Msg1s can’t be distributed uniformly in the time domain. So we must limit the number of UEs using the back off time enhancement mechanism. We can only allow the UEs with high priority access service (such as MPS) which would be few in the network adopt less or none backff time. Comparing the necessity and complexity among the three options, option 1 is simple and effective. UE with high priority service knows the cause of intiating RACH procedure and could perform the backoff time enhancement when needed. Then there is no other information between network and UE is needed.
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Proposal: The UEs with priority access service could ignore the BI in Msg2 and retry RACH immediately, and other UEs should apply the BI.
Conclusion
In this contribution, we discuss priority access in NR and get observations and proposal that:
Observation 1: Priority access is needed for specific services but the number of such services is small in the network.
Observation 2: RACH resource partition for priority access is attractive but it is not necessary in all networks, and it has some design complexity and negative impact to other UEs and the whole network.
Observation 3: Less or none backoff time is necessary to UEs with high priority access service. Simple solution is preffered and it should be applied to only a small number of UEs.

Proposal: The UEs with priority access service could ignore the BI in Msg2 and retry RACH immediately, and other UEs should apply the BI.
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