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Introduction
In LTE, the cell-specific PRACH resources configuration and two preamble groups are common for all UEs except  NB-IoT UEs, BL UEs and UEs in enhanced coverage. For NB-IoT UEs, BL UEs or UEs in enhanced coverage, several sets of PRACH resources and preamble groups associated with different enhanced coverage levels are configured. Normal UEs select preamble from preamble group A or B according to the potential message size and the path loss. NB-IoT UEs, BL UEs or UEs in enhanced coverage determine their enhanced coverage level according to the RSRP, and then get the PRACH resource and preamble group for the enhanced coverage level. 
There are diverse types of UEs and services with different requirements in NR. To satisfy the access requirements of different UEs and use cases, the RACH resource configuration in NR should be studied further.
Discussion
In LTE, the RACH resource configuration for normal UEs and for NB-IoT UEs, BL UEs and UEs in enhanced coverage are separated because the latter UE types are introduced in later phases. Since we consider all types of UEs and requirements in NR from the start, the method of RACH resource configuration (such as related RRC messages and information elements) should be designed uniformly for all kinds of UEs. Moreover, we should keep the room for forward compatibility when designing the method of RACH resource configuration.
Proposal 1: Uniform method of RACH resource configuration for all kinds of UEs should be considered.
There are several possible factors which influence RACH resources configuration. We list them below and analyze one by one.
· Data amount
The data amount reflects the message size in Msg3 buffer which triggers a RACH procedure. In NR SI, we had agreed that “The design of random access procedure needs to support flexible Msg.3 size (as already supported in LTE)”. The data amount should be considered in RACH resource configuration.
· Channel condition
The channel condition is an important factor for RACH resource configuration and selection. In LTE, the path loss is used for UE to select preamble from group A or group B, and RSRP is used for UE to determine the coverage level. Which parameter is used as the reference of channel condition should be decided in RAN1. However, we prefer the RACH resource configuration and selection is based on a single measurement parameter if it is achievable in RAN1. Channel condition should be considered in RACH resource configuration and a simple measurement parameter is preferred.
· Service requirement
Due to the diversity of service requirements in NR, the service specific RACH resource configuration should be considered. To specify the service, we need to have a uniform categorization, where category is defined to indicate the priority. Category can be associated with the PRACH/preamble partitioning. To derive the category, the UE can have a set of rules, where the slice, UE type, latency, QoS, etc can be inputs on how to determine the category. In order to avoid too much RACH resources fragmentation, the number of categories should be limited, such as 2 or 3.  A uniform categorization reflecting multiple aspects of service requirements should be defined and the number of categories should be limited to a small number, such as 2 or 3.


· Coverage enhancement
The coverage enhancement had been introduced for some specific UEs in LTE and could be used for other UEs. In the first phase of NR, we can take the coverage enhancement as low priority but leave the room for forward compatibility when designing the RACH configuration method.

Proposal 2: Several factors should be considered in RACH resource configuration.
· The data amount should be considered in RACH resource configuration.
· The channel condition should be considered in RACH resource configuration and a simple measurement parameter is preferred.
· A uniform categorization reflecting multiple aspects of service requirement should be defined and the number of categories should be limited to a small number.
· We can take the coverage enhancement as low priority but leave the room for forward compatibility when designing the RACH configuration method.

The criteria of the data amount and channel condition can be used for all UEs. In LTE, eNB configures PRACH resources only considering the RACH overload in the cell and the cell coverage, and preamble group partition is used for the criteria of data amount and channel condition. While considering the service requirements in NR, there are different access latency requirements for URLLC UEs and eMBB UEs, preamble group partition may  not be sufficient. In this case, PRACH resources partition is useful. An example is shown below, PRACH resources set 1 is used for all UEs and PRACH resource set 2 is used for URLLC UE only. The PRACH resource set 1 is broadcasted in SI and the PRACH resource set 2 may be informed to URLLC UEs via on-demand SI or dedicated RRC signaling.


Figure 1 An example of PRACH resource group partition
Proposal 3: PRACH resources partition is useful to satisfy the different service requirements.
Conclusion
In this contribution, we discuss the MAC PDU format in detail and get below proposals.
Proposal 1: Uniform method of RACH resource configuration for all kinds of UEs should be considered.
Proposal 2: Several factors should be considered in RACH resource configuration.
· The data amount must be considered in RACH resource configuration.
· The channel condition must be considered in RACH resource configuration and a simple measurement parameter is preferred.
· A uniform categorization reflecting multiple aspects of service requirement should be defined and the number of categories should be limited to a small number.
· We can take the coverage enhancement as low priority but leave the room for forward compatibility when design the RACH configuration method.
Proposal 3: PRACH resources partition is useful to satisfy the different service requirements.
Reference
[1]  TR 38.804, Study on New Radio Access Technology: Radio Interface Protocol Aspect, V1.0.0


1
R2-1703119
image1.emf
T1

T2

T1

T2

PRACHs in 

set1

set1 set1

set2

PRACHs in 

set2

PRACHs in both 

set1 and set2


oleObject1.bin
Text


T1


T2


T1


T2


PRACHs in set1


set1


set1


set2


PRACHs in set2


PRACHs in both set1 and set2



