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Introduction

As given in RP-201281 [1], the objectives includes MDT enhancements SON enhancements and L2 measurement if needed. In this contribution we will discuss the potential L2 measurement enhancements can be considered for R17.
Discussion
2.1 Number of RA preamble received

----------------------------------------------------------- From 38.314 ---------------------------------------------------------------------

4.2.1.1
Received Random Access Preambles

4.2.1.1.1
Received Random Access Preambles per cell
A use case for this measurement is RACH configuration optimization, where Received Random Access Preambles is signalled across an OAM interface.
Protocol Layer: MAC

Table 4.2.1.1.1-1: Definition for Received Random Access Preambles per cell
	Definition
	Received Random Access Preambles per cell. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell. The measurement is done separately for:

-
Dedicated preambles

-
Randomly selected preambles in the low range

-
Randomly selected preambles in the high range.

The unit of the measured value is [/s].


4.2.1.1.2
Received Random Access Preambles per SSB
A use case for this measurement is RACH configuration optimization, where Received Random Access Preambles is signalled across an OAM interface.
Protocol Layer: MAC

Table 4.2.1.1.2-1: Definition for Received Random Access Preambles per SSB
	Definition
	Received Random Access Preambles per SSB. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in the SSB of the cell. The measurement is done separately for:

-
Dedicated preambles

-
Randomly selected preambles in the low range

-
Randomly selected preambles in the high range.

The unit of the measured value is [/s].


----------------------------------------------------------- From 38.314 ---------------------------------------------------------------------

As given above, R16 L2 measurement supports NW to collect the total number of received Random Access Preamble sent per cell and per SSB level, which is used for RACH optimization. By monitoring the usage of RACH preamble, RAN node can know if the RACH resource configured is appropriate with the random access request demand and adjust the RACH resource accordingly.
Observation 1: One of the use case for Received Random Access Preamble measurement is RACH optimization where NW based on the usage condition of RA preamble to adjust the RACH resource accordingly to match with the actual RA request demand.
With the introduction of 2step RA in R16, UE can initiate RA based on either on 2 step or 4 step RA resource. The RA resource configured for 2step RA can be shared with 4step or independently configured. In case RO is shared between 2stepRA and 4step RA, preamble is divided into two groups to distinguish between the two RA types. While in case RO is independently configured for 2stepRA, msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free). 

Observation 2: In case RO is shared between 2step and 4stepRA, preamble division is used to distinguish RA attempt for different RA type. While RO is independently configured, the msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free).

If the same measurement metric as in R16 is reused for Received Random Access Preamble counting, i.e., counting the preamble without differentiate RA type, than RAN node can only know the total preamble usage condition but not the specific preamble usage condition for 2step or 4step RA separately. Without this information, even RAN node can still know there is imbalance between RA demand and RA resource, it cannot perform the RA resource optimization correctly since it couldn’t know the imbalance problem is for 2stepRA, 4step RA or both, which means NW cannot perform optimization of RACH resource properly.
Observation 3: Current Received Random Access Preamble measurement cannot fulfil the RACH optimization requirement since NW cannot optimization RACH resource properly due to lack of knowledge on preamble usage separately for 2step RA and 4step RA.
Therefore, it is beneficial to count the number of preamble received separately for 2step RA type and 4step RA type, so that network can understand the RA request for different RA type, then decide the RA resource configuration appropriately, e.g. how to divide the preamble between 2 RA type or whether to configure separate RO for 2step.

Proposal 1: Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type. 

Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: One of the use case for Received Random Access Preamble measurement is RACH optimization where NW based on the usage condition of RA preamble to adjust the RACH resource accordingly to match with the actual RA request demand.
Observation 2: In case RO is shared between 2step and 4stepRA, preamble division is used to distinguish RA attempt for different RA type. While RO is independently configured, the msgA-TotalNumberOfRA-Preamble is used to indicate the total number of RA preamble can be used for 2step RA (contention based and contention free).

Observation 3: Current Received Random Access Preamble measurement cannot fulfil the RACH optimization requirement since NW cannot optimization RACH resource properly due to lack of knowledge on preamble usage separately for 2step RA and 4step RA.
Proposal 1: Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type. 
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