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Introduction
The following open issues for beam correspondence topic were captured in the WF [1] for further discussion. Issue 1-1: minimum peak EIRP for msg1 + spherical coverage package
No minimum peak EIRP requirement will be specified for initial access and RRC INACTIVE STATE. Spherical coverage requirement is still pending due to following open issue.
· Power tolerance due to open loop power control in initial access is for further discussion.
· Option 1: No tolerance is introduced.
· Option 2: The power tolerance should be introduced according to TS 38.101-2 clause 6.3.4.2, 6.3.4.3, or 6.3.4.4 in the following.
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NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance for RRC_CONNECTED STATE
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 3:	For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified in 6.3.4.2, 6.3.4.3 or 6.3.4.4 should be applied on top of minimum EIRP at 50%-tile CDF. The applicability rules of the power tolerance are defined in 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively. 
· Option 3: Relaxation X dB is introduced to min EIRP at 50%-tile CDF.
· FFS for Beam lock in the core requirement.
· FFS whether RAR reception-based BC test is needed.
Issue: 1-4 UE capability
· Apply for Rel-18 onward UE. 
· Optional or mandatory is FFS.

This contribution will present our consideration on these open issues and give our proposal on how to specify spherical coverage requirement. 
Discussion
Spherical coverage requirement 
It has been agreed that no minimum peak EIRP requirement will be specified for initial access and RRC INACTIVE STATE. Spherical coverage requirement is still pending due to several open issues.
In TR38.891 [2], it was agreed 3GPP standards do not mandate the beam type the UE used. It is up to UE implementation if a rough beam or a narrow beam is to be used and how to achieve beam refinement, which means the requirement should be applicable both for UEs with rough beam implementation and for UEs with fine beam implementation. While the requirement for RRC_CONNECTED state is derived based on fine beam assumption and is specific to UEs with fine beam implementation. Hence the requirement in RRC_CONNECTED state cannot be reused directly for beam correspondence in initial access. Option 1 is not acceptable in this sense.
Observation 1: To accommodate different UE implementation it is not feasible to completely reuse the requirement specified for RRC_CONNECTED state.
2.2 Impact of power tolerance

In 38.101-2, absolute,relative and aggregate power tolerance are specified in section 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively. The absolute power tolerance is introduced to accommodate yet stabilized power control in the first subframe (1ms) after no transmission for more than 20ms. When the adjacent transmissions are less than 20ms apart, relative power tolerance is specified when UE needs to adjust the output power across adjacent transmissions. Depending on the target output power and power step, different power tolerances are defined. The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within 21ms in response to 0 dB TPC commands.

Power tolerance are not considered in existing BC requirements. The main reason is the existing BC tests are specified in CONNECTED STATE, where there are ample UL transmission opportunities and closed-loop power control is also available. In this case, UE has sufficient opportunity during the test to ramp up the power and make MOP accurate.

In contrast, only open loop power control is possible for random access during initial access and UE does not have opportunity to transmit and complete the power control, i.e. precisely transmit at MOP, before sending MSG1. 

· ON MOP:

In the last meeting, it is discussed that the target power of MSG1 can be set up to MOP without requiring power ramp up. One example test setup can be as shown below.

· Tx power= preamble_received_target power + PL
· Set preamble_received_target power high, e.g.-60dBm
· Set ss-PBCH-BlockPower as 50dBm
· Set actual SSB power as -60dBm

· On UL transmission opportunity

In the last meeting, it was discussed how many UL transmission opportunity UE may have before being tested. Theoretically, UE can transmit MSG1 upper bounded by the value configured in IE preambleTransMax, which can be up to 200. However, depending on how quickly RAR (MSG2) is received, UE may only be able to retransmit MSG1 much less than what is configured in preambleTransMax. How many times UE can transmit/retransmit MSG1 is determined by when MSG1 can be received by the NW. That means the UL transmission opportunity during RA procedure is unreliable and unpredictable. 

Observation 2: Based on existing RA procedure, UL transmission opportunities is unpredictable. 

· On power tolerance

Unlike closed-loop power control, open loop power control highly relies on UL transmission, which will be measured by UE to calibrate its Tx power. Without sufficient UL transmission opportunity before MSG1 transmission, it is challenged to assume UE can always transmit MSG1 at MOP. Therefore, it is reasonable to consider the power tolerance. In fact, for the same reason, the existing power tolerance requirements are specified in 38.101-2 to cover the cases for the first transmission with either the discontinued transmission or the transmission with power variation. 

Observation 3: Compared with CONNECTED STATE, only open loop power control is possible for random access during initial access where UE has much less transmission opportunities and long transmission periodicity.

Observation 4: The performance of open loop power control highly depends on the number of transmission opportunities and the periodicity of the transmission.

Observation 5: Absolute and relative power tolerance specified in section 6.3.4.2 and 6.3.4.3 in TS38.101-2 are introduced to reflect the output power inaccuracy before it is stabilized. This is primarily due to either long non-contiguous transmission or power step between adjacent transmission. 


Proposal 1: For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified in 6.3.4.2, 6.3.4.3 or 6.3.4.4 should be applied on top of minimum EIRP at 50%-tile CDF. The applicability rules of the power tolerance are defined in 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively.
  
Beam lock function and testability
Beam lock function was assumed to be available and feasible for beam correspondence test in initial access in the previous discussion. RAN4 has also made several other assumptions to get the core requirement approved on time. While the UBF development and some other testability aspects fall in RAN5 expertise and need RAN5’s input. As also discussed in last RAN plenary meeting [4], RAN5 should be invited for feasibility check and the requirement should be revisited if necessary. it is proposed to send LS to RAN5 to further check the feasibility of following aspects.
· Feasibility of UBF-like function in initial access.
· Feasibility on how to ensure 1ms measurement period for PRACH.
· Feasibility attain and maintain MOP in initial access.
· How to ensure beam refinement in initial access and the relevant for testing time.
Proposal 5: Send LS to RAN5 to further check testability aspects for beam correspondence in IA.
Summary
This contribution presented our further consideration on beam correspondence requirement for initial access, Random Access SDT and Configure Grant SDT. The following observations and proposals are concluded.
Observation 1: To accommodate different UE implementation it is not feasible to completely reuse the requirement specified for RRC_CONNECTED state.
Observation 2: Based on existing RA procedure, UL transmission opportunities is unpredictable. 
Observation 3: Compared with CONNECTED STATE, only open loop power control is possible for random access during initial access where UE has much less transmission opportunities and long transmission periodicity.
Observation 4: The performance of open loop power control highly depends on the number of transmission opportunities and the periodicity of the transmission.
Observation 5: Absolute and relative power tolerance specified in section 6.3.4.2 and 6.3.4.3 in TS38.101-2 are introduced to reflect the output power inaccuracy before it is stabilized. This is primarily due to either long non-contiguous transmission or power step between adjacent transmission. 
Proposal 1: For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified in 6.3.4.2, 6.3.4.3 or 6.3.4.4 should be applied on top of minimum EIRP at 50%-tile CDF. The applicability rules of the power tolerance are defined in 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively.
Proposal 2: Send LS to RAN5 to further check testability aspects for beam correspondence in IA.
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