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1. Introduction
The WID about beam correspondence enhancement was agreed as follows:

Beam correspondence requirements for RRC_INACTIVE and initial access
· Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping [RAN4 RF]
· For RRC_INACTIVE specify at least requirements for Random Access SDT and Configured Grant SDT
· Requirements for other transmission within RRC_INACTIVE state are not precluded.
· For initial access, specify requirements and verification of beam correspondence requirements based on msg1 spherical coverage (at least) 
Study the potential impact on testability aspects (i.e., test time).

The beam correspondence for initial access was already raised in R16 as a specific case of SSB-only, but it indeed has several obvious differences from traditional beam correspondence. In our understanding, there are at least two key point need more consideration. One is the requirement need to be verified in non-CONNECTED state which hardly ever appears in other conformance tests, so we need keep UE in such state during entire test procedure. The other is the definition of requirements. Currently the beam pattern in initial access is based on implementation and the new requirement should avoid to introduce any unnecessary restriction. We share our preliminary consideration based on these two points in the following.
2. Discussion
2.1 How to stick UE in non-connected state during test
In [1], we can find a generic procedure to ensure the UE enter RRC_CONNECTED state which is used in setting initial condition for most test case, as show in Table 1. It is noted that step-2 here is that the UE transmit msg3 to SS and the procedures of UE transmit msg1 and receive msg2 are omitted. According to the WID, the performance of msg1 need to be verified which means UE need to keep transmit msg1 during the test. The procedure in Table 1 imply that each step of random access is controllable during the test and it is feasible to force the UE to continuously send msg1 by prohibiting the SS from sending RAR (msg2) to the UE. However, UE will declare the access failure if the number of msg1 transmissions are exceed the configuration.

Observation 1: It is feasible to force the UE to continuously send msg1 by prohibiting the SS from sending RAR (msg2) to the UE during the test.
 

Table 1: NR RRC_CONNECTED [2]
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message.
	<--
	NR RRC: Paging
	-
	-

	2
	The UE transmits an RRCSetupRequest message.
	-->
	NR RRC: RRCSetupRequest
	-
	-

	3
	The SS transmits an RRCSetup message.
	<--
	NR RRC: RRCSetup
	-
	-

	4
	The UE transmits an RRCSetupComplete message and a SERVICE REQUEST message.
	-->
	NR RRC: RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	5
	The SS transmits a SecurityModeCommand message.
	<--
	NR RRC: SecurityModeCommand
	-
	-

	6
	The UE transmits a SecurityModeComplete message.
	-->
	NR RRC: SecurityModeComplete
	-
	-

	7
	The SS transmits an RRCReconfiguration message and a SERVICE ACCEPT message to establish SRB2 and DRB(s).
The RRCReconfiguration message is configured using RRCReconfiguration-SRB2-DRB(n, m) where n and m are the number of DRB(s) configured with RLC-AM and RLC-UM respectively.
	<--
	NR RRC: RRCReconfiguration
5GMM: SERVICE ACCEPT
	-
	-

	8
	The UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-



2.2 How to get the corresponding beam
After solving the UE state during test, we can further discuss the detail of correspondence beam. The first thing worth noting is that PRACH is open-loop power control and we cannot send “up” comment force UE to maintain maximum output power. An alternative way is to leverage the PRACH power control, to make UE output power stay at maximum in each direction to be measured, which is also mentioned in [3]. The formula of PARCH power control is shown in below:

[image: ][dBm],




Only if we let  is larger than , the PRACH power have to ramp up until it reaches . Then we repeat this procedure in each test point, the same conducted power can be guaranteed.  
Another potential problem here is beam change. In our understanding, the Rx beam and corresponding Tx beam in the initial access may not be the best, and UE may change its Tx beam to a better one as RAR is not ever received, so we can't get a stable performance of the corresponding Tx beam. 	
	
[image: ]
Figure 1 Tx beam may change during test

This behavior may be usual in real scenario, but we are not sure if this can be avoided in the test because the BEAMLOCK can only be used in connected state. One potential way is to ensure that UE always use the best Rx beam during test, but it seems not align with the original intention of this feature. 

Observation 2: UE may change its Tx beam of msg1 if RAR is always not received.

Proposal 1: Whether the corresponding Tx beam will be changed and how to avoid this behavior during the test should be further discussed.

2.3 How to define the requirements for initial access
If we can get the stable corresponding beam, the requirement for beam correspondence during initial access should be specified. In our perspective, the requirement contains two parts: min peak EIRP and spherical coverage, which is similar to the requirement in connected state.
The min peak EIRP is to ensure the minimum performance and the main difference between initial access and requirement in connected state is the beam pattern. In TS 38.133, the 7 dB gain difference between rough and fine beam was defined for PC3.

Table 2: Gain difference Y between fine and rough beams, Rx beam peak direction
	Value “Y” in dB, for each UE power class

	1
	2
	3
	4
	5

	FFS
	9.0
	7.0
	FFS
	FFS



Based on this, we propose the min peak EIRP for PC3 UE during initial access is 7 dB lower than the requirement in connected state.

Proposal 2: The min peak EIRP for initial access should be defined and can be 7 dB lower than the requirement in connected state for PC3 UE.
 
Another requirement is spherical coverage, and we have three potential option to move forward:

Option 1: Define a specific EIRP value at N% of the distribution of radiated power.

This option is similar to the definition in connected state, but currently, the UE beam pattern during the initial access is almost depend on UE implementation and the scheme may be diverse in different vendor. It means that we would better not define an exact power value because it will restrict the beam choice and, in the end, we may only define a low power level to accommodate all potential beam pattern. 

Observation 3: Defining the spherical coverage as an exact power level may restrict the beam choice during initial access which is not expected.

Option 2: Define the gain drop difference between Rx and corresponding Tx beam at N% of the distribution of radiated power.

This option can avoid the restriction of beam choice because the difference between Rx and Tx should not depend on specific beam pattern, but the problem for this option is that the Rx beam pattern are hard to be measured.

Option 3: Define the N% of all test point can finish access procedure successfully with corresponding Tx beam.

Actually, we introduce this feature is mainly to ensure UE can use corresponding beam to complete the whole access procedure and reduce the latency, so this option is more straightforward. However, how to determine if access is successful to avoid uncertainty needs more discussion and the pathloss compensation can be various for different chamber, it also not easy to get a stable test condition across different system.   

Proposal 3: Further discuss following options for spherical coverage in initial access:
· Option 1: Define a specific EIRP value at N% of the distribution of radiated power.
· Option 2: Define the gain drop difference between Rx and corresponding Tx beam at N% of the distribution of radiated power.
· Option 3: Define the N% of all test point can finish access procedure successfully with corresponding Tx beam.

3. Conclusion
In this contribution, we provide our understanding on beam correspondence for initial access and the proposals and observations are as follows:

Observation 1: It is feasible to force the UE to continuously send msg1 by prohibiting the SS from sending RAR (msg2) to the UE during the test.

Observation 2: UE may change its Tx beam of msg1 if RAR is always not received.

Observation 3: Defining the spherical coverage as an exact power level will restrict the beam choice during initial access which is not expected.

Proposal 1: Whether the corresponding Tx beam will be changed and how to avoid this behavior during the test should be further discussed.

Proposal 2: The min peak EIRP for initial access should be defined and can be 7 dB lower than the requirement in connected state.

Proposal 3: Further discuss following options for spherical coverage in initial access:
· Option 1: Define a specific EIRP value at N% of the distribution of radiated power.
· Option 2: Define the gain drop difference between Rx and corresponding Tx beam at N% of the distribution of radiated power.
· Option 3: Define the N% of all test point can finish access procedure successfully with corresponding Tx beam.

4. References
[1]  TS 38.508-1
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