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1
Introduction
In RAN4#99-e meeting, the RSRP(B) based test methods have been approved for Rx beam peak search, and detailed test procedure has been included in the TR 38.884 v1.0.0 [1]. However, the test procedure was not 100% percent completed due to the unclear approach to calculate the reported RSRPs and RSRPBs.
· How to calculate the reported RSRPs and RSRPBs is FFS. 
· Note: FFS how to select RSRP-based or RSRPB-based test procedure. FFS whether all the FR2 UEs support RSRPB.

In this paper, we share our views on how to calculate the RSRP(B) to finalize this enhanced test method.

2
Discussion

The RSRP and RSRPB measurement and reporting is defined in RAN1 specification [2][3], and RAN5 conformance test spec [4]. 
· In RAN1 TS 38.215, the RSRP reporting is defined as [2] [3]:

[image: image1]
Observation 1: For FR2, the RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

Observation 2: For FR2 Rx diversity, the reported RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.

However, it is not clear whether the UE reports the larger RSRP from the measured RSRPs, or reports the RSRP based on sum of the RSRPs. There is flexibility on reporting the RSRPs based on different UE implementation. In the figure below, we list two potential reporting cases, according to the RSRP-based Rx beam peak search procedure defined in [1]:
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Figure 1: Two different RSRP reporting cases
Observation 3: The detailed RSRP reporting approach for FR2 UE is not clear.

For FR2 demodulation test, the wireless cable method is adopted, and then a new mandatory UE measurement called SS-RSRPB was recommended by RAN4 via LS in R4-1801809 to RAN1 and RAN5 asking them to take the necessary steps in their specifications.
In RAN1 TS 38.215, the RSRPB is defined from Rel-15 [2] [3]:

[image: image4]
In RAN5 spec TS 38.509, FR2 RSRPB reporting is defined [4]. 


[image: image5]
Observation 3: FR2 RSRPB reporting is a UE mandatory feature for conformance test purposes from Rel-15. 

Proposal 1: RAN4 confirm that the all the FR2 UEs support RSRPB measurement and reporting. 
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Figure 2: RSRPB-based EIRP measurement
In TS 38.101-2 spec, the Rx beam peak direction is defined [5]:


[image: image7]
Therefore, the key issue is to define the calculation approach to get “maximum total component of RSRP”, we can discuss RSRP-based and RSRPB-based methods separately.
For the RSRPB-based approach, as shown in Figure 2, all the RSRPBs from each branch are reported, so the simple way is to sum four RSRPBs to get the total power.   
Proposal 2: Sum the four reported RSRPBs to get the maximum total power. 

For the RSRP-based approach, as shown in Figure 1, given the RSRP reporting is flexible based on UE implementation, RAN4 should further discuss how to get the accurate total RSRP from two polarizations.   
Proposal 3: RAN4 should further discuss how to calculate the reported RSRPs. 

Based on the above analysis, we think that the data processing for RSRPB-based method is simple and straight forward, so we propose to select RSRPB based measurement as the baseline to find Rx beam peak. RSRP-based method can also be adopted after aligned understanding on how to calculate the reasonable RSRPs is reached.
Proposal 4: How to select RSRP-based or RSRPB-based test procedure is based on Vendor declaration. RSRPB-based test procedure should be the baseline. 

If no declaration presents, the EIS-based Rx beam peak should be adopted. 
Given very good progress on FR2 testing time reduction has been made, it would be great to adopt these enhanced test methods defined in TR 38.884 by the industry earlier, the latest agreements should be sent to RAN5 via LS ASAP, and suggest RAN5 to consider these test methods in the latest version of the spec.

Proposal 5: Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time. A Draft LS is embedded in the Annex of this contribution.
3 Conclusion

In this paper, we share our views on RSRP(B) based method. 
Observation 1: For FR2, the RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

Observation 2: For FR2 Rx diversity, the reported RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.

Observation 3: FR2 RSRPB reporting is a UE mandatory feature for conformance test purposes from Rel-15. 

Proposal 1: RAN4 confirm that the all the FR2 UEs support RSRPB measurement and reporting. 

Proposal 2: Sum the four reported RSRPBs to get the maximum total power. 

Proposal 3: RAN4 should further discuss how to calculate the reported RSRPs. 

Proposal 4: How to select RSRP-based or RSRPB-based test procedure is based on Vendor declaration. RSRPB-based test procedure should be the baseline. 

Proposal 5: Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time. A Draft LS is embedded in the Annex of this contribution.
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1
Overall description

In the FR2 test method enhancement SI, RAN4 has studied some approaches to reduce the test time. In TR 38.884, Clause 8 captures the agreed test methodologies for Test time reduction, including:
· New measurement grids for Beam peak search, Spherical coverage, and TRP

· RSRP(B) based RX beam peak search

· Single link polarization measurement
· Fast Spherical Coverage Method
The above enhanced test methods have significant impacts on FR2 testing time reduction, RAN4 suggest RAN5 to take these test methods into account in FR2 conformance test cases development. 
2
Actions

To RAN5: 

ACTION: 
RAN4 respectfully asks RAN5 to take the above FR2 testing time reduction methodologies into account in FR2 conformance test spec.
3
Dates of next TSG-RAN WG4 meetings
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5.1.1	SS reference signal received power (SS-RSRP)


Definition�
SS reference signal received power (SS-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals. The measurement time resource(s) for SS-RSRP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration. If SS-RSRP is used for L1-RSRP as configured by reporting configurations as defined in TS 38.214 [6], the measurement time resources(s) restriction by SMTC window duration is not applicable.





For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in TS 38.213 [5]. If SS-RSRP is not used for L1-RSRP, the additional use of CSI reference signals for SS-RSRP determination is not applicable.





SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity.





If SS-RSRP is not used for L1-RSRP and higher-layers indicate certain SS/PBCH blocks for performing SS-RSRP measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).





For frequency range 1, the reference point for the SS-RSRP shall be the antenna connector of the UE. For frequency range 2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.�
�
Applicable for�
If SS-RSRP is used for L1-RSRP,


RRC_CONNECTED intra-frequency.





Otherwise,


RRC_IDLE intra-frequency,


RRC_IDLE inter-frequency,


RRC_INACTIVE intra-frequency,


RRC_INACTIVE inter-frequency,


RRC_CONNECTED intra-frequency,


RRC_CONNECTED inter-frequency�
�
NOTE 1:	The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.


NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.








5.1.18	SS reference signal received power per branch (SS-RSRPB) (Rel-16 version)


Definition�
SS reference signal received power per branch (SS-RSRPB) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). The measurement time resource(s) for SS-RSRPB are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.





For SS-RSRPB determination demodulation reference signals for physical broadcast channel (PBCH) in addition to secondary synchronization signals may be used. SS-RSRPB using demodulation reference signal for PBCH shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in TS 38.213 [5].





SS-RSRPB shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 





If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRPB measurements, then SS-RSRPB is measured only from the indicated set of SS/PBCH block(s).





For frequency range 1, SS-RSRPB shall be measured from each antenna connector of the UE. For frequency range 2, SS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.�
�
Applicable for�
RRC_CONNECTED intra-frequency�
�



NOTE 1:	The number of resource elements within the measurement period that are used by the UE to determine SS-RSRPB is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.


NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP. 


NOTE 3:	This UE measurement is defined only for conformance test purposes. It is described along with test control entity signalling in [14].





6.5.2	SS-RSRPB REPORT RESPONSE


This message is only sent in the direction UE to SS representing the measured SS-RSRPB. The reporting range of SS-RSRPB (0 to 126) maps to the RSRP values in dBm as per Table 10.1.6.1-1 in TS 38.133. To report SS-RSRPB (0 to 126) per measured SSB, UE shall send 3 Octets, the First Octet reporting the Measured SSB ID (values 0 to 63 representing 6 bits X1 to X6 of Octet 1), Second Octet reporting SS-RSRPB for Branch#0 and third Octet reporting SS-RSRPB for Branch#1.


Information Element�
Reference�
Presence�
Format�
Length�
�
Protocol discriminator�
TS 24.007 [5], subclause 11.2.3.1.1�
M�
V�
½�
�
Skip indicator�
TS 24.007 [5], sub clause 11.2.3.1.2�
M�
V�
½�
�
Message type�
�
M�
V�
1�
�
SS-RSRPB report response param�
�
M�
V�
3�
�



where message type is:


8�
7�
6�
5�
4�
3�
2�
1�
bit no.�
�
1�
0�
1�
0�
0�
1�
0�
1�
octet 1�
�



where SS-RSRPB report response param is:


8�
7�
6�
5�
4�
3�
2�
1�
bit no.�
�
Reserved�
X6�
X5�
X4�
X3�
X2�
X1�
octet 1�
�
16�
15�
14�
13�
12�
11�
10�
9�
bit no.�
�
X16�
X15�
X14�
X13�
X12�
X11�
X10�
X9�
octet 2�
�
24�
23�
22�
21�
20�
19�
18�
17�
bit no.�
�
X24�
X23�
X22�
X21�
X20�
X19�
X18�
X17�
octet 3�
�



where X1 to X24 spanning over three octets shall have the following definition:


Definition�
8�
7�
6�
5�
4�
3�
2�
1�
bit no.�
�
SSB ID�
Reserved�
X6�
X5�
X4�
X3�
X2�
X1�
octet 1�
�
RSRPB Branch #0�
0�
X15�
X14�
X13�
X12�
X11�
X10�
X9�
octet 2�
�
RSRPB Branch #1�
0�
X23�
X22�
X21�
X20�
X19�
X18�
X17�
octet 3�
�









RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found
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