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	Reason for change:
	For beam correspondence capability [bit-0] DUTs, in TS 38.521-2, annex K.1.1 “TX Beam Peak direction search and EIRP Spherical Coverage” it is required to use up to 8 SRS resources. However, it is not explicit the ‘usage’ to be set for those resources. According to 38.331 Section 6.3.2 for SRS-Config IE, ‘usage’ can have 4 different values: beamManagement, codebook or nonCodebook based transmission or antenna switching. Based on the beam correspondence procedure goal, ‘usage’ should be set to ‘beamManagement’.

In the beam correspondence procedure defined in the above-mentioned section in TS 38.521-2, it is also indicated that “SS chooses the best SRS beam which is indicated in the field of SRS Resource Indicator (SRI) in the scheduling grant for PUSCH”. However, in TS 38.212 section 7.3.1.1.2, SRI definition only considers ‘codeBook’ or ‘non-codeBook’ values for usage:  “SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook'”, i.e. ‘beamManagement’ resource set cannot be directly used for best beam reporting pruposes. 

In addition, TS 38.214, section 6.2.1 specifies that “When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.”

For that reason, in order to perform Tx beam peak direction search procedure defined in TS 38.521-2 annex K.1.1 for beam correspondence capability [bit-0] DUTs, it is required to create 2 SRS resource sets, one with 8 SRS resources with ‘usage’ set to ‘beamManagement’ and another resource set with ‘usage’ set to ‘codebook’ (default value used in TS 38.508-1).

The new SRS resource set shall be semi-persistent as, according to TS 38.321, section 6.1.3.17, and 38.214, section 6.2.1, it is the only one that can be controlled by the network to change dynamically the spatial relationship for a given SRS resource via a MAC CE during the semi-persistent SRS activation. When setting the spatial relation for the target semi-persistent SRS resource, the reference RS to be set can be an “SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise.”.
To sum up, the SRS Resource Indicator (SRI) field in the scheduling grant
for PUSCH will indicate the semi-persistent SRS ‘codebook’ resource whose spatial relationship information has been set, via the MAC CE activation, to refer to the best ‘beamManagement’ SRS resource measured and selected by the SS.

	
	

	Summary of change:
	Clarifed the ‘usage’ as ‘beamManagement’ for the up to 8 SRS resources.

Added the creation of an additional SRS resource set of type ‘semi-persistent’ and ‘usage’ set to ‘codebook’.

Clarified how the spatial relationship is set during semi-persistent SRS activation.


	
	

	Consequences if not approved:
	Beam peak direction search procedure defined in annex K.1.1 for beam correspondence capability [bit-0] DUT will remain unclear.

	
	

	Clauses affected:
	K.1.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Annex K.1.1 is copied from TR 38.810, section 5.1.2.3.7. Equivalent CR will be presented for that spec and section.

	
	

	This CR's revision history:
	Revision 1:
-Removed the correction of the steps numbering to avoid conflicts with revisions of R5-204185, that are adding new steps to annex K.1.1.


{Start of changes}
K.1.1
TX beam peak direction search

This Tx beam peak search procedure applies to DUTs with and without beam correspondence. The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal downlink polarization). The TX beam peak direction search grid points for this single grid approach are defined in Annex M.2.1. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex M.2.2.

The measurement procedure includes the following steps:

1)
Select any of the three Alignment Options (1, 2, or 3) from Tables J.2-1 through J.2-3 [3] to mount the DUT inside the QZ. 

2) 
Position the DUT in DUT Orientation 1 from Tables J.2-1 through J.2-3 [3]. 

3) 
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna.  Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE TX beam selection to complete. 

4) 
For beam correspondence, DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: if  DUT’s beam correspondence capability is [bit-1], then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping; if DUT’s beam correspondence capability is [bit-0], then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence with relying on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping (NOTE 2).
5)
SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.

6)
Measure the mean power Pmeas (PolMeas= PolLink=) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).
7)
Calculate EIRP (PolMeas= PolLink=)   by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas(PolMeas= PolLink=).
8)
Measure the mean power Pmeas (PolMeas= PolLink=) of the modulated signal arriving at the power measurement equipment.
9)
Calculate EIRP (PolMeas= PolLink=) by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,φ, and frequency to the measured power Pmeas (PolMeas= PolLink=).

10)
Calculate total EIRP(PolLink=)  = EIRP(PolMeas= PolLink=)  + EIRP(PolMeas= PolLink=).

11)
SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
12)
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna. Allow at least BEAM_SELECT_WAIT_TIME for the UE TX beam selection to complete.

13) Advance to the next grid point and repeat steps 3 through 12 until measurements within zenith range 0o≤≤90o  have been completed

14)
After the measurements within zenith range 0o≤≤90o have been completed and 

a) if the re-positioning concept is applied to the TX test cases, position the device in DUT Orientation 2 (either Options 1 or 2) from Tables J.2-1 through J.2-3 [3] for the Alignment Option selected in Step 1. For the TX beam peak search in the second hemisphere, perform steps 3 through 13 for the range of zenith angles 90o<≤0o. 

b) if the re-positioning concept is not applied to the TX test cases, continue steps 3 through 13 for the range of zenith angles 90o<≤180o
For beam correspondence capability [bit-0] DUT, the above step 3) can be further clarified as following sub-steps:

3.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 

3.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as ‘codebook’.
3.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 

3.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam.

3.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.

The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found.

NOTE 1:
The default value for BEAM_SELECT_WAIT_TIME = 3 sec for all applicable Tx and Rx test cases. The BEAM_SELECT_WAIT_TIME represents a default minimum wait time period required to complete beam selection process at a single position before start of measurement. For a particular EUT, if it is known/determined that a lower wait time than default value is enough to complete beam selection process, then such a lower value may be used by the Test system to achieve test time optimization.

NOTE 2: 
This is used for beam correspondence.

{End of changes}
