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<< Start of changes >>
5.5
UE SS-RSRPB per receiver branch reporting

5.5.1
General

In 38.215, section 5.1.18 defines SS-RSRPB as below, with its applicability only to FR2 and in RRC_CONNECTED Mode.

	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) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRPB 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 3GPP 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 is not defined. 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


The SS uses the SS-RSRPB reporting procedure to command the UE to report SS-RSRP per UE receiver branch. The report from the UE shall be a vector of values, where the number of the reported values equals the number of receiver branches on the UE. 
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Figure 5.5.1-1: UE SS-RSRPB reporting procedure
5.5.2
Initiation

The SS requests the UE to start reporting SS-RSRP per receiver branch by transmitting a SS-RSRPB REPORT REQUEST message. And the UE responds back reporting SS-RSRP per receiver branch via SS-RSRPB REPORT RESPONSE. 
Since the RAN2 has not defined RSRPB in ASN.1, RRCReconfiguration message sent from SS to DUT can configure most of the parameters via a Measurement Object, and then the RSRPB related parameters can be over-written with the SS-RSRPB REPORT REQUEST Test Function.
5.5.3
Reception of SS-RSRPB REPORT REQUEST message by UE

When the UE receives SS-RSRPB REPORT REQUEST message via SS-RSRPB REPORT REQUEST Test Function then the UE shall:

1>
if the UE is operating in FR2 AND in RRC_CONNECTED state:

2>
Report using the SS-RSRPB REPORT RESPONSE, a vector of values periodically, 
3> Periodicity and number of instances of sending the SS-RSRPB values is defined by the bits X2, X1 and X8, X7 respectively of the SS-RSRPB REPORT REQUEST Test Function
4> The Filtering to be applied to the measured SS-RSRPB is defined by the bits X3, X2.
4>Bits X5, X4 of the SS-RSRPB REPORT REQUEST Test Function signal the SSB index(s) for performing SS-RSRPB measurements 
1> else:

2>
the UE behaviour is unspecified.

The SS-RSRPB Report Request & SS-RSRPB Report Response Message Octets are defined below in Section 6.5
<< Unchanged sections skipped …>>
6.5
UE SS-RSRP per receiver branch reporting messages

6.5.1
SS-RSRPB REPORT REQUEST

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	SS-RSRPB Report Request  Test Function
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	0
	0
	octet 1


where SS-RSRPB Report Request Test Function is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1


Where X1 to X8 will have the following definition:
	MSB
	 
	 
	 
	 
	
	 
	 
	LSB
	Interpretation

	X8
	X7
	X6
	X5
	X4
	
	X3
	X2
	X1
	 

	No. of Instances
	SSB ID's
	Filtering Coefficient
	Periodicity
	 

	
	
	
	
	
	
	
	0
	0
	ms120

	
	
	
	
	
	
	
	0
	1
	ms240

	
	
	
	
	
	
	
	1
	0
	ms480

	
	
	
	
	
	
	
	1
	1
	ms1024

	
	
	
	
	0
	
	0
	
	
	fc0

	
	
	
	
	0
	
	1
	
	
	fc1

	
	
	
	
	1
	
	0
	
	
	fc2

	
	
	
	
	1
	
	1
	
	
	fc4

	
	
	0
	0
	
	
	
	
	
	15

	
	
	0
	1
	
	
	
	
	
	31

	
	
	1
	0
	
	
	
	
	
	47

	
	
	1
	1
	
	
	
	
	
	63

	0
	0
	
	
	
	
	
	
	
	10

	0
	1
	
	
	
	
	
	
	
	20

	1
	0
	
	
	
	
	
	
	
	40

	1
	1
	
	
	
	
	
	
	
	80


The values assigned to the two bits for each of the four fields mentioned in the above table and their interpretations can change as per TE implementation, and Test Configuration/requirements.
6.5.2
SS-RSRPB REPORT RESPONSE

This message is only sent in the direction UE to SS, carrying a vaector of values representing measured SS-RSRPB Going by the definition of RSRP-Range, SS-RSRPB shall equally report Integer Values (0..127). To report SS-RSRPB per measured SSB, UE ends up sending 3 Octets, the First Octet reporting the Measured SSB ID (values 0 to 63 consuming 6 bits X1 to X6 of Octet 1), Second Octet reporting SS-RSRPB for H branch (values 0 to 127 consuming 7 bits X9 to X15 of Octet 2, with 8th bit X16 with a fixed value of 0 representing H port), and third Octet reporting SS-RSRPB for V branch. (values 0 to 127 consuming 7 bits X17 to X23 of Octet 2, with 8th bit X24 with a fixed value of 1 representing V branch)
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	SS-RSRPB report response param
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	0
	1
	octet 1

	16
	15
	14
	13
	12
	11
	10
	9
	bit no.

	1
	0
	1
	0
	0
	1
	0
	1
	octet 2

	24
	23
	22
	21
	20
	19
	18
	17
	bit no.

	1
	0
	1
	0
	0
	1
	0
	1
	octet 3


where SS-RSRPB report response param is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1

	16
	15
	14
	13
	12
	11
	10
	9
	bit no.

	X16
	X15
	X15
	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 will have the following definition:
	Octet-1
	 
	 
	 
	 
	 
	 
	 
	 

	MSB
	 
	 
	 
	 
	 
	 
	LSB
	Interpretation

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	 

	NA
	NA
	1
	1
	1
	1
	1
	1
	SSB ID

	Octet-2
	 
	 
	 
	 
	 
	 
	 
	 

	MSB
	 
	 
	 
	 
	 
	 
	LSB
	Interpretation

	X16
	X15
	X14
	X13
	X12
	X11
	X10
	X9
	 

	0
	1
	1
	1
	1
	1
	1
	1
	RSRPB-H

	Octet-3
	 
	 
	 
	 
	 
	 
	 
	 

	MSB
	 
	 
	 
	 
	 
	 
	LSB
	Interpretation

	X24
	X23
	X22
	X21
	X20
	X19
	X18
	X17
	 

	1
	1
	1
	1
	1
	1
	1
	1
	RSRPB-V


<< End of changes >>
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