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1. Introduction

This paper provides the discussion on the configurations for temporary RS based SCell activation tests.
2. Discussion
The aperiodic CSI-RS for fast SCell activation is configured by the higher layer parameter NZP-CSI-RS-Resource.
	NZP-CSI-RS-ResourceSet ::=          SEQUENCE {

    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,

    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,

    repetition                          ENUMERATED { on, off }                                                  OPTIONAL,   -- Need S

    aperiodicTriggeringOffset           INTEGER(0..6)                                                           OPTIONAL,   -- Need S

    trs-Info                            ENUMERATED {true}                                                       OPTIONAL,   -- Need R

    ...,

    [[

    aperiodicTriggeringOffset-r16       INTEGER(0..31)                                                          OPTIONAL   -- Need S

    ]],

    [[

    pdc-Info-r17                        ENUMERATED {true}                                                       OPTIONAL,  -- Need R

    cmrGroupingAndPairing-r17           CMRGroupingAndPairing-r17                                               OPTIONAL,  -- Need R

    aperiodicTriggeringOffsetL2-r17     INTEGER(0..31)                                                          OPTIONAL   -- Need R

    ]]

}




	aperiodicTriggeringOffsetL2
Indicates triggering offset of aperiodic NZP CSI-RS resources used for fast activation of the SCell (see sub-clause 5.2.1.5.3 of TS 38.214 [19]), when the NZP CSI-RS resources are activated by the MAC CE (see sub-clause 5.9 of TS 38.321 [3]). The value indicates the number of slots.


where aperiodicTriggeringOffsetL2 is defined in above. aperiodicTriggeringOffsetL2 indicates the starting point of aperiodic CSI-RS which is from the slot after HARQ-ACK of the SCell activation MAC CE. The related description in RAN1 specification is duplicated below.
	TS 38.214 Section 5.2.1.5.3
 Aperiodic CSI-RS for tracking for fast SCell activation
When the UE receives an Enhanced Scell Activation/Deactivation MAC-CE that triggers one or two CSI-RS bursts for fast SCell activation for a (set of) deactivated SCell(s),

-
if the MAC-CE indicates that the first CSI-RS burst for SCell activation is present in an SCell, then the UE may assume that the first CSI-RS burst for SCell activation is present in that SCell. The first slot of the first CSI-RS burst starts at the m1th SCell slot after the last SCell slot coinciding with the reference slot n+k, as defined in clause 4.3 of [6, TS38.213].
-
if the MAC-CE indicates that the second CSI-RS burst for SCell activation is present in an SCell, then the UE may assume that the second CSI-RS burst for SCell activation is present in that SCell. The first slot of the second CSI-RS burst starts at the m2th SCell slot after the end of the first CSI-RS burst. The CSI-RS of the second burst shall have the same antenna port index, OFDM symbol allocations in a slot, same PRB allocation location as the CSI-RS of the first burst.
-
Where the CSI-RS burst is defined as four CSI-RS resources in two consecutive slots in clause 5.1.6.1.1.1, and m1 and m2 are provided by the MAC-CE and higher layer configuration.




	TS 38.213 section 4.3
Timing for secondary cell activation / deactivation

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image1.wmf]k

n

+

, except for the following:

-
the actions related to CSI reporting on a serving cell that is active in slot [image: image2.wmf]k

n

+


-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: image3.wmf]k

n

+


-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image4.wmf]k

n

+

that the UE applies in the earliest slot after [image: image5.wmf]k

n

+

 in which the serving cell is active.
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 where slot QUOTE 
  n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in clause 9.2.3 and [image: image10.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image11.wmf]m

 of the PUCCH transmission as defined in [4, TS 38.211].

With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: image12.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: image13.wmf]k
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If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: image14.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: image15.wmf]subframe,
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 is the SCS configuration for PDSCH reception on the secondary cell.




According to RAN1 LS [R1-2009798] temporary RS reuses existing Rel-15/16 TRS structure.
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214

· “2-slot with four CSI-RSs resources (4 samples)” for FR1

· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2

As per the further agreement of fast SCell activation in WF [R4-2104067], 1 burst with only “2-slot with four CSI-RSs resources (4 samples)” is used for both FR1 and FR2.
	· SCell to be activated belongs to FR2 

· If there is at least one active serving cell on that FR2 band and temporary RS for the target SCell is provided, no matter whether the SCell to be activated is known or unknown 

· Temporary RS can be used for time/ frequency tracking [R4-2105799]

· 1 burst with only “2-slot with four CSI-RSs resources (4 samples)” is required

· If there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE

· Temporary RS can be used for fine timing tracking [R4-2105799]

· 1 burst with only “2-slot with four CSI-RSs resources (4 samples)” is required




To test fast SCell activation, the aperiodic CSI-RS configurations for SCell activation for 15k SCS, 30k SCS, 120k SCS need to be set. In our understanding, to reduce the SCell activation delay compared to SSB-based scheme, the aperiodic CSI-RS resource shall be quickly acquired at UE. Therefore aperiodicTriggeringOffsetL2 is supposed to be set as a small value in test. One example for 15kHz SCS is provided in below table where aperiodicTriggeringOffsetL2 is set to 2, then the aperiodic CSI-RS slot is slot#2 and slot#3.
(New)Table 1: Aperiodic CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Proposal 1: Adding new aperiodic CSI-RS configurations for fast SCell activation:

Table A.3.17.1.1-3: Aperiodic CSI-RS for tracking for SCS=15kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.1.1-4: Aperiodic CSI-RS for tracking for SCS=30kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.1.2-3: Aperiodic CSI-RS for tracking for SCS=15kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases


Table A.3.17.1.2-4: Aperiodic CSI-RS for tracking for SCS=30kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.2.1-3: Aperiodic CSI-RS for tracking for SCS=120kHz Set 1

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 1 for CSI-RS resource 1 and 3

l0 = 5 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic triggered CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1:
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2:
Unless otherwise specified in the test case
Note 3:
If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.


In some SCell activation scenarios, two consecutive aperiodic CSI-RS bursts are needed, i.e., one ATRS burst is for AGC and the other ATRS burst is for fine timing. It is agreed that there are gaps between two consecutive CSI-RS burst. RAN2 defined a signalling IE named gapBetweenBursts to indicate the gap between the two bursts in number of slots. When this field is absent, there is a single burst. Therefore gapBetweenBursts can be configured in each specific fast SCell activation test rather than in general aperiodic CSI-RS configuration tables.
	SCellActivationRS-Config
The IE SCellActivationRS-Config is used to configure a Reference Signal for fast activation of the SCell where the IE is included (see TS 38.214 [19], clause 5.2.1.5.3). Usage of an SCellActivationRS-Config is indicated by including its scellActivationRS-Id in the Enhanced SCell activation MAC CE (see TS 38.321 [3] clause 6.1.3.55).

SCellActivationRS-Config information element

-- ASN1START

-- TAG-SCELLACTIVATIONRS-CONFIG-START

SCellActivationRS-Config-r17 ::= SEQUENCE {

    scellActivationRS-Id-r17         SCellActivationRS-ConfigId-r17,

    resourceSet-r17                  NZP-CSI-RS-ResourceSetId,

    gapBetweenBursts-r17             INTEGER (2..31)                                                            OPTIONAL, -- Need R

    qcl-Info-r17                     TCI-StateId,

    ...

}




	gapBetweenBursts

When this field is present, there are two bursts and it indicates the gap between the two bursts in number of slots. When this field is absent, there is a single burst.


Proposal 2: gapBetweenBursts is configured for the scenarios where two consecutive ATRS bursts are needed in fast SCell activation test.
3. Conclusion
This contribution presents the discussion on aperiodic CSI-RS configuration for fast SCell activation tests. The following proposal is provided:

Proposal 1: Adding new aperiodic CSI-RS configurations for fast SCell activation:

Table A.3.17.1.1-3: Aperiodic CSI-RS for tracking for SCS=15kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.1.1-4: Aperiodic CSI-RS for tracking for SCS=30kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.1.2-3: Aperiodic CSI-RS for tracking for SCS=15kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases


Table A.3.17.1.2-4: Aperiodic CSI-RS for tracking for SCS=30kHz

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2: 
Unless otherwise specified in the test case


Table A.3.17.2.1-3: Aperiodic CSI-RS for tracking for SCS=120kHz Set 1

	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 1 for CSI-RS resource 1 and 3

l0 = 5 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2

3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1:
BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2:
Unless otherwise specified in the test case
Note 3:
If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.


Proposal 2: gapBetweenBursts is configured for the scenarios where two consecutive ATRS bursts are needed in fast SCell activation test.
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