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1 Introduction
[bookmark: _Hlk75780291]In this contribution, initial access aspects related to SS/PBCH block and PRACH are discussed. 
2 DBTW applicability to licensed operation
[bookmark: _Toc83708846][bookmark: _Toc83799592][bookmark: _Toc83799608][bookmark: _Toc83799652][bookmark: _Toc83799698][bookmark: _Toc83800664]During the email discussion post RAN1#107-e on the CR to 38.213, it was debated whether or not the following paragraph from Section 13 [1] should be applicable for operation without shared spectrum channel access.
	For operation with shared spectrum channel access in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
· Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	16

	scs15or60
	1
	32

	scs30or120
	0
	64

	scs30or120
	1
	reserved






In RAN1#107e the following agreement was made:
	Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.



For operation without shared spectrum channel access, the UE is expected to be configured with =64, which effectively disables the DBTW mechanism. Thus, in our view it does not make sense to have the above paragraph related to DBTW procedures apply to operation without shared spectrum channel access. TS 38.213 already contains a paragraph covering the case of operation without shared spectrum channel access as follows: 
	For operation without shared spectrum channel access, an SS/PBCH block index is same as a candidate SS/PBCH block index.



Based on this we make the following proposal:

[bookmark: _Toc92710940]RAN1 to conclude that the DBTW procedure in 38.213 is not applicable to operation without shared spectrum channel access and no further spec changes are needed for that case.
3	ANR procedure in FR2-2
In 38.213 Section 13 [1], there is an open issue regarding if the special ANR procedure introduced for shared spectrum channel access in Rel-16 is also applicable to FR2-2. There is no RAN1 agreement to support this special ANR procedure for FR2-2. In addition, in our view, the Rel-16 solution is not feasible for the FR2-2 range due to that there is no fixed channel bandwidth defined. Thus, we make the following proposal and associated text proposal
[bookmark: _Toc92710941]Adopt TP#1 to correct Section 13 in 38.213 so that the Rel-16 ANR procedure for shared spectrum channel access is not applicable to FR2-2. 
>>> Text Proposal (TP#1) for 38.213, Section 13 >>>
*** Unchanged text omitted ***
For operation without shared spectrum channel access and in FR2-2, a UE assumes that the offset in Tables 13-1 through 13-10C is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set from the smallest RB index of the CORESET for Type0-PDCCH CSS set to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. The SCS of the CORESET for Type0-PDCCH CSS set is provided by subCarrierSpacingCommon for FR1 and FR2-1 and same as the SCS of the corresponding SS/PBCH block for FR2-2. In Tables 13-7, 13-8, and 13-10  is defined in [4, TS 38.211]. 
For operation with shared spectrum channel access in FR1, a UE determines an offset from a smallest RB index of the CORESET for Type0-PDCCH CSS set to a smallest RB index of the common RB overlapping with a first RB of the corresponding SS/PBCH block
-	according to the offset in Table 13-1A or Table 13-4A, if the frequency position of the SS/PBCH block corresponds to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], and
-	according to a sum of a first offset and a second offset if the frequency position of the SS/PBCH block is provided by ssbFrequency in a measurement configuration associated with a reporting configuration providing reportCGI and does not correspond to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], where
-	the first offset is provided in Table 13-1A or Table 13-4A, and 
-	the second offset is determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SS/PBCH block hypothetically located at the GSCN of a synchronization raster entry, where the single synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213]
where the offsets are defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set that is same as the SCS of the corresponding SS/PBCH block.
[bookmark: _Hlk29801864]*** Unchanged text omitted ***
>>> End Text Proposal >>>
3	Correction for PRACH
In 38.211 [2], Section 5.3.2 describes the procedure for OFDM baseband signal generation for PRACH for the case of the long sequence lengths L = 571 and 1151. However, the procedure is tied to the definition of RB sets defined in Clause 7 of 38.214 [3] which is only relevant for operation with shared spectrum channel access in FR1. RB sets are not relevant for FR2-2.
[bookmark: _Toc92710942]Adopt TP#2 and TP#3 to correct Section 5.3.2 of 38.211 and Section 7 of 38.214, respectively, so that the OFDM baseband signal generation for PRACH for sequence length L = 571 and 1151 is not dependent on the definition of RB sets which are not relevant for FR2-2.
>>> Text Proposal (TP#2) for 38.211, Section 5.3.2 >>>
*** Unchanged text omitted ***
[bookmark: _Toc19796408][bookmark: _Toc26459634][bookmark: _Toc29230282][bookmark: _Toc36026541][bookmark: _Toc45107380][bookmark: _Toc51774049][bookmark: _Toc90901865]5.3.2	OFDM baseband signal generation for PRACH

The time-continuous signal  on antenna port  for PRACH is defined by


where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	 is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part. The quantity  is given by the higher-layer parameter msgA-RO-FrequencyStart if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213], otherwise by msg1-FrequencyStart as described in clause 8.1 of [5 TS 38.213];
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 
-	 is the start CRB index of uplink RB set  corresponding to the quantity . The UE assumes that the RB set is defined as when the UE is not provided IntraCellGuardBandsPerSCS for an UL carrier as described in Clause 7 of [6, TS 38.214]
-	 is the index of the RB set which contains the lowest PRACH transmission occasion in frequency domain indicated by . The UE may assume that  is configured such that each PRACH transmission occasion is fully contained within an RB set.


-	 and  are given by clause 6.3.3
-	 where 

-	for ,  

-	for kHz,  is the number of times the interval  overlaps with either time instance 0 or time instance  in a subframe

The starting position  of the PRACH preamble in a subframe (for ) or in a 60 kHz slot (for kHz) is given by

	
where 
-	the subframe or 60 kHz slot is assumed to start at ;
-	a timing advance value  shall be assumed; 
-	 and  are given by clause 5.3.1;
-	[image: ] shall be assumed for  kHz, otherwise the value of  corresponds to  kHz and the symbol position [image: ] is given by
	
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;

-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4 for  and fixed to 1 for ;
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if  kHz, then [image: ]
-	if  kHz and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then , otherwise 
-	if  and -	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then  for  kHz and  for kHz
-	the "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 2, then  for kHz and  for kHz.
*** Unchanged text omitted ***
>>> End Text Proposal >>>

>>> Text Proposal (TP#3) for 38.214, Section 7 >>>
*** Unchanged text omitted ***
[bookmark: _Toc29673232][bookmark: _Toc29673373][bookmark: _Toc29674366][bookmark: _Toc36645596][bookmark: _Toc45810645][bookmark: _Toc91695520]7	UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access in FR1, when the UE is configured with any of IntraCellGuardBandsPerSCS for UL carrier and for DL carrier with SCS configuration , the UE is provided with  intra-cell guard bands on a carrier with , each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB and nrofCRBs, respectively, where . The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. The UE does not expect that nrofCRBs is configured with non-zero value smaller than the applicable intra-cell guard bands as specified in [8, TS 38.101-1] corresponding to  and carrier size . The UE determines the start and end CRB indices for  as
 
and
 
*** Unchanged text omitted ***
>>> End Text Proposal >>>
5	Higher Layer Parameters Related to Initial Access
5.1	PRACH Root Sequence Index and Sequence Length for 2-Step RACH
The following parameter signaled via SIB1 is captured in the RRC parameter spreadsheet sent to RAN2 after RAN1#107-e [4]. This parameter is used to configure the PRACH root sequence index and the PRACH sequence length (139, 571, or 1151). 

	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	SSB and RACH
	prach-RootSequenceIndex-r16
	existing
	May not need to change the IE, but need to add in the note on the limitation to be used with SCS. Field description requires updating to capture that L = 1151 is not supported for SCS 480 and 960 kHz and L = 571 is not supported for 960 kHz. 
	CHOICE { l571 INTEGER {0..569}, l1151 INTEGER {0..1149}}
	RACH-ConfigCommon
	Cell-specific



In our understanding, the RAN1 agreements related to the above parameter apply to both 4-step and 2-step RACH; however, the spreadsheet contains a parameter only related to 4-step RACH.

[bookmark: _Toc92710943]Add the parameter msgA-PRACH-RootSequeceIndex for configuring the root sequence index and sequence length for 2-step RACH to the higher layer parameter spreadsheet and send update to RAN2.

	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	SSB and RACH
	msgA-PRACH-RootSequeceIndex-r16
	existing
	May not need to change the IE, but need to add in the note on the limitation to be used with SCS. Field description requires updating to capture that L = 1151 is not supported for SCS 480 and 960 kHz and L = 571 is not supported for 960 kHz. 
	CHOICE { l571 INTEGER {0..569}, l1151 INTEGER {0..1149}}
	RACH-ConfigCommonTwoStepRA-r16
	Cell-specific



5.2	Values for SSB-PositionQCL-Relation
In Rel-16, the information element SSB-PositionQCL-Relation is defined in 38.331 as follows:
SSB-PositionQCL-Relation
The IE SSB-PositionQCL-Relation is used to indicate the QCL relationship between SSB positions on the frequency indicated by ssbFrequency (see TS 38.213 [13], clause 4.1) for operation with shared spectrum channel access. Value n1 corresponds to 1, value n2 corresponds to 2 and so on.
SSB-PositionQCL-Relation information element
-- ASN1START
-- TAG-SSB-POSITIONQCL-RELATION-START

SSB-PositionQCL-Relation-r16 ::=  ENUMERATED {n1,n2,n4,n8}

-- TAG-SSB-POSITIONQCL-RELATION-STOP
-- ASN1STOP

This information element is used to configure Q for RRM measurements within the following IEs:
· SIB2
· SIB3
· SIB4
· MeasObjectNR
· ServingCellConfigCommon

As can be seen above, the supported values for SSB-PositionQCL-Relation are only {1,2,4,8} which are applicable for operation with shared spectrum channel access in FR1. However, for operation in FR2-2, a different set of values are applicable: specifically {16, 32, 64} according to the following RAN1 agreement:

Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Clearly, the value range needs to be extended, or a new information element needs to be defined, to allow configuration of values 16, 32, or 64 for operation with shared spectrum channel access in FR2-2.

[bookmark: _Toc92710944]Inform RAN2 that the either the value range of the information element SSB-PositionQCL-Relation-r16 needs to be extended, or a new Rel-17 IE need to be defined to allow configuration of Q = 16, 32, or 64 in SIB2, SIB3, SIB4, MeasObjectNR, and ServingCellConfigCommon for RRM measurements when operating with shared spectrum channel access in FR2-2.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 to conclude that the DBTW procedure in 38.213 is not applicable to operation without shared spectrum channel access and no further spec changes are needed for that case.
Proposal 2	Adopt TP#1 to correct Section 13 in 38.213 so that the Rel-16 ANR procedure for shared spectrum channel access is not applicable to FR2-2.
Proposal 3	Adopt TP#2 and TP#3 to correct Section 5.3.2 of 38.211 and Section 7 of 38.214, respectively, so that the OFDM baseband signal generation for PRACH for sequence length L = 571 and 1151 is not dependent on the definition of RB sets which are not relevant for FR2-2.
Proposal 4	Add the parameter msgA-PRACH-RootSequeceIndex for configuring the root sequence index and sequence length for 2-step RACH to the higher layer parameter spreadsheet and send update to RAN2.
Proposal 5	Inform RAN2 that the either the value range of the information element SSB-PositionQCL-Relation-r16 needs to be extended, or a new Rel-17 IE need to be defined to allow configuration of Q = 16, 32, or 64 in SIB2, SIB3, SIB4, MeasObjectNR, and ServingCellConfigCommon for RRM measurements when operating with shared spectrum channel access in FR2-2.
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