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1	Introduction
This document is for the purposes of NR-U maintenance under the enhancements to initial access procedures agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	Correction to measurement bandwidth in RSSI measurement definition
In RAN1#98bis and RAN#99 the following agreement regarding RSSI measurement bandwidth were made:
	Agreement:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing
· Offset of RMTC measurement duration
· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths
· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements

Agreement:
Units other than a single LBT bandwidth are not supported for RSSI measurement bandwidth configuration
Agreement:
For RSSI measurements:
· Measurement ARFCN is also provided for intra-frequency measurements (provision of ARFCN for inter-frequency measurements already agreed earlier)
· The measured bandwidth is centered on the provided ARFCN (for both intra- and inter-frequency). 



The agreements above states that the RSSI measurement should be done over a single LBT bandwidth, but the RAN1 specifications does not define the LBT bandwidth. Instead TS 37.213 has defined a channel as follows:
	A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.



The current description of the RSSI measurement in TS 38.215 does not properly capture the above agreements and channel definition in TS 37.213. Furthermore, the current text in 38.215 states that the measurement bandwidth is explicitly configured by RRC. However, RAN1 agreed that the measurement bandwidth is fixed by specification and equal to a single LBT bandwidth, thus no explicit configuration is needed by RRC. Thus, we make the following proposal:
[bookmark: _Ref31876564][bookmark: _Toc37342534]Correct the definition of RSSI measurement in 38.215 Section 5.1.21.
A text proposal implementing Proposal 1 is as follows:
>>> Text Proposal for 38.215, Section 5.1.21 >>>
	Definition
	Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) measured by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The UE measures observed only in configured OFDM symbols and in the configured measurement bandwidth over N number of resource blocks corresponding to the LBT channel bandwidth [TS 37.213 §4.0] where the channel has center frequency of configured by ARFCN-ValueNR, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Higher layers configure the measurement bandwidth, ARFCN-ValueNR, reference subcarrier spacing and the measurement duration and, i.e. which OFDM symbol(s) should be measured by the UE.

For frequency range 1, the reference point for the RSSI shall be the antenna connector of the UE. If receiver diversity is in use by the UE, the reported RSSI value shall not be lower than the corresponding RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



>>> End Text Proposal >>>

2.2	Definition of Lmax
The variable  is defined as the maximum number of SS/PBCH blocks per half frame. This is clearly defined in 38.133 Section 8.1.1 in the following table which also defines the maximum number of RLM-RS resources as a function of :
Table 8.1.1-2: Maximum number of RLM-RS resources NRLM
	Carrier frequency range of PCell/PSCell 
	
	Maximum number of RLM-RS resources, NRLM 

	FR1, ≤ 3 GHzNote 
	4
	2

	FR1, > 3 GHzNote 
	8
	4

	FR2
	64
	8

	NOTE:	For unpaired spectrum operation with Case C - 30 kHz SCS, 3GHz is replaced by 2.4GHz, as specified in clause 4.1 in TS 38.213 [3].



As agreed in the NR-U work item, the definition of  is still applicable for operation with shared spectrum channel access. Indeed, according to the above table,  for the 5 and 6 GHz bands. In Rel-16, the variable   was also introduced and is defined as the number of candidate SS/PBCH blocks in a half frame. According to 38.213 Section 4.1 [1],  for operation with shared spectrum channel access for 15 kHz or 30 kHz SCS respectively. For operation in licensed bands, .
In 38.213 Sections 4.1 and 5, the reference for the definition of  is erroneously stated to be 38.104, and this needs to be corrected to refer to 38.133 instead. In addition, since  is applicable for both shared spectrum channel access and operation in licensed bands, the reference in 38.213 Section 4.1 to the  definition in 38.133 should apply to both (currently the reference applies only to licensed band operation). Based on this we propose the following
[bookmark: _Ref37065605][bookmark: _Toc37342535]In 38.213 Sections 4.1 and 5, correct the reference for the definition of  to point to 38.133 instead of 38.104.
[bookmark: _Ref37065627][bookmark: _Toc37342536]In 38.213 Section 4.1, correct the reference for the definition of  such that it applies to both operation with shared spectrum channel access and for operation in licensed bands.
A text proposal implementing Proposal 2 and Proposal 3 is as follows: 
[bookmark: _Hlk37232726]>>> Text Proposal for 38.213, Section 4.1 >>>
*** Unchanged text omitted ***
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where 
-	for operation without shared spectrum channel access, , and  is as described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for 15 kHz SCS of SS/PBCH blocks, and  for 30 kHz SCS of SS/PBCH blocks 
where  is the maximum number of SS/PBCH blocks per half frame defined in [10, TS 38.133].
For , a UE determines the 2 LSB bits of a candidate SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH as described in [4, TS 38.211].
For , a UE determines the 3 LSB bits of a candidate SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH as described in [4, TS 38.211]
-	for , the UE determines the 1 MSB bit of the candidate SS/PBCH block index from PBCH payload bit  as described in [5, TS 38.212]
-	for , the UE determines the 2 MSB bits of the candidate SS/PBCH block index from PBCH payload bits  as described in [5, TS 38.212]
-	for , the UE determines the 3 MSB bits of the candidate SS/PBCH block index from PBCH payload bits  as described in [5, TS 38.212]
*** Unchanged text omitted ***
>>> End Text Proposal >>>

>>> Text Proposal for 38.213, Section 5 >>>
*** Unchanged text omitted ***
A UE can be configured for each DL BWP of a SpCell [11, TS 38.321] with a set of resource indexes, through a corresponding set of RadioLinkMonitoringRS, for radio link monitoring by failureDetectionResources. The UE is provided either a CSI-RS resource configuration index, by csi-RS-Index, or a SS/PBCH block index, by ssb-Index. The UE can be configured with up to [image: ] RadioLinkMonitoringRS for link recovery procedures, as described in Clause 6, and for radio link monitoring. From the [image: ] RadioLinkMonitoringRS, up to [image: ] RadioLinkMonitoringRS can be used for  radio link monitoring depending on the maximum number of SS/PBCH blocks per half frame  as described defined in [910, TS 38.133104], and up to two RadioLinkMonitoringRS can be used for link recovery procedures. 
*** Unchanged text omitted ***
>>> End Text Proposal >>>

As discussed above, since  is applicable both for operation with shared spectrum channel access and for operation in licensed bands, we observe that there is no need for any update of Table 5.1 in 38.213, which defines the maximum number of resources a UE can be configured with for link recovery and radio link monitoring as a function of .
[bookmark: _Toc36982393]There is no need to make any corrections to Table 5.1 in 38.213 since the definition of Lmax applies both for operation with shared spectrum channel access and for operation in licensed bands.
With this observation and the above corrections, it is avoided to have duplicate definitions of  in two different specifications documents (RAN1 and RAN4). Moreover, the definition of  for different frequency ranges remains in RAN4 specifications where it makes sense to be, consistent with other parameters that are a function of different frequency ranges.
While  is clearly defined in 38.133, there is a slight inconsistency in the wording in 38.133, since the text above Table 8.1.1-2 expresses  as the maximum number of candidate SSBs per half frame. With the Rel-16 notation, “candidate” is used to denote candidate SS/PBCH blocks in a discovery burst transmission window, spanning from 0 to , and  is defined as the maximum number of SS/PBCH blocks per half frame. Hence, we propose to notify RAN4 that the word “candidate” should be removed in the paragraph above Table 8.1.1-2 in 38.133 to be consistent with Rel-16 notation. See below for the applicable paragraph from 38.133.Extract from 38.133 Sec 8.1:

UE shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number  of candidate SSBs per half frame according to TS 38.213 [3], where NRLM is specified in Table 8.1.1-2, and meet the requirements as specified in clause 8.1. UE is not required to meet the requirements in clause 8.1 if RLM-RS is not configured and no TCI state for PDCCH is activated.


[bookmark: _Toc37342539]Notify RAN4 that the word “candidate” should be removed in the paragraph above Table 8.1.1-2 in 38.133 to be consistent with Rel-16 notation.
2.3	Correction to PRACH occasion validation for FBE
The below agreement applies regardless if tdd-UL-DL-ConfigurationCommon is provided or not, which is not reflected in [1] Section 8.1.
	Agreement:
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated



[bookmark: _Ref31887192][bookmark: _Toc37342540]Correct the procedure for PRACH occasion validation in case of semi-static channel access mode in 38.213 Section 8.1.
A text proposal implementing Proposal 4 is as follows:
>>> Text Proposal for 38.215, Section 8.1 >>>
*** Unchanged text omitted ***
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	iIf a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessTypeMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
*** Unchanged text omitted ***
>>> End Text Proposal >>>

2.4	Correction to missing procedure text for SFN LSB bits signaled in DCI 1_0
To accommodate larger random access response (RAR) windows for operation with shared spectrum channel access, it was requested by RAN2 [2] to include 2 bits in DCI used for msg2 and msgB transmissions, i.e., DCI Format 1_0 with CRC scrambled by RA-RNTI or MsgB-RNTI. The proposal from RAN2 was agreed (see [3]) and in 38.212, two of the reserved bits for DCI format 1_0 are used to signal LSBs of SFN, referring to 38.213. However, the corresponding procedure text in 38.213 is missing. 
The missing procedure text in 38.213 is also pointed out by RAN2 in an LS to RAN1 [5] as follows:
Based on the above, we propose the following (see also [4], Section 2.6):RAN2 has discussed the two following topics relating to the random-access procedure in unlicensed spectrum:

a) … 

b) Capturing the relationship between PDSCH and a the LSBs of the SFN signalled in DCI:

RAN2 agreed a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble. RAN2 agreed that TS 38.213 should capture such validation, i.e. to determine whether a downlink assignment is valid for successful RAR reception.


[bookmark: _Ref31980288][bookmark: _Toc37342541]Add missing procedure text to 38.213 related to the SFN LSBs signalled in DCI Format 1_0 with CRC scrambled with RA-RNTI/MsgB-RNTI described in 38.212.
Text proposals implementing Proposal 5 are as follows:
[bookmark: _Hlk32241298]>>> Text Proposal for 38.213, Section 8 >>>
*** Unchanged text omitted ***
[bookmark: _Toc36498160]8.2 Random access response - Type-1 random access procedure
[bookmark: _Hlk36986938]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in Clause 10.1. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and the SFN LSBs of the DCI, if included, match those of the SFN in which the PRACH transmission occurred, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers parse the transport block for a random access preamble identity (RAPID) associated with the PRACH transmission. If the higher layers identify the RAPID in RAR message(s) of the transport block, the higher layers indicate an uplink grant to the physical layer. This is referred to as random access response (RAR) UL grant in the physical layer. 
If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window with the SFN LSBs of the DCI, if included, that match those of the SFN in which the PRACH transmission occurred, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE is expected to transmit a PRACH no later than [image: ] msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming [image: ] corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For [image: ], the UE assumes [image: ] [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines [image: ] assuming SCS configuration [image: ].
*** Unchanged text omitted ***
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287][bookmark: _Toc36498161]8.2A Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and the SFN LSBs of the DCI match those of the SFN in which the PRACH transmission occurred, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	for operation with shared spectrum channel access, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR 
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
*** Unchanged text omitted ***
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI within the window with the SFN LSBs of the DCI that match those of the SFN in which the PRACH transmission occurred, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
*** Unchanged text omitted ***
>>> End Text Proposal >>>

[bookmark: _Hlk32238519]>>> Text Proposal for 38.212, Section 7.3.1.2.1 >>>
*** Unchanged text omitted ***
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI or mMsgB-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214] 
-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213]; or 2 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	Reserved bits – 14 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI; or 14 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI for operation in a cell with shared spectrum channel access; otherwise 16 bits
*** Unchanged text omitted ***
>>> End Text Proposal >>>

2.5	Gapless MsgA for NR-U
[bookmark: _GoBack]In RAN1#99, the following agreement was made within the 2-step RACH WI regarding a gap requirement between a MsgA preamble and MsgA PUSCH for the case of operation in licensed bands [5].
Agreement:
· The minimum transmission gap between the end of msgA PRACH and the beginning of msgA PUSCH (guard time excluded) is no less than Ngap symbols, as specified in TS 38.213, i.e., 2 or 4 symbols depending on the SCS
· This is not applied for NR-U
· Note: This is aligned with Rel-15

In the UE capability discussion, it is being discussed whether or not the gap should apply to operation with shared spectrum channel access as well. However, we observe that one of the main benefits of 2-step RACH for NR-U is that an additional LBT operation can be avoided if there is less than a 16 us gap between the PRACH and PUSCH parts of MsgA. If a 0 symbol gap is supported instead of the 2 or 4 symbol gap as for licensed bands, then there exists several different PRACH configurations that would fulfill the less than 16 us requirement, thus avoiding the additional LBT operation. This is beneficial in terms of reduced access latency.
[bookmark: _Toc37058523]For operation with shared spectrum channel access, support of a zero symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA can avoid an extra LBT operation for several different PRACH configurations.
Hence in our view, it is preferred that UEs capable of 2-step RACH in unlicensed bands support a zero-symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA.
[bookmark: _Toc37058531][bookmark: _Ref37084330][bookmark: _Toc37342542]For 2-step RACH for operation with shared spectrum channel access, support a zero symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA.
A text proposal implementing Proposal 6 is as follows:
-------------------------------------- Text Proposal for 38.213, Section 8.1A ----------------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc36498159]8.1A	PUSCH for Type-2 random access procedure
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. For operation without shared spectrum channel access, tThe PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP. For operation with shared spectrum channel access, the UE assumes N = 0.
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

2.6 Default assumption of Q
In 38.331, the parameter Q is optionally configured using the parameter ssbPositionQCL-Relationship-r16. For the case when Q is not configured, the UE needs a default assumption, and a reasonable assumption is Q = 8. The default assumption can be stated in the field description in 38.331 for the UE to know what to assume if not configured. 
[bookmark: _Toc37342543]Inform RAN2 that the field descriptions for Q (ssbPositionQCL-Relationship-r16) in 38.331 should be updated to say that if Q is not configured, the UE assumes Q = 8.
2.7	Editorial Corrections
During the review of the CRs and the updated specifications, a number of corrections of more editorial natures have been identified. These corrections are listed here and text proposals for them are included in the Appendix.
2.7.1	Correction of association between SS/PBCH blocks and PRACH occasions
The following is stated in 38.213 Section 8.1 which says that the PRACH transmission can be initiated by higher layers in the UE (i.e., during IDLE/INACTIVE mode) or by a PDCCH order (i.e., during CONNECTED mode):[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158]8.1	Random access preamble
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, [image: ], a corresponding RA-RNTI, and a PRACH resource. 

For the procedure text later in Section 8.1 related to PRACH transmission initiated by a PDCCH order, the text is very clear that PRACH occasions are associated with SS/PBCH block indexes, where the SS/PBCH block index is defined in Section 4.1 equivalently as or  where  is the candidate SS/PBCH block index.
However, for the procedure text earlier Section 8.1 related to PRACH transmissions initiated by higher layers, i.e., for initial access, the text consistently says that PRACH occasions are associated with SS/PBCH blocks (not SS/PBCH block indexes). Hence, we propose to add the word “index” to make the text consistent between the two procedures. Clearly, this is important for operation with shared spectrum channel access where an SS/PBCH block can be transmitted in several locations within the discovery burst transmission window and map to the same PRACH occasion.
For a text proposal, see Appendix A.1.
2.7.2	Correction of path loss reference to an SS/PBCH block
For operation with shared spectrum access, the UE can use RS resources from any SS/PBCH block with the same SS/PBCH block index as the one from which it obtained the MIB, hence some rewording is needed to capture this. The proposed wording works for both with and without shared spectrum channel access, so it is backwards compatible.
For a text proposal, see Appendix A.2.
2.7.3	Alignment of RRC parameter names
The use of DiscoveryBurst-WindowLength-r16 in 38.213 Sec 4.1 and EnableConfiguredUL-r16 in 38.213 Sec 11.1.1 refers to the parameter and not the information element, hence it should be written with non-capital starting letter.
For a text proposal, see Appendix A.3.
2.7.4	Correction of notation – remove quotation marks
In the paragraph above Table 4-1 in 38.213 Sec 4.1, there are quotation marks around the text operation without shared spectrum, which should be removed to align the notation used in this and other specifications for with/without shared spectrum access.
For a text proposal, see Appendix A.4.
Conclusion
Based on the discussion in this paper, we observe the following:
Observation 1	There is no need to make any corrections to Table 5.1 in 38.213 since the definition of Lmax applies both for operation with shared spectrum channel access and for operation in licensed bands.

Based on the discussion in this paper we propose the following:
Proposal 1	Correct the definition of RSSI measurement in 38.215 Section 5.1.21.
Proposal 2	In 38.213 Sections 4.1 and 5, correct the reference for the definition of  to point to 38.133 instead of 38.104.
Proposal 3	In 38.213 Section 4.1, correct the reference for the definition of  such that it applies to both operation with shared spectrum channel access and for operation in licensed bands.
Proposal 4	Notify RAN4 that the word “candidate” should be removed in the paragraph above Table 8.1.1-2 in 38.133 to be consistent with Rel-16 notation.
Proposal 5	Correct the procedure for PRACH occasion validation in case of semi-static channel access mode in 38.213 Section 8.1.
Proposal 6	Add missing procedure text to 38.213 related to the SFN LSBs signalled in DCI Format 1_0 with CRC scrambled with RA-RNTI/MsgB-RNTI described in 38.212.
Proposal 7	For 2-step RACH for operation with shared spectrum channel access, support a zero symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA.
Proposal 8	Inform RAN2 that the field descriptions for Q (ssbPositionQCL-Relationship-r16) in 38.331 should be updated to say that if Q is not configured, the UE assumes Q = 8.
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Appendix
[bookmark: _Ref37257198]A.1	Correction of association between SS/PBCH blocks and PRACH occasions
>>> Text Proposal for 38.213, Section 8.1>>>
*** Unchanged text omitted ***
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, [image: ], a corresponding RA-RNTI, and a PRACH resource. 
A PRACH is transmitted using the selected PRACH format with transmission power [image: ], as described in Clause 7.4, on the indicated PRACH resource.
For Type-1 random access procedure, a UE is provided a number [image: ] of SS/PBCH blocks indexes associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block index per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321].
For Type-2 random access procedure with separate configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks indexes associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB-msgA when provided; otherwise, by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
For Type-1 random access procedure, or for Type-2 random access procedure with separate configuration of PRACH occasions from Type 1 random access procedure, if , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index 0. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index  where  is provided by totalNumberOfRA-Preambles for Type-1 random access procedure, or by msgA-totalNumberOfRA-Preambles for Type-2 random access procedure with separate configuration of PRACH occasions from a Type 1 random access procedure, and is an integer multiple of . 
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, if , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index . If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index , where  is provided by totalNumberOfRA-Preambles for Type-1 random access procedure.
For link recovery, a UE is provided  SS/PBCH blocks indexes associated with one PRACH occasion by ssb-perRACH-Occasion in BeamFailureRecoveryConfig. For a dedicated RACH configuration provided by RACH-ConfigDedicated, if cfra is provided, a UE is provided  SS/PBCH blocks indexes associated with one PRACH occasion by ssb-perRACH-Occasion in occasions. If , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions. If , all consecutive  SS/PBCH blocks indexes are associated with one PRACH occasion. 
SS/PBCH block indexes provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon are mapped to valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
-	First, in increasing order of preamble indexes within a single PRACH occasion
-	Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
-	Fourth, in increasing order of indexes for PRACH slots
An association period, starting from frame 0, for mapping SS/PBCH blocks indexes to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks indexes are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. If after an integer number of SS/PBCH blocks indexes to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions or PRACH preambles that are not mapped to [image: ] SS/PBCH blocks indexes, no SS/PBCH blocks indexes are mapped to the set of PRACH occasions or PRACH preambles. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks indexes repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks indexes after an integer number of association periods, if any, are not used for PRACH transmissions.
*** Unchanged text omitted ***
>>> End Text Proposal >>>

A.2	Correction of path loss reference to an SS/PBCH block
>>> Text Proposal for 38.213, Section 7.1.1 >>>
*** Unchanged text omitted ***
[bookmark: _Hlk37234907]-	If the UE is not provided pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the an SS/PBCH block with the same SS/PBCH block index as the one that the UE uses to obtain MIB
*** Unchanged text omitted ***
>>> End Text Proposal >>>

>>> Text Proposal for 38.213, Section 7.2.1 >>>
*** Unchanged text omitted ***
-	If the UE is not provided pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the an SS/PBCH block with the same SS/PBCH block index as the one that the UE uses to obtain MIB
*** Unchanged text omitted ***
>>> End Text Proposal >>>

>>> Text Proposal for 38.213, Section 7.3.1 >>>
*** Unchanged text omitted ***
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the an SS/PBCH block with the same SS/PBCH block index as the one that the UE uses to obtain MIB
*** Unchanged text omitted ***
>>> End Text Proposal >>>

A.3	Alignment of RRC parameter names
>>> Text Proposal for 38.213, Section 4.1 >>>
*** Unchanged text omitted ***
For operation with shared spectrum channel access, a UE assumes that transmission of SS/PBCH blocks in a half frame is within a discovery burst transmission window that starts from the first symbol of the first slot in a half-frame. The UE can be provided per serving cell by DdiscoveryBurst-WindowLength-r16 a duration of the discovery burst transmission window. If DdiscoveryBurst-WindowLength-r16 is not provided, the UE assumes that the duration of the discovery burst transmission window is a half frame. For a serving cell, the UE assumes that a periodicity of the discovery burst transmission window is same as a periodicity of half frames for receptions of SS/PBCH blocks in the serving cell. The UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burst transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst. If MSB , , of ssb-PositionsInBurst is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to  may be transmitted; if MSB  is set to 0, the UE assumes that the SS/PBCH block(s) are not transmitted.
*** Unchanged text omitted ***
>>> End Text Proposal >>>

>>> Text Proposal for 38.213, Section 11.1.1 >>>
*** Unchanged text omitted ***
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
*** Unchanged text omitted ***
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided EenableConfiguredUL-r16, the UE 
*** Unchanged text omitted ***
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided EenableConfiguredUL-r16, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
*** Unchanged text omitted ***
>>> End Text Proposal >>>

A.4	Correction of notation – remove quotation marks
>>> Text Proposal for 38.213, Section 4.1 >>>
*** Unchanged text omitted ***
For operation with shared spectrum channel access, 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, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4-1. ssbSubcarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum".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 . The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index.
*** Unchanged text omitted ***
>>> End Text Proposal >>>
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