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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	RAN4 LS: NR-U SSB monitoring capabilities
In RAN4#94-e-bis RAN4 discussed RRM and RLM capabilities [5]. It it was discussed whether UEs need to monitor all candidate SSB/PBCH positions within a given discovery burst transmission window and the impact on the UEs, e.g. UE power consumption and UE implementation complexity. RAN4 made the following agreement:
	Define the following UE capabilities: 
· For RLM/BFD/CBD UE is required to monitor at least N1 candidate SSB positions from the set of SSBs that are QCLed with each other within the set of configured resources
· For intra and inter-frequency measurements UE is required to monitor at least N2 candidate SSB positions from the set of SSBs that are QCLed with each other within discovery burst transmission window 
· FFS for the case Q is not provided to the UE
· FFS how to handle IDLE mode capabilities
· Candidate N1 and N2 values are [1, 2, …]
· FFS whether N1 = N2
· FFS whether to have different capabilities for FBE and LBE modes




RAN4 respectfully asks RAN1 to provide feedback whether monitoring within a given discovery burst transmission window all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index is mandatory for UEs.
According to our understanding current RAN1 agreements imply that a UE, if configured to do so, should monitor all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index, i.e. N1=N2=10/20, for 15 and 30 kHz SCS respectively. It should also be noted that the 10/20 are the maximum values and many configurations result in lower values. 
As a comparison, one should also keep in mind that for LTE LAA, the DMTC window is 6 ms and the DRS can shift on a subframe (1ms) basis, thus there are 6 candidate starting points.
[bookmark: _Toc40463377]For LTE LAA, there are 6 candidate starting points for the DRS.
The gNB has several ways to limit the number of candidate SS/PBCH blocks that the UE needs to monitor. Most importantly, the discovery burst transmission window can be configured to values as short as 0.5 ms. Secondly, the gNB can configure ssb-ToMeasure for RRM measurements and a limited number of RLM-RS to limit the number of SS/PBCH block indexes to monitor.
[bookmark: _Toc40463378]The gNB has several mechanism to limit the number of candidate SS/PBCH blocks the UE needs to monitor, e.g. configuring a shorter discovery burst transmission window (SMTC window) or restricting the SS/PBCH blocks to measure using ssb-ToMeasue.
The large effort RAN1 has put into specifying the mechnaim that allows SS/PBCH blocks to shift in the discovery burst transmission window indicates that this is considered to be an important feature by RAN1. If too small values of N1 and N2 are defined, the feature will be sevearly restricted. That said, we do ackowledge that some of the configurations puts a high burden on the UE. 
We also think that the cases for RLM (i.e. N1) and RRM (i.e. N2) should be treated differently. RLM is a core mechanism for the gNB to make sure the UE is reachable, thus having a high resiliance to LBT failurs is very important. The discovery burst transmison window (for RLM) and the SMTC windows (for RRM measurements) can be configured differently, allowing different number of candidate SS/PBCH block positions to be monitored for RLM and RRM. In FR1, RLM is done for at most 4 RLM-RS sources wheras RRM can be done for up to 14 SSBs per frequency layer for intra-frequency measurements and 7 SS/PBCH blocks per inter-frequency layer. Hence, for RRM, the burden on the UE can be quite a bit larger than for RLM due to the scaling with the number of frequeny layers, thus motivating having a different value for N2 than N1.
The RAN4 LS mentions N1/N2 as UE capabilities. Having UE capabilities for cell wide functionality that is even applicable in IDLE mode is highly undesirable. The only option is for the gNB to use the most conservative configuration, thus rendering the UE capability useless. Instead we propose that if N1/N2 are defined, they should be fixed in the RAN4 specifications as is the case with other limits on e.g. number of cells and number of SS/PBCH blocks to monitor.
[bookmark: _Toc40463379]Having UE capabilities for cell-wide functionality such as N1/N2 that is even applicable in IDLE mode is highly undesirable.
Given these tradeoffs we make the following proposals:
[bookmark: _Toc40463382]If defined, N1/N2 should be fixed in the RAN4 specifications and not be a UE capability.
[bookmark: _Toc40463383]For RLM/BFD/CBD it is mandatory for the UE to monitor all candidate SS/PBCH block positions in the discovery burst transmission window corresponding to the same SS/PBCH block index, i.e. N1 = 10/20 for 15/30 kHz SCS respectively. Inform RAN4 of this decision.
[bookmark: _Toc40463384]For intra and inter-frequency measurements (in IDLE and CONNECTED mode) it is mandatory for the UE to monitor at least N2 = 5/10 (for 15/30 kHz SCS respectively) candidate SS/PBCH block positions corresponding to the same SS/PBCH block index in the SMTC window. Inform RAN4 of this decision.
[bookmark: _Toc40463385]The values of N1/N2 should be the same for LBE and FBE. Inform RAN4 of this decision.
2.2	RAN4 LS: Timing reference cell adjustment under NR-U
In RAN4#94-e-bis, RAN4 discussed timing reference cell adjustment under NR-U and made the following agreement [6]:
	According to the UE transmit timing requirements (section 7.1, TS 38.133) in endorsed CR (R4-2005374), for the UE operating in scenario B or in scenario C, if a reference cell in a cell group (CG) is unavailable at the UE for more than 160 ms then the UE [can or shall] use any of the activated SCell(s) as its reference cell for deriving its transmit timing.



Further R4-2005374, introduces the following text in 38.133:
	If the UE uses a reference cell on a carrier frequency subject to CCA for deriving the UE transmit timing, then the UE shall meet all the transmit timing requirements defined in section 7.1.2 provided that the reference cell is available at the UE during the last 160 ms. If the reference cell is unavailable at the UE during the last 160 ms on a carrier frequency subject to CCA, then the UE is allowed to transmit in the uplink provided that the UE meets all the transmit timing requirements defined in section 7.1.2; otherwise the UE shall not transmit any uplink signal.
If a reference cell on a carrier frequency belonging to the PTAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE [is allowed or shall] use any of available activated SCell(s) at the UE in PTAG as a new reference cell. 
If a reference cell on a carrier frequency belonging to the STAG, which is subject to CCA is unavailable at the UE for more than 160 ms then the UE [is allowed or shall] use any of available activated SCell(s) at the UE in STAG as a new reference cell.
Editor Note: FFS whether and how to clarify “a cell is available/unavailable” with the condition of SSB
Editor Note: further change is pending on RAN1's input on UE changing the timing reference cell, if any



RAN4 asks RAN1 to take the above information into account. 
According to our understanding the UE is already allowed to choose reference cell for the STAG according to the following paragraph in 38.133 §7.1.1:
	
The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. For serving cell(s) in PTAG, UE shall use the SpCell as the reference cell for deriving the UE transmit timing for cells in the PTAG. For serving cell(s) in STAG, UE shall use any of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the STAG. UE initial transmit timing accuracy, gradual timing adjustment requirements and one shot timing adjustment requirements are defined in the following requirements.



 Thus we don’t see any impact of the new RAN4 agreement on RAN1 specifications.
[bookmark: _Toc40463380]The RAN4 agreement on timing reference cell adjustment does not have any impact on RAN1 specifications.

2.3	RAN4 LS: UE declaring beam failure due to LBT failures during active TCI switching
In RAN4#94-e-bis RAN4 discussed UE behaviour in case of LBT failure during active TCI switching [9]. It was discussed whether a UE shall declare beam failure in case of LBT failures when configured with RRC-based active TCI state switching. 
In case a UE is configured with an RRC-based TCI state switch (occurs for PDCCH, only if single TCI state is configured), the UE will perform the TCI state switch and forget the old TCI state upon RRC re-configuration. If recurring LBT failures occur for CSI-RS or SS/PBCH block transmissions for the new TCI state, the UE will not be able to receive any referece signals associated with the new TCI state and the link quality will be declared to be below the configured threshold. The beam failure recovery mechanism specified in Rel-15 is a natural fit to handle this scenario. We don’t see any reason to complicate the specifications with a mechanism to falling back to a previously configured TCI state. Such a mechanism seems error prone in terms of gNB-UE alignment in assumptions; moreover, it seems entirely uncessary when an existing mechanism is available.
[bookmark: _Toc40463386][bookmark: _GoBack]Respond to RAN4 that the UE shall declare beam failure in case of LBT failures when configured with RRC-based active TCI state switching. 
2.4	RAN4 LS: Transmit power of CSI-RS across different occasions
In RAN4#94-e-bis RAN4 discussed transmit power of CSI-RS across different occasions and an LS was sent from RAN4 to RAN1 [7]. It was discussed if the UE can assume that CSI-RS is transmitted with the same transmit power across different occasions during the measurement period and if this also applies to SSB-based RRM measurements.
In 38.214, Sec 4.1 [8], the following is stated.For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume downlink EPRE is constant across the bandwidth. For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume downlink EPRE is constant over SSS carried in different SS/PBCH blocks. For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume that the ratio of SSS EPRE to PBCH DM-RS EPRE is 0 dB. 
For the purpose of CSI-RSRP, CSI-RSRQ and CSI-SINR measurements, the UE may assume downlink EPRE of a port of CSI-RS resource configuration is constant across the configured downlink bandwidth and constant across all configured OFDM symbols.
The downlink SS/PBCH SSS EPRE can be derived from the SS/PBCH downlink transmit power given by the parameter ss-PBCH-BlockPower provided by higher layers. The downlink SSS transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry the SSS within the operating system bandwidth. 
The downlink CSI-RS EPRE can be derived from the SS/PBCH block downlink transmit power given by the parameter ss-PBCH-BlockPower and CSI-RS power offset given by the parameter powerControlOffsetSS provided by higher layers. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry the configured CSI-RS within the operating system bandwidth.

 
It is clearly stated that the UE can assume that the same transmit power is used across SS/PBCH blocks blocks and symbols. In addition, since SS/PBCH SS EPRE and CSI-RS EPRE is derived using RRC configured parameters ss-PBCH-BlockPower and powerControlOffsetSS, the UE can also assume that the transmit power used is the same across occasions, unless an RRC reconfiguration message is received inbetween. 
[bookmark: _Toc40463387]Respond to RAN4 that the UE can assume that the same transmit power is used across different occasions, for both CSI-RS and SSB-based RRM measurements.

2.5 RSSI measurement duration
In RAN1#100bis-e RAN1 discussed RSSI measurements. The following “intermediate” agreement was achieved:
Agreement:
· 1 symbol duration is included for each numerology (approx. 71 us, 35 us, 17 us respectively). 
· This is a natural consequence of previous agreement: The L1 averaging duration of RSSI measurements (within a configured measurement duration) is limited to 1 OFDM symbol of a configured reference subcarrier spacing.
· Retain LTE LAA values {sym1, sym14, sym28, sym42, sym70} at least for 15 kHz numerology
· Measurement duration can be no more than 5 ms for each numerology (requires sym70, sym140, sym280/sym240 respectively)

In addition, the following proposal was discussed without conclusion:Proposal:
For the value ranges for measDuration-r16,
· Alt 1: {sym1, sym14or28or56or48, sym28or56or112or96, sym42or84or168or144, sym70or140or280or240} 
· “sym14or28or56or48” refers to 14 symbols for 15 kHz SCS, 28 symbols for 30 kHz SCS, 56 symbols for 60 kHz SCS with NCP, and 48 symbols for 60 kHz SCS with ECP, respectively, and so on
· Alt 2: {sym1, sym14or12, sym28or24, sym42or36, sym70or60} 
· “sym14or12” refers to 14 symbols for NCP and 12 symbols for ECP, respectively, and so on


The main difference between the two alternative is that for the configuration options other than one symbol (sym1), the configuration options in Alt-1 are based on a fixed absolute time duration that does not scale with the configured reference numerology. In contrast, the configuration options in Alt-2 are based on number of symbols in the configured reference numerology such that the measurement duration (in absolute time) naturally adapts with the configured reference numerology. Based on this, we prefer Alt-2. It can be further discussed if additional values shall be added, since 3 bits are needed to signal the current 5 values. Adding three more values will not increase RRC overhead. 
[bookmark: _Toc40463388]Regarding definition of RSSI measurement duration, we prefer Alt-2.

2.6	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 [1] as follows:
A TP was generated to capture this in RAN1#100b-e (see TP-1 Alt-1 in [10]). This TP was discussed extensively, without conclusion. The main sticking point seems to be the wording “if included, and if applicable.” For example, the first paragraph of the TP reads as follows:If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI, and the LSBs of SFN field in the DCI format 1_0, if included and applicable, match the LSBs of the SFN in which the PRACH is transmitted, and the UE receives 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. 
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.


The wording “if included” is clear, since 38.212 Section 7.3.1.2.1 clearly states under what conditions the 2 SFN LSB bits are included in DCI 1_0 scrambled by RA-RNTI or MsgB-RNTI. However, the wording “if applicable,” is not clear. One case that was disussed is if the RAR window is configured to be less than 10 ms, then the SFN LSB bits are not applicable, and the UE should not have to check them. In our view the TP is close to agreeable; however, we would like to see that the TP also includes wording to describe the scenarios where the SFN bits are not applicable.
[bookmark: _Toc40294951][bookmark: _Toc40353864][bookmark: _Ref31980288][bookmark: _Toc40463389]Further discuss TP-1 Alt-1 in R1-2002996 to define under what conditions the SFI LSB bits are not applicable.
[bookmark: _Hlk32238519]2.7	Gapless MsgA for NR-U
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 [4].
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][bookmark: _Toc40463381]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: _Toc40463390]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.
2.8	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.
2.8.1	Correction of association between SS/PBCH blocks and PRACH occasions
The following is stated in 38.213 Section 8.1 [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.
2.8.2	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.
2.8.3	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.
2.8.4	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	For LTE LAA, there are 6 candidate starting points for the DRS.
Observation 2	The gNB has several mechanism to limit the number of candidate SS/PBCH blocks the UE needs to monitor, e.g. configuring a shorter discovery burst transmission window (SMTC window) or restricting the SS/PBCH blocks to measure using ssb-ToMeasue.
Observation 3	Having UE capabilities for cell-wide functionality such as N1/N2 that is even applicable in IDLE mode is highly undesirable.
Observation 4	The RAN4 agreement on timing reference cell adjustment does not have any impact on RAN1 specifications.
Observation 5	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.

Based on the discussion in this paper we propose the following:
Proposal 1	If defined, N1/N2 should be fixed in the RAN4 specifications and not be a UE capability.
Proposal 2	For RLM/BFD/CBD it is mandatory for the UE to monitor all candidate SS/PBCH block positions in the discovery burst transmission window corresponding to the same SS/PBCH block index, i.e. N1 = 10/20 for 15/30 kHz SCS respectively. Inform RAN4 of this decision.
Proposal 3	For intra and inter-frequency measurements (in IDLE and CONNECTED mode) it is mandatory for the UE to monitor at least N2 = 5/10 (for 15/30 kHz SCS respectively) candidate SS/PBCH block positions corresponding to the same SS/PBCH block index in the SMTC window. Inform RAN4 of this decision.
Proposal 4	The values of N1/N2 should be the same for LBE and FBE. Inform RAN4 of this decision.
Proposal 5	Respond to RAN4 that the UE shall declare beam failure in case of LBT failures when configured with RRC-based active TCI state switching.
Proposal 6	Respond to RAN4 that the UE can assume that the same transmit power is used across different occasions, for both CSI-RS and SSB-based RRM measurements.
Proposal 7	Regarding definition of RSSI measurement duration, we prefer Alt-2.
Proposal 8	Further discuss TP-1 Alt-1 in R1-2002996 to define under what conditions the SFI LSB bits are not applicable.
Proposal 9	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.
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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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