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 Introduction
In the last RAN1 #100 e-meeting, some remaining issues of initial access procedures were further discussed. After that, a lot of agreements were reached and then corresponding CRs were approved. In the new version of RAN1 specifications, we find some agreements are not captured and some descriptions do not accurately reflect the specific content of agreements, as well as some editorial errors. In this contribution, we provide our views on initial access procedure for Rel-16 NR-U.
 Discussion on initial access procedures
2.1	TP1 for signaling of Q in TS 38.213 
In RAN1 #99 meeting, RAN1 has agreed with two options (i.e. Alt 1-2 and Alt 1-4) to indicate Q value for a serving cell. In fact, “ssbSubcarrierSpacingCommon” in Alt 1-2/1-4 does not exist in Rel-15 MIB [1]. RAN1 was meant to use “subCarrierSpacingCommon” in Rel-15 MIB, but not ssbSubcarrierSpacingCommon. Thus the agreement and the corresponding description in Rel-16 specification need to be modified accordingly. 

	RAN1 #99, November 2019
Agreement:
For signaling of Q for a serving cell with possible values {1,2,4,8}, the following is supported:
· If RAN2 agrees to use the spare bit and still allow release independent introduction of the 6 GHz band, then Alt 1-4 is supported, otherwise Alt 1-2 is supported:
· Alt 1-2: For operation with shared spectrum channel access, the UE interprets the following 2 bits of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommonsubCarrierSpacingCommon  (1 bit)
· LSB of ssb-SubcarrierOffset (1 bit)
· Alt 1-4: For operation with shared spectrum channel access, the UE interprets the 2 bits in the following two fields of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommonsubCarrierSpacingCommon  (1 bit)
· spare (1 bit)



[bookmark: _Toc12718180]–      MIB [1]
-- ASN1START
-- TAG-MIB-START

MIB ::=                             SEQUENCE {
    systemFrameNumber                   BIT STRING (SIZE (6)),
    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},
    ssb-SubcarrierOffset                INTEGER (0..15),
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,
    cellBarred                          ENUMERATED {barred, notBarred},
    intraFreqReselection                ENUMERATED {allowed, notAllowed},
    spare                               BIT STRING (SIZE (1))
}

-- TAG-MIB-STOP
-- ASN1STOP

In RAN1 LS (R1-1913592) to RAN2, RAN1 has described above two feasible alternatives i.e Alt 1-2 and Alt 1-4 on how to signal Q in MIB for NR-U. RAN1 has also asked RAN2 on whether there was a consensus in RAN2 for using the spare bit and indicated that RAN1 would adopt Alt 1-2 if there was no such consensus in RAN2.
In the approved RAN2 reply LS (R1-2001512/R2-2002301), RAN2 answered that there was no consensus in RAN2 to use the only spare bit in MIB for signaling of Q. 
Therefore, Alt 1-2 becomes a natural choice according to above RAN1 LS and RAN2 reply LS. TS 38.213 needs to be modified accordingly. 
Proposal 1: Replace the parameter “ssbSubcarrierSpacingCommon” with “subCarrierSpacingCommon” for signaling of Q in RAN1 agreement and Clause 4.1 in TS 38.213.
Proposal 2: Capture Alt 1-2 in TS 38.213 on how to signal Q in MIB for NR-U as Alt 1-2 becomes a natural choice according to RAN1 agreement and RAN2 reply LS.
The following TP was proposed to capture the last scheme i.e. Alt 1-2 on signaling of Q and revise above editorial error.
[bookmark: _Toc29899523][bookmark: _Toc26719375][bookmark: _Toc12021438][bookmark: _Toc29917260][bookmark: _Toc29899105][bookmark: _Toc20311550][bookmark: _Toc29894806]------------------------------------------- < Start of text proposal for 38.213 [2]> ----------------------------------------------
4	Synchronization procedures
[bookmark: _Toc29899106][bookmark: _Toc12021439][bookmark: _Toc29894807][bookmark: _Toc26719376][bookmark: _Toc29917261][bookmark: _Toc29899524][bookmark: _Toc20311551]4.1	Cell search
< Unchanged parts are 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. ssbSubcarrierSpacingCommonsubCarrierSpacingCommon and LSB of ssb-SubcarrierOffset 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.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Upon detection of a SS/PBCH block, the UE determines from MIB that a CORESET for Type0-PDCCH CSS set, as described in Clause 13, is present if [image: ] [4, TS 38.211] for FR1 or if [image: ] for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if [image: ] for FR1 or if [image: ] for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------
RAN1 has agreed to support signaling of a common Q value per frequency or a Q value for a listed neighbour cell. If no Q value of a neighbouring cell is indicated to UE by SIBx or dedicated RRC signalling, UE can assume Q equals to 8.
Proposal 3: UE can assume Q = 8 if no Q value of a neighbouring cell is indicated to UE by SIBx or dedicated RRC signalling.
2.2	TP2 for QCL determination in TS 38.213
RAN1 has made the following agreements related to the candidate SS/PBCH block index and SS/PBCH block index for NR-U: 
	Agreement:
For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo(A, Q), once Q is known to the UE
· A is the PBCH DMRS sequence index.
· Note: This agreement extends a prior agreement for serving cells on QCL relation between SS/PBCH blocks to neighbour cells

Agreement:
UE determines serving cell timing from the detected SSB candidate position, where the SSB candidate positions within the DRS transmission window are indexed from 0,…,Y-1 (Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS).

Agreement:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:
· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario
· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4

Agreement:
The interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon is as follows:
· A bit set to 1 at position k (indexing starts at 1) indicates SS/PBCH block index k-1.
· The UE expects that a bit at position k > Q is set to 0 


From the above agreements, it can be seen that the calculation process of SSB index covers QCL determination process only relying on (PBCH DMRS sequence index, Q). In fact, if the SSBs that are within a same DRS transmission window or across DRS transmission windows have the same SSB index, it can be inferred that they have same QCL relationship. 
In the current TS 38.213, 38.214 and 38.331 specifications, an SSB index is implicitly used to represent some SSBs with the same QCL relationship, which is reflected in rate-matching, association with other signals and other aspects. However, at present, there is no clear description on relationship between SSBs with a same SSB index in Clause 4.1 in TS 38.213. Moreover, the determination process of QCL and SSB index described in Clause 4.1 partly overlaps. Therefore, we suggest to clarify the relationship between SSBs with the same SSB index and merge the determination process of QCL and SSB index.
Proposal 4: Merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213.
The following TP was proposed to merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213.
------------------------------------------- < Start of text proposal for 38.213 [2]> ----------------------------------------------
4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >
For operation with shared spectrum channel access, a UE can determine an SS/PBCH block index according to , or according to 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. ssbSubcarrierSpacingCommonsubCarrierSpacingCommon 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.  is the candidate SS/PBCH block index. The 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 the SS/PBCH block index is same among the SS/PBCH blocks.

Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Upon detection of a SS/PBCH block, the UE determines from MIB that a CORESET for Type0-PDCCH CSS set, as described in Clause 13, is present if [image: ] [4, TS 38.211] for FR1 or if [image: ] for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if [image: ] for FR1 or if [image: ] for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------
2.3	TP3 for RSSI measurement in TS 38.215
In the last RAN1 e-meeting, RAN1 has further discussed RSSI measurement and configuration, and reached the following agreements:
	Agreement:
The RMTC-Config can indicate a reference SCS and CP as one of {15 kHz, 30 kHz, 60 kHz-NCP, 60 kHz-ECP}
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.



The current TS 38.214 V16.0.1 [3] implies L1 averaging duration of RSSI measurement to span one or more symbols and lacks a description of reference numerology, which can not accurately reflect above agreements.
In addition, we can find that NR-U RSSI and LTE LAA RSSI are very similar, except for the introduction of new numerology and LBT bandwidth in NR-U RSSI. To facilitate comparison and understanding, we copy the definition of LTE LAA RSSI in TS 36.214 below. The definition of NR-U RSSI in TS 38.215 [4] can refer to and align LTE LAA RSSI in TS 36.214.
[bookmark: _Toc462755364]5.1.24	Received Signal Strength Indicator (RSSI) (defined for LTE LAA in TS 36.214)
	Definition
	E-UTRA Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in the configured OFDM symbol and in the measurement bandwidth over N number of resource blocks, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

Higher layers indicate the measurement duration and which OFDM symbol(s) should be measured by the UE.

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 value shall not be lower  than the corresponding RSSI of any of the individual diversity branches

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



Thus, we propose to adopt the following TP to capture above two agreements and align the definition of LTE LAA RSSI in TS 36.214, although it has not reached consensus in last meeting.
Proposal 5: Adopt the following TP for 38.215 to capture above two agreements on RSSI measurement and align the definition of LTE LAA RSSI in TS 36.214, as it has not reached consensus in last meeting.
------------------------------------------- < Start of text proposal for 38.215 [4]> ----------------------------------------------

5.1.21	Received Signal Strength Indicator (RSSI)
		Definition
	Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in the configured OFDM symbols and in the configured measurement bandwidth over N number of resource blocks corresponding to LBT bandwidth with the center frequency of configured ARFCN, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Higher layers configure the reference numerology, measurement bandwidth, measurement duration and 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 of text proposal> -------------------------------------------------------------
2.4	TP4 for timing reference cell in TS 38.213

In RAN4 #93 and #94-emeeting, it is agreed in [5][6] that the UE is allowed to take any active SCell in the cell group as timing reference cell  if the SSBs from SpCell are blocked by DL LBT failure in NR-U Scenario B and C.

	Timing Reference Cell
· Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell
· FFS: The UE applies one shot timing adjustment



	Timing
· One shot timing adjustment is not allowed when UE changes its DL timing reference cell to any activated SCell if SpCell is unavailable to UE for a certain number of DL SSB detection attempts.
· deriveSSB-IndexFromCell is optional on unlicensed band



In RAN1 specification, Clause 4.1 in TS 38.213 [2] in particular, it says:
“For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.”
This shows the existing RAN1 specification can not completely reflect the latest agreements from RAN4. 
However, the current agreements from RAN4 is only applied for Scenario B and Scenario C. Since Scenario A adopts CA mechanism, its PCell always work on the licensed bands and thus SSBs on PCell have no similar problem. But Scenario E and D are same as Scenario B and C respectively, as their PSCell or PCell (DL&UL or DL-only) works on the unlicensed bands. SSBs on the PSCell or the PCell may be blocked due to LBT fails. So we don’t understand why RAN4 only gives the above solutions for Scenarios B and C. RAN1 should consider the influence of RAN4 agreements about timing reference cell on RAN1 specifications. RAN1 should also ask RAN4 about the consideration for applicable scenarios.
Proposal 6: RAN1 should consider the influence of RAN4 agreements about timing reference cell on RAN1 specifications, and ask RAN4 about the consideration on applicable scenarios.
To support this new feature allowing the UE to change timing reference cell, we present a preliminary revision as follows and do not explicitly list the scenarios in the specification.
------------------------------------------- < Start of text proposal for 38.213 [2]> ----------------------------------------------
4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >
For operation without shared spectrum channel access, Ffor a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
For operation with shared spectrum channel access, for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, or on any activated SCell if SS/PBCH blocks on the PCell or on the PSCell are unavailable, of the cell group for the serving cell.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------

[bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.5	TP5 for the two LSB bits of the SFN in DCI 1_0
[bookmark: _Hlk25318115]The TP5 is to capture relevant handling of the detected the two LSB bits of SFN in DCI format 1_0. In the RAN2, some basic consensus on random access procedure in NR-U has been reached and sent to RAN1 by LS. Wherein, The contents of LS and relevant agreement from RAN2 on SFN LSB indication in msg2/msgB [7] can be found in the Part 1 of the Appendix, while the response LS from RAN1 to RAN2 LS on SFN LSBs indication in msg2/msgB [8] can be found in the Part 2 of the Appendix. The latest LS on which Specs will capture the validation of SFN LSBs [9] can be found in the Part 3 of the Appendix.
In the current RAN1 Specs, we can see that only 2 LSBs of SFN have been introduced in the DCI 1_0 of TS 28.212. But there is no discussion and specification on how to use and determine the validation of these 2 LSBs of SFN when UE receives it. Based on this, combine with guidance and suggestion from RAN2 LS, we think it is reasonable and has less spec change to capture RAN2 agreement mentioned in LS in RAN1 Specs.
In the RAN2 LS, there is already a preliminary description on the validation of SFN LSBs, as follows:
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
For the above contents, we think that it is more appropriate to place the illustration of the validation of SFN LSBs in the Section 8.2 and Section 8.2A in TS 38.213 with some slightly wording modification, respectively as follows:

------------------------------------------- < Start of text proposal for 38.213 [2]> -------------------------------------------

[bookmark: _Ref491451291][bookmark: _Toc12021463][bookmark: _Ref491451292][bookmark: _Ref491451294][bookmark: _Toc26719400][bookmark: _Ref491458133][bookmark: _Ref491451289][bookmark: _Ref491451293][bookmark: _Ref491444649][bookmark: _Toc20311575][bookmark: _Ref491451297][bookmark: _Toc29917286][bookmark: _Toc29899549][bookmark: _Toc29899131][bookmark: _Toc29894832]8.2	Random access response - Type-1 random access procedure
[bookmark: _Hlk505324461]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 a transport block in a corresponding PDSCH within the window, or for operation with shared spectrum channel access, if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and the DCI includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the random access preamble, 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, or for operation with shared spectrum channel access, if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI but the two LSB bits of the SFN in the DCI does not match the SFN of PRACH occasion used to transmit the random access preamble, 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: ].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and receives a transport block in a corresponding PDSCH, or for operation with shared spectrum channel access, if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and the DCI includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the random access preamble, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0. 
…
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI, or for operation with shared spectrum channel access, if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI but the two LSB bits of the SFN in the DCI does not match the SFN of PRACH occasion used to transmit the random access preamble, or if 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 parts are omitted >
[bookmark: _Toc29917287][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29894833]8.2A	Random access response - Type-2 random access procedure
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MSGB-RNTI and the DCI includes the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble, 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,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	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]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block.If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MSGB-RNTI or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble within the window, 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 only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
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 or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble, 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 parts are omitted >
------------------------------------------------------- < End of text proposal> --------------------------------------------------------
Proposal 7: Support and agree capturing the validation of SFN LSBs in Section 8.2 and 8.2A of TS 38.213, respectively.
2.6 TP6 for an editorial change of PUSCH mode in RACH in 38.213 and 38.212
According to “R2-2001981,Introduction of NR operation with Shared Spectrum Access in RRC”, we can see that the parameter used in TS 38.213 and TS 38.212 are not aligned with the that of TS 38.331, details can be founded in the Part4 of the Appendix. Based on this, the following Text proposal needs to be considered.
[bookmark: _Toc36046207][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc26467246][bookmark: _Toc19798775][bookmark: _Toc36045947][bookmark: _Toc36046353]--------------------------------------------------- < Start of text proposal for 38.212> ----------------------------------------------
7.3.1.1.1	Format 0_0
<unchanged part omitted>
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated useInterlacePUCCH-PUSCH-r16 is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
< Unchanged parts are omitted >
------------------------------------------------------- < End of text proposal> --------------------------------------------------------
------------------------------------------------- < Start of text proposal for 38.213> ------------------------------------------------
[bookmark: _Toc29899133][bookmark: _Toc29899551][bookmark: _Toc36498162][bookmark: _Toc29917288][bookmark: _Toc29894834][bookmark: _Toc26719401][bookmark: _Toc20311576][bookmark: _Toc12021464]8.3	PUSCH scheduled by RAR UL grant

The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common is not provided and by uplink resource allocation type 2 if useInterlacePUSCH-CommonPUCCH-PUSCH-r16 is provided [6, TS 38.214]. For an initial UL BWP size of [image: ] RBs, if useInterlacePUSCH-CommonPUCCH-PUSCH-r16 is not provided, a UE processes the frequency domain resource assignment field as follows
-	if [image: ]
-	truncate the frequency domain resource assignment field to its [image: ] least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert [image: ] most significant bits with value set to '0' after the [image: ] bits to the frequency domain resource assignment field, where [image: ] if the frequency hopping flag is set to '0' and [image: ] is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
------------------------------------------------------- < End of text proposal> --------------------------------------------------------

Proposal 8: It is proposed to update RRC parameter from “useInterlacePUSCH-Common” and “userInterlacePUSCH-Dedicated” to “useInterlacePUCCH-PUSCH-r16” in Section 7.3.1.1.1 of the latest version of TS 38.212 and Section 8.3 in 38.213.

2.7	TP7 for RACH occasion validation  in FBE mode
According to the agreement on the validation of RACH occasion in RAN1 #99 meeting copied in the part 5 of the Appendix, we can see from the current TS 38.213 that it only is captured in the Section 8.1 and only when a UE is provided tdd-UL-DL-ConfigurationCommon. However, it does not seem to be captured in the case of “a UE is not provided tdd-UL-DL-ConfigurationCommon” and Section 8.1A PUSCH for Type-2 random access procedure. In our understanding, this agreement is also applicable to the above mentioned these two cases. Based on this, we proposed that the following Text Proposal can be considered to be captured in Section 8.1 and Section 8.1A of TS 38.213.
------------------------------------------------- < Start of text proposal for 38.213> ------------------------------------------------
[bookmark: _Toc26719399][bookmark: _Toc12021462][bookmark: _Toc36498158][bookmark: _Toc29917284][bookmark: _Toc29899547][bookmark: _Toc29894830][bookmark: _Ref491452917][bookmark: _Toc29899129][bookmark: _Toc20311574]8.1	Random access preamble
< Unchanged parts are omitted >
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 
-	If 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 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. 
< Unchanged parts are omitted >
[bookmark: _Toc29899548][bookmark: _Toc36498159][bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29917285]8.1A	PUSCH for Type-2 random access procedure

< Unchanged parts are omitted >
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  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].
< Unchanged parts are omitted >
------------------------------------------------------- < End of text proposal> --------------------------------------------------------

Proposal 9: It is proposed to capture the validation of RACH occasion in Section 8.1 and 8.1A of the latest version of TS 38.213.

2.8	TP8 for PUSCH scheduled by RAR UL grant
According to interlaced PUSCH structure in NR-U, we need to properly consider modifying the content of the frequency domain resource allocation of Section 8.3 of the current TS 38.213. In other words, we should consider the frequency domain resource allocation based on whether the RRC parameter useInterlacePUCCH-PUSCH-r16 is provided. Wherein, the relevant descriptions on interlaced PUSCH can be found in the Part 6 of the Appendix.
------------------------------------------------- < Start of text proposal for 38.213> ------------------------------------------------
8.3	PUSCH scheduled by RAR UL grant
< Unchanged parts are omitted >
The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common is not provided and by uplink resource allocation type 2 if useInterlacePUCCH-PUSCH-r16  is provided [6, TS 38.214]. For an initial UL BWP size of [image: ] RBs, if useInterlacePUCCH-PUSCH-r16 is not provided, a UE processes the frequency domain resource assignment field as follows
-	if [image: ]
-	truncate the frequency domain resource assignment field to its [image: ] least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert [image: ] most significant bits with value set to '0' after the [image: ] bits to the frequency domain resource assignment field, where [image: ] if the frequency hopping flag is set to '0' and [image: ] is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
For operation with shared spectrum channel access, 
· if useInterlacePUCCH-PUSCH-r16 is provided
· if the subcarrier spacing for the active UL bandwidth part is 30 kHz, truncate the frequency domain resource assignment field to its 5 least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· if the subcarrier spacing for the active UL bandwidth part is 15 kHz, truncate the frequency domain resource assignment field to its 6 least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· if useInterlacePUCCH-PUSCH-r16 is not provided
· if  
· truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
· else
· insert most significant bits with value set to '0' after the  bits to the frequency domain resource assignment field, where  if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· end if
· end if 
< Unchanged parts are omitted >
------------------------------------------------------- < End of text proposal> --------------------------------------------------------
Proposal 10: It is proposed to capture 12 bits for PUSCH frequency resource allocation in RAR in Section 8.3 the latest version of TS 38.213.
 Conclusion
In this contribution, we discuss remaining issues for initial access procedure and have following proposals.
Proposal 1: Replace the parameter “ssbSubcarrierSpacingCommon” with “subCarrierSpacingCommon” for signaling of Q in RAN1 agreement and Clause 4.1 in TS 38.213.
Proposal 2: Capture Alt 1-2 in TS 38.213 on how to signal Q in MIB for NR-U as Alt 1-2 becomes a natural choice according to RAN1 agreement and RAN2 reply LS.
Proposal 3: UE can assume Q = 8 if no Q value of a neighbouring cell is indicated to UE by SIBx or dedicated RRC signalling.
Proposal 4: Merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213.
Proposal 5: Adopt the following TP for 38.215 to capture two agreements on RSSI measurement and align the definition of LTE LAA RSSI in TS 36.214, as it has not reached consensus in last meeting.
Proposal 6: RAN1 should consider the influence of RAN4 agreements about timing reference cell on RAN1 specifications, and ask RAN4 about the consideration on applicable scenarios.
Proposal 7: Support and agree capturing the validation of SFN LSBs in Section 8.2 and 8.2A of TS 38.213, respectively.
Proposal 8: It is proposed to update RRC parameter from “useInterlacePUSCH-Common” and “userInterlacePUSCH-Dedicated” to “useInterlacePUCCH-PUSCH-r16” in Section 7.3.1.1.1 of the latest version of TS 38.212 and Section 8.3 in 38.213.
Proposal 9: It is proposed to capture the validation of RACH occasion in Section 8.1 and 8.1A of the latest version of TS 38.213.
Proposal 10: It is proposed to capture 12 bits for PUSCH frequency resource allocation in RAR in Section 8.3 the latest version of TS 38.213.
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 Appendix
Part 1: LS from RAN2 on SFN LSB indication in msg2/msgB
In the previous RAN2 meeting of RAN2#107, it was agreed to “support extension of RAR window without modifying RA-RNTI” and to “include LSBs of SFN in msg2” for NR-U 4-step RACH. 
The reason for extension of RAR window in NR-U was due to the consideration of LBT failures for msg2 transmission. This extension will cause the same RA-RNTI to be used for msg2 which corresponds to msg1 transmissions in different SFNs. The LSBs of SFN in msg2 indicates the SFN of time when msg1 is transmitted for this msg2. The benefit of using bits in the DCI compared to including them in the msg2 payload is UE power saving and reduced UE complexity by not having to decode msg2 payload which correspond to other SFNs where msg1 transmissions happened.
RAN2#107bis has further discussed the signaling of SFN LSB during the online session for NR-U and agreed on the following for NR-U:
Agreements:
-	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.  
-	For NR-U, 2 bits are enough for a maximum of 40ms response windows.  
-	Multiplexing of responses for more than one SFN is not allowed.

RAN2 agreement on including the 2 LSBs of SFN in DCI was based on the assumption that the reserved bits available in the DCI addressed to RA-RNTI for msg2 transmission can be used for this purpose. In addition, RAN2 assumed that the DCI for msgB scheduling in 2-step RACH can also support this and this is the desirable option per the above agreements.  
RAN2 respectfully asks RAN1 to provide feedback on the inclusion of 2 LSBs of SFN in DCI used for scheduling of msg2 in 4-step RACH and msgB in 2-step RACH on the unlicensed carrier.
Part 2: Response LS from RAN1 to RAN2 LS on SFN LSB indication in msg2/msgB
RAN1 received the RAN2 LS on SFN LSB indication in msg2/msgB and is requested to provide feedback on the possibility of including 2 LSBs of SFN in DCI used for scheduling of msg2 in 4-step RACH and msgB in 2-step RACH on unlicensed carrier.
For both 2-step RACH and 4-step RACH in NR-U, RAN1 does not identify any issues in reusing some of the currently reserved bits in DCI 1_0 scheduling msg2/msgB reception.
RAN1 kindly requests RAN2 to take the above information into account when considering the sync raster design for NR-U.
Part 3: LS on random access procedure in NR-U
Overall Description:
RAN2 has discussed the two following topics relating to the random-access procedure in unlicensed spectrum:

a) CAPC selection for transmission of MsgA Payload:

Based on RAN1 agreement, separate LBTs can be used for preamble and the PUSCH payload of MsgA in 2-step RA. When separate LBTs are performed, the UE needs to select the CAPC for each transmission. RAN2 has agreed to the following:

[bookmark: _GoBack]CAPC selection for transmission of the PUSCH payload of MsgA follows the same mechanism defined for UL CG transmissions.

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.

Actions:
To RAN1 group.
ACTION: RAN2 asks RAN1 to kindly take the above agreement into account and capture the above described validation of the SFN LSBs in TS 38.213.
Part 4: 
Text from “R2-2001981,Introduction of NR operation with Shared Spectrum Access in RRC”
useInterlacePUCCH-PUSCH-r16      ENUMERATED {enabled}                   OPTIONAL    -- Need M
Part 5: RACH occassion validation  in FBE mode
Agreement:in RAN1 #99 meeting
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated
Part 6:PUSCH bits number using interlace mode
In Section 7.3.1.1.1 of 38.212, when interlace parameter is configured , the bits for PUSCH shown as following:
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated useInterlacePUCCH-PUSCH-r16 is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
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