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1	Introduction
During RAN plenary #80, a new version of the release 15 NR specifications was approved. While the specs are in good shape, there are few open points and corrections. 
In this contribution, we discuss open points and corrections to the specification related to the random access design and procedure. Specifically, we consider the following points:
· Corrections to the PRACH configuration tables.
· Clarification to SSB-PRACH occasion association.
· Clarifications to SSB position in burst for SSB-PRACH occasion association.
· Preamble transmission in SUL
· Message 3 BWP and frequency resource allocation
· Time domain repetition for message 3.
· Start of RAR window
· Clarification to TA command latency
2	PRACH Preamble
2.1 	PRACH Configuration Tables
[bookmark: _Hlk519687595]TS 38.211 [8] has the random access configurations in FR1 for paired and unpaired spectrum and FR2 for unpaired spectrum. The following corrections are required per earlier agreements:
In Table 6.3.3.2-3 of TS 38.211 [8], entry 95, the PRACH configuration period should be changed from 16 to 2. This is the corresponding agreement from RAN1#93 meeting [1]:
Agreements:
· The following two entries for format A2 for FR1 and unpaired spectrum are updated:
	92
	A2
	 4 2
	1
	2,3,4,7,8, 9
	0
	12
	3
	4

	94
	A2
	82
	1
	 4 ,7,9
	0
	12
	3
	4



In Table 6.3.3.2-4 of TS 38.211 [8], entry 134, the starting symbol value is “02”, this should be “2”. This is the corresponding agreement from RAN1#93 meeting [1]:
Agreements:
· The following entries for FR2 and unpaired spectrum are updated:
	78
	A3
	1
	0
	9,11,13
	2
	1
	2
	6

	127
	B4
	1
	0
	19,39
	2
	2 
	1
	12

	128
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	1 
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	136
	B4
	1
	0
	3,5,7,9,11,13,15,17,19,21,23,25
	2
	1
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	193
	C2
	1
	0
	23,27,31,35,39
	7
	2
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	2
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



Accordingly, we propose the following text for TS 38.211 [8]:
Proposal 1:
************************************* Start TS 38.211 *******************************************
[bookmark: _Toc516767307]6.3.3.2	Mapping to physical resources
…
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	…
	
	
	
	
	
	
	
	

	95
	A2
	16 2
	1
	2,3,4,7,8,9
	0
	1
	3
	4



….
Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum. 
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	…
	
	
	
	
	
	
	
	

	134
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1
	12



*************************** TS 38.211 – End *********************************************

2.2	SSB PRACH Occasion Association
In section 8.1 of TS 38.213 [9], the association between SS/PBCH blocks and PRACH occasions is described. We propose the following updates for better clarity:
· The number, R, of contention based preambles is per SS/PBCH block per PRACH occasion. This per the following agreement from RAN1#91 [3]:Agreements:
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion




· The preamble indexing in case one SS/PBCH is mapped to multiple PRACH occasions.

Accordingly, we propose the following text for TS 38.213 [9]:
Proposal 2:
************************************* Start TS 38.213 *******************************************
[bookmark: _Toc517265048]8.1	Random access preamble
…
A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block per PRACH occasion by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive PRACH occasions with PRACH occasion k, , containing contention based preamble indices k*R to (k+1)*R-1. The mapping of preamble indices within a PRACH occasion starts with preamble index 0. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index [image: ]. SS/PBCH block indexes are mapped to PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
************************************* End TS 38.213 *******************************************

2.3	SSB Position in burst
In section 8.1 of 38.213 [9], the association between the SS/PBCH blocks and the PRACH occasion is based on the ssb-PositionsInBurst in SystemInformationBlockType1 and/or in ServingCellConfigCommon. However, each IE has a different definition:
· In SystemInformationBlockType1 ssb-PoistionsInBurst is defined as
	ssb-PositionsInBurst				SEQUENCE {
		inOneGroup							BIT STRING (SIZE (8)),
		groupPresence						BIT STRING (SIZE (8))												OPTIONAL -- Cond above6GHzOnly
	}
· While in ServingCellConfigCommon, ssb-PositionsInBurst is defined as
	ssb-PositionsInBurst				CHOICE {
		shortBitmap							BIT STRING (SIZE (4)),
		mediumBitmap						BIT STRING (SIZE (8)),
		longBitmap							BIT STRING (SIZE (64))
	}				
As each IE has a different definition there could be misalignment depending on which IE is selected. RAN2 has discussed this issue and sent LS to RAN1 in R2-1810976. There are two options presented by RAN2 [7]:
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK196][bookmark: OLE_LINK195][bookmark: OLE_LINK246][bookmark: OLE_LINK245][bookmark: OLE_LINK244][bookmark: OLE_LINK259][bookmark: OLE_LINK258][bookmark: OLE_LINK257][bookmark: OLE_LINK256][bookmark: OLE_LINK194][bookmark: OLE_LINK193][bookmark: OLE_LINK251][bookmark: OLE_LINK250][bookmark: OLE_LINK249][bookmark: OLE_LINK248][bookmark: OLE_LINK247][bookmark: OLE_LINK243][bookmark: OLE_LINK242][bookmark: OLE_LINK241][bookmark: OLE_LINK69][bookmark: OLE_LINK68][bookmark: OLE_LINK74][bookmark: OLE_LINK73][bookmark: OLE_LINK72][bookmark: OLE_LINK79][bookmark: OLE_LINK78][bookmark: OLE_LINK77][bookmark: OLE_LINK76][bookmark: OLE_LINK75][bookmark: OLE_LINK82][bookmark: OLE_LINK81][bookmark: OLE_LINK80][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK291][bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK294][bookmark: OLE_LINK273][bookmark: OLE_LINK274][bookmark: OLE_LINK275][bookmark: OLE_LINK4][bookmark: OLE_LINK335][bookmark: OLE_LINK336][bookmark: OLE_LINK265][bookmark: OLE_LINK266][bookmark: OLE_LINK267][bookmark: OLE_LINK343][bookmark: OLE_LINK272][bookmark: OLE_LINK271][bookmark: OLE_LINK270][bookmark: OLE_LINK269][bookmark: OLE_LINK268][bookmark: OLE_LINK348][bookmark: OLE_LINK347][bookmark: OLE_LINK346][bookmark: OLE_LINK345][bookmark: OLE_LINK344][bookmark: OLE_LINK342][bookmark: OLE_LINK341][bookmark: OLE_LINK340][bookmark: OLE_LINK339][bookmark: OLE_LINK334][bookmark: OLE_LINK333][bookmark: OLE_LINK318][bookmark: OLE_LINK317][bookmark: OLE_LINK316][bookmark: OLE_LINK315][bookmark: OLE_LINK276][bookmark: OLE_LINK277][bookmark: OLE_LINK278][bookmark: OLE_LINK298][bookmark: OLE_LINK299][bookmark: OLE_LINK308][bookmark: OLE_LINK307]Option1: Modify the field description of ssb-PositionsInBurst IE in ServingCellConfigCommon to align with target cell RMSI. Specifically, keep the full bitmap in ServingcellConfigCommon but put a restriction in field description that only the same scheme as in SIB1 can be configured during HO and serving cell addition
· [bookmark: OLE_LINK387][bookmark: OLE_LINK388][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: OLE_LINK156][bookmark: OLE_LINK155][bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK394][bookmark: OLE_LINK393][bookmark: OLE_LINK392][bookmark: OLE_LINK391][bookmark: OLE_LINK389][bookmark: OLE_LINK390][bookmark: OLE_LINK171][bookmark: OLE_LINK170][bookmark: OLE_LINK165][bookmark: OLE_LINK164][bookmark: OLE_LINK163][bookmark: OLE_LINK169][bookmark: OLE_LINK168][bookmark: OLE_LINK167][bookmark: OLE_LINK166][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK178][bookmark: OLE_LINK177][bookmark: OLE_LINK176][bookmark: OLE_LINK395]Option2: Add two 8-bit bitmaps as the ssb-PositionsInBurst2 IE in ServingCellConfigCommon, i.e., introduce additional inOneGroup and groupPresence in ServingCellConfigCommon  and explain that it is used for deriving the association of RACH occasion and SSB in handover and serving cell addition case in field description. The full bitmap ssb-PositionsInBurst is kept in ServingcellConfigCommon for rate matching purpose.
Option 1 places a restriction on the allowed values in the field “ssb-PositionsInBurst” in “ServingCellConfigCommon” by using a bitmap that is aligned with the configuration given by compressed field “ssb-PositionsInBurst” in SIB1during handover and cell addition. This limits the usefulness of the full bitmap during handover.
Option 2 introduces a new field in “ServingCellConfigCommon”, this new field carries the compressed SSB information to be used for SSB to PRACH occasion association during handover, keeping the full bitmap field for use with rate matching. We prefer this option as it preserves the intention of having the full bitmap.
Proposal 3:
Reply to RAN2 LS R1-1808214 (R2-1810976) to indicate that option 2 is the preferred option, i.e. add a new field for the compressed SSB bitmap in “ServingCellConfigCommon”.
Furthermore, we propose the following update to 38.213:
Proposal 4:
************************************* Start TS 38.213 *******************************************
8.1	Random access preamble
…
An association period, starting from frame 0, for mapping SS/PBCH blocks 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 are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, if available, else from the value of higher layer parameter ssb-PositionsInBurst2 and/or in ServingCellConfigCommon.  
************************************* End TS 38.213 *******************************************
2.4	Preamble transmission in SUL
The operation of PRACH on SUL is not covered in 38.213 [9]. The following agreement is not included:
Agreements: (RAN1#90 Prague) [6]
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier

[bookmark: _Hlk513727887]In RAN1#91 [3], the threshold is defined as: RSRP-ThresholdSUL
Accordingly, we propose the following text for TS 38.213 [9]:
Proposal 5:
************************************* Start TS 38.213 *******************************************
[bookmark: _Ref491452917][bookmark: _Toc510987646]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 subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 
-  A threshold, RSRP-ThresholdSUL, based on the RSRP to select the SUL carrier or the normal UL carrier.

The UE measures the RSRP on the DL carrier where the UE receives the RMSI, the UE selects the SUL carrier for initial access if and only if the RSRP measured is lower than the threshold RSRP-ThresholdSUL. A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource.
************************************* End TS 38.213 *******************************************

3	Message 3 
3.1		UL BWP of message 3
In the email discussion on UL initial BWP following the RAN1#90bis [4] meeting, the following agreement was made:
Agreements:
· FFS whether all FDMed PRACH transmission occasions configured by RMSI are confined within the initial active UL BWP or not.
· The transmission of PUSCH for Msg.3 and the transmission of PUCCH for Msg.4 HARQ feedback are confined within the initial active UL BWP.

When determining the UL BWP for message 3, there are several cases we would like to consider:
· When active BWP part is the initial UL BWP. In this is case, message 3 will be confined within the initial UL BWP.
· When the active BWP is a dedicated BWP that doesn’t have a PRACH configuration. In this case, UE should revert to the initial UL BWP when transmitting a PRACH preamble, and for message 3 transmission.
· When the active BWP is a dedicated BWP with a PRACH configuration, and the UL active BWP is a superset of the initial UL BWP. One configuration option for the network is to have the same PRACH resource for the dedicated BWP and the initial UL BWP to reduce the PRACH overhead. When the network receives a preamble, it would not be able to distinguish the BWP of the UE. Hence, in this case, message 3 should be confined within the initial UL BWP to avoid ambiguity between the network and the UE.
· When the active BWP is a dedicated BWP with a PRACH configuration, and the UL active BWP is not a superset of the initial UL BWP. In this case, message 3 needs to be confined within the dedicated UL BWP.

Accordingly, we propose the following change to TS 38.213
[bookmark: _Hlk521512025]Proposal 6:
*************************** TS 38.213 – Start *********************************************
[bookmark: _Toc517265050]8.3	Msg3 PUSCH
…
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for When the active BWP is the initial BWP, or when the active BWP has not been configured with PRACH resources, or the active BWP is a superset of the initial UL BWP, Msg3 PUSCH transmission is indicated by higher layers. confined within the initial active UL BWP. Otherwise, when the active BWP part has been configured with PRACH resources, and is not a superset of the initial UL BWP, Msg3 PUSCH transmission is confined with the active BWP.
*************************** TS 38.213 – End *********************************************
3.2	Message 3 frequency resource allocation
In RAN1#92bis [2], the following working assumption was made:
Working assumption: 
interpret RIV in RAR for initial msg3 according to the same method as in LTE

As described in section 3.1, message 3 of a CBRA procedure can be confined within the initial BWP or the active BWP.
· When message 3 is confined within the initial UL BWP, regardless of the active BWP, the signaling of the frequency domain resource allocation is based on the start PRB, and the size of the initial UL BWP. The frequency hopping step is based on the size of the initial UL BWP.
· When message 3 is confined within the active UL BWP the signaling of the frequency domain resource allocation is based on the start PRB, and the size of the active UL BWP. The frequency hopping step is based on the size of the active UL BWP.
· 
[bookmark: _Hlk521512073]Proposal 7:
*************************** TS 38.213 – Start *********************************************
8.3	Msg3 PUSCH
…
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
If msg3 PUSCH is confined within the initial UL BWP
Let  be the size of the initial UL BWP. The resource allocation is relative to the first PRB of the initial UL BWP.
else when mssg3 PUSCH is confined with an active BWP
Let  be the size of the active UL BWP. The resource allocation is relative to the first PRB of the active UL BWP.
end if
if 
Truncate the fixed size resource block assignment to its b least significant bits, where , and interpret the truncated resource block assignment according to the rules for a regular DCI format 0.
else 
Insert b most significant bits with value set to '0' after the NUL_hop hopping bits in the fixed size resource block assignment, where the number of hopping bits NUL_hop is zero when the hopping flag bit is not set to 1, and is defined in Table 8.3-1 when the hopping flag bit is set to 1, and , and interpret the expanded resource block assignment according to the rules for a regular DCI format 0
end if
*************************** TS 38.213 – End *********************************************
3.3		Message 3 Repetition
According to the UE feature list (RP-181483) [10], PUSCH repetition over multiple slots is mandatory with capability signaling. As message 3 is used during initial access, at that time the UE has not signaled its capability to the network, hence repetition of message 3 across multiple slots should not be supported.
Proposal 8:
Repetition across multiple slots is not supported for message 3.
4	RACH Timing
[bookmark: _Hlk519853157]4.1	Start of RAR Window


In section 8.2 of TS 38.213 [9], the RAR window is defined to “start at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least  symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133] and  is the subcarrier spacing configuration for Type1-PDCCH common search space.” It is not clear from this definition, which quantity  refers to.  can refer to , , or some combination of the two quantities. The agreement made is NR-Adhoc3 [5] in Nagoya is:
Agreements:
· For RAR, X can be supported for the timing gap between the end of MSg1 transmission and the starting position of the CORESET for RAR
· Value of X = ceiling(/(symbol duration))*symbol duration, where the symbol duration is based on the RAR numerology
· Where  is to accommodate sufficient time for UE Tx-Rx switching if needed (e.g., for TDD)
· Note: UE Tx-Rx switching latency is up to RAN4

According to this agreement the time gap between the end of the preamble (message 1) and the start of RAR window should be sufficient for the UE to switch from transmitting to receiving. Let’s assume that the last symbol of the preamble is symbol n, and the first symbol of the RAR window (i.e. the first symbol of the control resource set that can carry the PDCCH of the RAR) is symbol n + X. The time gap between the end of the Tx symbol n and the start of Rx symbol n + X is (see Figure 1):

The minimum time for the UE to switch from transmit to receive is . Hence,
  


[bookmark: _Ref519852813]Figure 1: Time between Preamble and RAR.

In FR1, according to TS 38.101-1, , and according to TS 38.133,  (without LTE-NR coexistence). In FR1, according to TS 38.101-2, , and according to TS 38.133, . In both FR1 and FR2, . This is shown in Figure 1. Hence, the value  in the agreement above is 0. Accordingly, we propose the following text change to TS 38.213:
[bookmark: _Hlk519868924]Proposal 9:
************************************* Start TS 38.213 *******************************************
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc517265049]8.2	Random access response


[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with a 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 control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133] and  is the subcarrier spacing configuration for Type1-PDCCH common search space. The length of the window in number of slots, based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter ra-ResponseWindow. 
*************************** TS 38.213 – End *********************************************
4.2	TA command latency
We propose to simplify the description in section 4.2 of TS 38.213 of time between the reception of a TA command and the application of the TA command, by providing a table for the different sub-carrier spacings.
Proposal 10:
************************************* Start TS 38.213 *******************************************
[bookmark: _Toc517265028]4.2	Transmission timing adjustments
…



For a timing advance command received on uplink slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot [image: ] where , [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], [image: ] is the maximum timing advance value that can be provided by the TA command field of 12 bits, [image: ] is a number of slots per subframe, and [image: ] is the subframe duration of 1 msec. [image: ] and [image: ] are determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in a TAG and of their corresponding configured DL BWPs as described in Subclause 12. Slot [image: ] and [image: ] are determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in the TAG and of the initial UL BWP provided by higher layer parameter initialuplinkBWP. Slots n and n+k are with respect to the minimum subcarrier spacing among the subcarrier spacing of all configured UL BWPs for all uplink carriers in TAG. The value k is given by Table 4.2-1. Where, fUL and fDL are the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in a TAG and of their corresponding configured DL BWPs as described in Subclause 12 respectively.

Table 4.2-1: "k", number of UL slots between TA command and application of TA, as a function of UL and DL SCS.
	fUL
	fDL
	k

	15 KHz
	15 KHz
	5

	15 KHz
	30 KHz
	5

	15 KHz
	60 KHz
	5

	30 KHz
	15 KHz
	7

	30 KHz
	30 KHz
	5

	30 KHz
	60 KHz
	5

	60 KHz
	15 KHz
	11

	60 KHz
	30 KHz
	8

	60 KHz
	60 KHz
	8

	60 KH
	120 KHz
	8

	120 KHz
	60 KHz
	13

	120 KHz
	120 KHz
	11



*************************** TS 38.213 – End *********************************************

5	Conclusion
The following proposals have been made regarding the random access design and procedures:
Proposal 1:
************************************* Start TS 38.211 *******************************************

6.3.3.2	Mapping to physical resources
…
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	…
	
	
	
	
	
	
	
	

	95
	A2
	16 2
	1
	2,3,4,7,8,9
	0
	1
	3
	4



….
Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum. 
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	…
	
	
	
	
	
	
	
	

	134
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1
	12



*************************** TS 38.211 – End *********************************************
Proposal 2:
************************************* Start TS 38.213 *******************************************
8.1	Random access preamble
…
A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block per PRACH occasion by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive PRACH occasions k, , with contention based preamble indices k*R to (k+1)*R-1 mapped to PRACH occasion k starting with index 0. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index [image: ]. SS/PBCH block indexes are mapped to PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
************************************* End TS 38.213 *******************************************
Proposal 3:
Reply to RAN2 LS R1-1808214 (R2-1810976) to indicate that option 2 is the preferred option, i.e. add a new field for the compressed SSB bitmap in “ServingCellConfigCommon”.

Proposal 4:
************************************* Start TS 38.213 *******************************************
8.1	Random access preamble
…
An association period, starting from frame 0, for mapping SS/PBCH blocks 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 are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, if available, else from the value of higher layer parameter ssb-PositionsInBurst and/or in ServingCellConfigCommon.  
************************************* End TS 38.213 *******************************************
Proposal 5:
************************************* Start TS 38.213 *******************************************
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 subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 
-  A threshold, RSRP-ThresholdSUL, based on the RSRP to select the SUL carrier or the normal UL carrier.

The UE measures the RSRP on the DL carrier where the UE receives the RMSI, the UE selects the SUL carrier for initial access if and only if the RSRP measured is lower than the threshold RSRP-ThresholdSUL. A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource.
************************************* End TS 38.213 *******************************************
Proposal 6:
*************************** TS 38.213 – Start *********************************************
8.3	Msg3 PUSCH
…
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for When the active BWP is the initial BWP, or when the active BWP has not been configured with PRACH resources, or the active BWP is a superset of the initial UL BWP, Msg3 PUSCH transmission is indicated by higher layers. confined within the initial active UL BWP. Otherwise, when the active BWP part has been configured with PRACH resources, and is not a superset of the initial UL BWP, Msg3 PUSCH transmission is confined with the active BWP.
*************************** TS 38.213 – End *********************************************
Proposal 7:
*************************** TS 38.213 – Start *********************************************
8.3	Msg3 PUSCH
…
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
If msg3 PUSCH is confined within the initial UL BWP
Let  be the size of the initial UL BWP. The resource allocation is relative to the first PRB of the initial UL BWP.
else when mssg3 PUSCH is confined with an active BWP
Let  be the size of the active UL BWP. The resource allocation is relative to the first PRB of the active UL BWP.
end if
if 
Truncate the fixed size resource block assignment to its b least significant bits, where , and interpret the truncated resource block assignment according to the rules for a regular DCI format 0.
else 
Insert b most significant bits with value set to '0' after the NUL_hop hopping bits in the fixed size resource block assignment, where the number of hopping bits NUL_hop is zero when the hopping flag bit is not set to 1, and is defined in Table 8.3-1 when the hopping flag bit is set to 1, and , and interpret the expanded resource block assignment according to the rules for a regular DCI format 0
end if
*************************** TS 38.213 – End *********************************************
Proposal 8:
Repetition across multiple slots is not supported for message 3.

Proposal 9:
************************************* Start TS 38.213 *******************************************
8.2	Random access response


In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with a 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 control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133] and  is the subcarrier spacing configuration for Type1-PDCCH common search space. The length of the window in number of slots, based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter ra-ResponseWindow. 
*************************** TS 38.213 – End *********************************************

Proposal 10:
************************************* Start TS 38.213 *******************************************
4.2	Transmission timing adjustments
…



For a timing advance command received on uplink slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot [image: ] where , [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], [image: ] is the maximum timing advance value that can be provided by the TA command field of 12 bits, [image: ] is a number of slots per subframe, and [image: ] is the subframe duration of 1 msec. [image: ] and [image: ] are determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in a TAG and of their corresponding configured DL BWPs as described in Subclause 12. Slot [image: ] and [image: ] are determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in the TAG and of the initial UL BWP provided by higher layer parameter initialuplinkBWP. Slots n and n+k are with respect to the minimum subcarrier spacing among the subcarrier spacing of all configured UL BWPs for all uplink carriers in TAG. The value k is given by Table 4.2-1. Where, fUL and fDL are the minimum subcarrier spacing among the subcarrier spacings of all configured UL BWPs for all uplink carriers in a TAG and of their corresponding configured DL BWPs as described in Subclause 12 respectively.

Table 4.2-2: "k", number of UL slots between TA command and application of TA, as a function of UL and DL SCS.
	fUL
	fDL
	k

	15 KHz
	15 KHz
	5

	15 KHz
	30 KHz
	5

	15 KHz
	60 KHz
	5

	30 KHz
	15 KHz
	7

	30 KHz
	30 KHz
	5

	30 KHz
	60 KHz
	5

	60 KHz
	15 KHz
	11

	60 KHz
	30 KHz
	8

	60 KHz
	60 KHz
	8

	60 KH
	120 KHz
	8

	120 KHz
	60 KHz
	13

	120 KHz
	120 KHz
	11



*************************** TS 38.213 – End *********************************************
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