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1	Introduction
[bookmark: _Hlk510705081]This document proposes to clarify RACH Msg3 frequency domain resource allocation and define default values for frequency domain frequency allocation type as well as RBG size for FD resource allocation type 0.
2	RACH Msg3 resource allocation
[bookmark: _Hlk513467709]In RAN1#94 [1], the following agreement was reached:
	Agreements:
· To adopt the following TP to Section 8.3 of 38.213:
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
- if NsizeBWP ≤ 180
- Truncate the Msg3 PUSCH frequency resource allocation to its b least significant bits, where b=⎾log2(NsizeBWP (NsizeBWP+1)/2)˥, and interpret the truncated frequency resource allocation according to the rules for DCI format 0_0
- else
- Insert b most significant bits with value set to ‘0’ after the NUL_hop hopping bits in the Msg3 PUSCH frequency resource allocation, where the number of hopping bits NUL_hop is zero when the frequency hopping flag is not set to 1, and is defined in Table 8.3-1 when the hopping flag bit is set to1, and b=(⎾log2(NsizeBWP (NsizeBWP+1)/2)˥ - 14), and interpret the expanded frequency resource allocation according to the rules for DCI format 0_0
-  end if


This agreement is reflected in TS 38.213 section 8.2. At the same time the following text was introduced to section 8.3, where the MSG3 transmission always uses the initial BWP size in the interpretation of the frequency allocation field:
	An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP


The subclause 8.2 would need to be adapted to use the frequency allocation with the size of the initial BWP as defined in subclause 8.3. At the same time some field name alignment is also proposed. 
Proposal 1: Adopt the text proposal provided in the Annex A for MSG3 frequency domain resource allocation.
3	Default parameterization for resource allocation type
RAN2 LS [4] requested RAN1 to define a number of default allocations. Related analysis and proposals are provided in [5]. The resource allocation related proposals are re-iterated here with proper text proposals in the Annex
3.1	Default frequency domain resource allocation type
RRC parameter resourceAllocation defines whether type0, type1 or dynamic switch is used (see below). The lack of resourceAllocation in the RRC configuration should fall back to using frequency domain resource allocation type 1. A corresponding TP for both DL and UL resource allocation is provided in the Annex B.
resourceAllocation as defined by TS38.331
	resourceAllocation ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch }



Proposal 2: Adopt the text proposal provided in the Annex B for default frequency domain resource allocation type
3.2	Default RBG size for frequency domain RA type 0
RRC parameter rbg-Size defines whether Configuration 1 or Configuration 2 is to be used to determine the RBG size to  be used with the frequency domain resource allocation type 0. A note in the RRC specification description for the rbg-Size already defines that if nothing is signalled, then configuration 1 is used. This could be considered complete, but if the UE hasn’t been provided with the the message that could carry rbg-Size, it may be unclear that the Configuration 1 should still be used. Thus 
rbg-Size as defined by TS38.331
	rbg-Size ENUMERATED {config2} OPTIONAL, -- Need S
…
rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1. The NW may only set the field to config2 if resourceAllocation is set to resourceAllocationType0 or dynamicSwitch. Note: rbg-Size is used when the transformPrecoder parameter is disabled.


Proposal 3: Adopt the text proposal provided in the Annex C for default RBG size configuration for frequency domain resource allocation type 0
4	Conclusions
Adopt the text proposals for RAR response resource allocation, for the default frequency domain resource allocation type for DL and UL, and for the default RBG size for FD resource allocation type 0 as proposed in Annex A, B and C respectively.
Proposal 1: Adopt the text proposal provided in the Annex A for MSG3 frequency domain resource allocation.
Proposal 2: Adopt the text proposal provided in the Annex B for default frequency domain resource allocation type
Proposal 3: Adopt the text proposal provided in the Annex C for default RBG size configuration for frequency domain resource allocation type 0
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Annex	A: TP on RAR resource allocation
8.2	Random access response
*** unchanged part not shown ***
If the value of the frequency hopping flag is 0, the UE transmits Msg3 PUSCH without frequency hopping; otherwise, the UE transmits Msg3 PUSCH with frequency hopping.


For Tthe Msg3 PUSCH transmissions, frequency resource allocation is for uplink resource allocation type 1 [6, 38.214] is used for frequency domain resource allocation. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. For the purposes of frequency domain resource allocation for Msg3 PUSCH, the BWP size and the location of the start of the BWP are determined as specified in subclause 8.3. A UE processes the Msg3 PUSCH frequency resource allocation field in an active UL BWP of RBs as follows


-	if 


-	truncate the Msg3 PUSCH frequency resource allocation field to its  least significant bits and interpret the truncated Msg3 PUSCH frequency resource allocation field as for the frequency domain resource assignmentallocation field in DCI format 0_0 as described in [6, 38.214] 
-	else





-	insert  most significant bits with value set to ‘0’ after the  bits to the Msg3 PUSCH frequency resource allocation 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 Msg3 PUSCH frequency resource allocation field as for the frequency domain resource assignmentallocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
The Msg3 PUSCH MCS is determined from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, 38.214]. 

The TPC command value  is used for setting the power of the Msg3 PUSCH, as described in Subclause 7.1.1, and is interpreted according to Table 8.2-2. 
In a non-contention based random access procedure, the CSI request field in the RAR UL grant indicates whether or not the UE includes an aperiodic CSI report in the corresponding PUSCH transmission according to [6, TS 38.214]. In a contention based random access procedure, the CSI request field is reserved.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1




Table 8.2-2: TPC Command  for Msg3 PUSCH
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Unless the UE is configured a subcarrier spacing, the UE receives subsequent PDSCH using same subcarrier spacing as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI 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]. 
8.3	Msg3 PUSCH
Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
If the UE applies transform precoding to an Msg3 PUSCH transmission with frequency hopping, the frequency offset for the second hop [6, TS38.214] is given in Table 8.3-1.
Table 8.3-1: Frequency offset for second hop for Msg3 PUSCH transmission with frequency hopping
	Number of PRBs in the initialactive UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	


	0
	



	
	1
	



	


	00
	



	
	01
	



	
	10
	



	
	11
	Reserved



A subcarrier spacing for an Msg3 PUSCH transmission is provided by higher layer parameter SubcarrierSpacing in BWP-UplinkCommon. A UE transmits PRACH and Msg3 PUSCH on a same uplink carrier of a same serving cell. 
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
*** unchanged part not shown ***



Annex	B: TP on default FD RA type
[bookmark: _Toc517439449]5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pdsch-Config to 'dynamicswitch', the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation. If resourceAllocation parameter is not provided for the downlink, then downlink resource allocation type 1 is used.
*** unchanged part not shown ***
[bookmark: _Toc517439507]6.1.2.2	Resource allocation in frequency domain
The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI except for Msg.3 PUSCH initial transmission, in which case the frequency domain resource allocation is determined according to Subclause 8.3 of [6, 38.213]. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.
If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation. If resourceAllocation parameter is not provided for the uplink, then uplink resource allocation type 1 is used.
*** unchanged part not shown ***


Annex	C: TP on default RBG size config for FD RA type 0
[bookmark: _Toc517439450]5.1.2.2.1	Downlink resource allocation type 0
In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured by PDSCH-Config and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1. If the parameter rbg-Size is not provided, Configuration 1 is used.
Table 5.1.2.2.1-1: Nominal RBG size P
	Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16



*** unchanged part not shown ***

[bookmark: _Toc517439508]6.1.2.2.1	Uplink resource allocation type 0
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config and the size of the bandwidth part as defined in Table 6.1.2.2.1-1. If the parameter rbg-Size is not provided, Configuration 1 is used.
Table 6.1.2.2.1-1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36 
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16



*** unchanged part not shown ***
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