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Background
In this contribution, we discuss some corrections on 
· Msg3 PUSCH frequency Resource allocation 
Corrections on Msg3 PUSCH frequency resource allocation
The following agreements have been reached in previous meeting. 

	Agreements (RAN1#93):
· [bookmark: _GoBack]Increase the number of bits for RIV in RAR from 12 bits to 14 bits.
Working assumption: (RAN1#92bis) 
· interpret RIV in RAR for initial msg3 according to the same method as in LTE



Utilizing LTE’s method to interpret RIV in RAR for initial Msg.3 has been agreed. Msg 3 PUSCH frequency resource allocation will be indicated based on the RIV interpretation. However, how to truncate or insert bits for the Msg.3 PUSCH frequency resource allocation field in RAR grant has still not been specified in spec. Following is RIV interpretation of LTE. 
	=== 36.213 V15.2.0 (2018-06), section 6.2 ===
6.2	Random Access Response Grant
-	The fixed size resource block assignment field is interpreted as follows:
-	if [image: ]
-	Truncate the fixed size resource block assignment to its b least significant bits, where [image: ], 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 8.4-1 when the hopping flag bit is set to 1, and [image: ], and interpret the expanded resource block assignment according to the rules for a regular DCI format 0
-	end if
-	The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 15 in Table 8.6.1-1.
-	The TPC command [image: ] shall be used for setting the power of the PUSCH, and is interpreted according to Table 6.2-1. 
end if
…
In non-contention based random access procedure, the CSI request field is interpreted to determine whether an aperiodic CQI, PMI, RI, and CRI report is included in the corresponding PUSCH transmission according to Subclause 7.2.1. In contention based random access procedure, the CSI request field is reserved.



Based on the principle of LTE RIV interpretation method, a similar spec description can be as follow: 
	=== 38.213 V15.2.0 (2018-06) ===
8.2	Random access response

The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. 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. 
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
-  if NsizeBWP ≤ [A]
- 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



However, there are two uncertain points below which should be clarified in NR spec:
· Point 1: A reference number [A] used to determine the truncation or insertion of Msg3 PUSCH frequency resource allocation field
· Point 2: the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field.

Regarding the reference number [A], increasing the number of bits for RIV in RAR from 12 bits to 14 bits has been reached in last RAN1 meeting. Hence the [A] can be derived based on b=⎾log2(NsizeBWP (NsizeBWP+1)/2)˥ by setting b=14bits. [A] = 180 should be a proper number which can be used to determine the truncation or insertion of Msg3 PUSCH frequency resource allocation field.
Proposal 1
· A reference number used to determine the truncation or insertion of Msg3 PUSCH frequency resource allocation field can be set to 180 resource blocks.
· Text proposal (with red wording and revised mark) as a candidate is provided in Annex.
Regarding the point 2, in LTE there is only uplink bandwidth configuration for UE for a cell, while in NR UE is configured with one or multiple UL BWPs for a cell. According to 38.321[1], UE can initiate random access procedure in certain UL BWP for which the PRACH occasions are configured. Hence UE will initiate random access procedure not only on initial UL BWP but also on other UE-specific UL BWPs. Also the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field will be different in a cell. Although there is a description in 38.213[2] regarding the bandwidth of NsizeBWP, that An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by higher layers, it seems to be indefinite. It is necessary to make the bandwidth of NsizeBWP concrete so that UE can interpret Msg3 PUSCH frequency resource allocation field to obtain the same understanding of resource allocation with gNB. 

As known, the random access procedure is classified as non-contention based random access procedure and contention based access procedure. For non-contention based random access procedure, gNB has knowledge of the UL BWP on which the RRC-CONNECTED UE is currently operating and the UL BWP on which RRC-CONNECTED UE will initiate the random access procedure. Being specifically, if the active UL BWP has no configured PRACH occasions, the RRC-CONNECTED UE switch the active UL BWP to initial UL BWP. After switching, the initial UL BWP would be an active UL BWP and RRC-CONNECTED UE initiate the non-contention based random access procedure on the active UL BWP. gNB is aware of the UL BWP on which RRC-CONNECTED UEs initiate the non-contention based random access procedure. Hence for non-contention based random access procedure, the UL BWP NsizeBWP used for Msg3 PUSCH frequency resource allocation field can be the size of active UL BWP. 

Proposal 2:
· In non-contention based random access procedure, the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field is the size of active UL BWP.
Contention based random access procedure can be performed by an IDLE or RRC-CONNECTED UE. A IDLE UE performs contention based random access on initial UL BWP while an RRC-CONNECTED UE can perform contention based random access on initial UL BWP and other UL BWP for which the PRACH occasions are configured. For contention based random access procedure, a simple way is that the bandwidth NsizeBWP used for Msg3 PUSCH frequency resource allocation field is always the size of initial UL BWP. Even for typical case that two UL BWPs like initial UL BWP and another UE-specific UL BWP share the PRACH occasions, although gNB has no knowledge that which UE initiates the random access procedure on which UL BWP, gNB can configure the same start position for corresponding UL BWPs to ensure Msg3 PUSCH allocation. The agreement regarding the start position of UL BWP for contention random access has been agreed in RAN2 101bis [3] as below. It is feasible that UEs regardless in initial UL BWP or UE-specific UL BWP utilize the size of initial UL BWP to interpret the Msg3 PUSCH frequency resource allocation field. gNB and UEs regardless in initial UL BWP or UE-specific UL BWP will have same understanding of the Msg3 PUSCH resource allocation.
	RAN2 assumes that if UL BWP is used for the UL/DL linking for CB RACH, the UL BWP start position need to be the same for all UEs that can use this RACH resource. 


 
Proposal 3
· In contention based random access procedure, the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field is the size of initial UL BWP.
Conclusion
In this contribution, we discuss some corrections on Msg3 PUSCH frequency resource allocation. We have the following proposals:
Proposal 1
· A reference number used to determine the truncation or insertion of Msg3 PUSCH frequency resource allocation field can be set to 180 resource blocks.
· Text proposal (with red wording and revised mark) as a candidate is provided in Annex.
Proposal 2:
· In non-contention based random access procedure, the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field is the size of active UL BWP.
Proposal 3
· In contention based random access procedure, the bandwidth of NsizeBWP used for Msg3 PUSCH frequency resource allocation field is the size of initial UL BWP.
Annex

	=== 38.213 V15.2.0 (2018-06) ===
8.2	Random access response

The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. 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. 
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
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