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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last two meetings, RAN1 discussed how to support frequency hopping for PUSCH in NR and reached the following agreements:
· .
Agreements at RAN1#91:
· For PUSCH transmission with UL grant (other than Msg.3) and Type 2 UL transmission without UL grant with intra-slot FH 
· Frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· Explicit frequency hopping flag is included into DCI format scheduling/activating UL transmission
· If the frequency hopping flag is enabled, the following number of hopping bits are taken from the resource allocation Type 1 indication field:
· 1 bit: if the active BWP less than X1 PRB
· To indicate one of two RRC configured offsets
· 2 bit: if the active BWP is larger or equal than X1 
· To indicated one of four RRC configured offsets
· The value of X1 is fixed in the spec with a value of [50]
Agreements:
· The hopping offset for Msg3 is indicated in RAR/DCI respectively, along with a separate information field for the hopping flag 
· No RRC impact for frequency hopping applied to Msg.3.
· The possible values of hopping offsets are fixed in the specification
Agreements:
· For Type 1 UL transmission without UL grant with intra-slot FH, a separated frequency hopping offset field from the frequency resource allocation field is explicitly configured by UE-specific RRC signaling.
· The possible values for frequency hopping offset are the same as that for UL transmission with UL grant.
Agreements:
· The hopping offset for Msg3 is indicated in RAR/DCI respectively, along with a separate information field for the hopping flag 
· No RRC impact for frequency hopping applied to Msg.3.
· The possible values of hopping offsets are fixed in the specification
Agreements:
· No additional RRC configuration is needed in determining the hopping boundary for PUSCH
Agreements:
· For PUSCH other than Msg.3 over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a given carrier for a UE.
Agreements at RAN1#AH-1801:
· The value range for the parameter frequency-hopping-offset is any integer value between 1 and .
· Confirm the value 50 as the boundary number of PRBs in the active UL BWP between the bandwidths having two or four frequency offsets for frequency hopping on PUSCH.
· Note: above proposals are applicable for both UL transmission with dynamic grant and with configured grant.

In this contribution, we discuss some missing details of the frequency hopping (FH) for uplink PUSCH transmission in NR.

Missing details of the FH in RRC connected UE 
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In RAN1#91, it was agreed that if the frequency hopping flag is enabled, the following number of hopping bits are taken from the resource allocation Type 1 indication field:
· 1 bit: if the active BWP less than X1 PRB
· To indicate one of two RRC configured offsets
· 2 bit: if the active BWP is larger or equal than X1 
· To indicated one of four RRC configured offsets
· The value of X1 is fixed in the spec with a value of [50]

However, the above agreement has not been implemented in the latest TS38.214 specification.
[bookmark: _GoBack]For NR TS38.214 in section 6.3, we propose to capture the number of frequency hopping bits used in the DCI format for different BWP sizes as follows:
Proposal 1 (Text Proposal for TS 38.214 section 6.3):
When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than 50 PRBs, one of two higher layer configured offsets is indicated in the UL grant with the number of hopping bits is given by Table 6.3-1. 
-	when the size of the active BWP is equal to or greater than 50 PRBs, one of four higher layer configured offsets is indicated in the UL grant with the number of hopping bits is given by Table 6.3-1. 
Table 6.3-1: Number of Hopping NUL_hop Bits NUL_hop vs. BWP
	
BWP
                          
	#Hopping bits  
(NUL_hop)

	6-49
	1

	50-275
	2




Missing details of the FH before RRC connection/Msg3 
For Msg3 (i.e. before RRC connection setup), it was agreed that the hopping offset for Msg3 is indicated in RAR/DCI along with a separate information field for the hopping flag and the possible values of hopping offsets are fixed in the specification. This agreement has not been captured yet in the latest specifications.
We propose that fixed values of the frequency hopping offsets should be captured in the specification similar to LTE. In this case, we propose Table 6.3-2 for the frequency hopping offsets for different BWP sizes.
Table 6.3-2: DCI format 0/1 hopping bit definition
	
BWP
                          
	#Hopping bits  
(NUL_hop)
	Information in
 hopping bits
	Resource for the second hop

	6 – 49
	1
	0
	/2)mod 

	
	
	1
	/4)mod 

	50 – 110
	2
	00
	/2)mod 

	
	
	01
	/4)mod 

	
	
	10
	/2)mod 

	
	
	11
	/4)mod 




Proposal 2: The frequency hopping offsets for before RRC connection setup should be captured in TS 38.214 specification and we propose the contents in Table 6.3-2 for different BWP sizes.

Conclusions
In this contribution, we have discussed some missing details of the frequency hopping (FH) for uplink PUSCH transmission in NR and we have the following proposals:
Proposal 1: Agree Text Proposal for section 6.3 of TS 38.214.
Proposal 2: The frequency hopping offsets for before RRC connection setup should be captured in TS 38.214 specification and we propose the contents in Table 6.3-2 for different BWP sizes.
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