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1
Introduction
In this contrition, some clarifications on PUSCH hopping procedure are provided. In particular, the applicability of Nsb for type-1 hopping, the formula for computing max number of contiguous RBs for a hopping user, and clarification of one table are discussed. 
2
Discussion

2.1 Current Specification
In Section 8.4 of [1], it is specified that the number of contiguous RBs that can be assigned to a hopping user is limited to min(
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, where k = 1 or 2 bits , and the number of sub-bands 
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 is given by higher layers. Table 8.4.1 summarizes max PUSCH bandwidth, and the number of hopping bits vs. system bandwidth.
Table 8.4-1: Max PUSCH BW, and Number of Hopping Bits vs. System Bandwidth
	System BW 
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	Max BW assigned to a hopping User
	#Hopping bits for 2nd slot RA 

(k)

	6-49
	min(
[image: image6.wmf]ë

û

UL

RB

/

2

N

y

,
[image: image7.wmf]ë

û

sb

N

N

/

PUSCH

RB

)
	1

	50-110
	min(
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2.2 Parameter Nsb
Parameter Nsb is necessary for proper type-2 PUSCH hopping operation. Each PUSCH assignment has its resource entirely limited within the corresponding subband, which hops with time. 

However, the usage of Nsb for type-1 hopping does not seem to be justified. Indeed, type-1 hopping is built on a fixed hopping pattern, independent of time and subband configuration, for any given system bandwidth. The introduction of Nsb for type-1 hopping only unnecessarily limits UL scheduler, and the length of contiguous RBs assigned to a UE.

Thus, it is proposed to clarify that Nsb is only for type-2 hopping.
2.3 Computation of Max PUSCH Bandwidth
The max number of contiguous RBs for a hopping user is given by min(
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), with the first term due to the number of hopping bits (k = 1 or 2), while the second term is due to subband configuration. 
It appears that the floor(.) operation in 
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 is a bit too conservative. For instance, when 
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= 4 bits. Consequently, 
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 instead, we would have round(24/6)=3RBs. Indeed, 4 bits is sufficient to cover 6 length-1 assignments, 5 length-2 assignments and 4 length-3 PUSCH assignments.
Thus, it is proposed to use 
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 in computing max PUSCH bandwidth for a hopping user.

2.4 Clarification of Table 8.4-1

The second column in Table 8.4-1 shows the maximum bandwidth assigned to a hopping user. Note that the formula is not a function of system bandwidth, and it is already explicitly stated in the text right before the table. 
Thus, for clarification and simplification, it is proposed to remove the 2nd column in Table 8.4-1.
3
Conclusions
In this contribution, we propose to:

· Clarify that Nsb is only for type-2 hopping
· Use 
[image: image19.wmf])

/

2

(

UL

RB

N

round

y

 instead of 
[image: image20.wmf]ë

û

UL

RB

/

2

N

y

 in computing max PUSCH bandwidth for a hopping user.

· Remove the 2nd column (max bw assigned to a hopping user) in Table 8.4-1 for clarification and simplification.
Suggested standard text changes are included in the Appendix.
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Annex – Suggested Standard Text Changes (36.213)
8.4
UE PUSCH Hopping procedure

The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a corresponding PDCCH with DCI format 0 is set otherwise no PUSCH frequency hopping is performed.  

A UE performing PUSCH frequency hopping shall determine its PUSCH resource allocation for the first slot of a subframe (S1) including the lowest index PRB (
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) in subframe n from the resource allocation field in a corresponding PDCCH with DCI format 0 received on subframe n-4.  For a non-adaptive retransmission of a packet on a dynamically assigned PUSCH resource a UE shall determine its hopping type based on the last received PDCCH with DCI Format 0 associated with the packet.  For a PUSCH transmission on a persistently allocated resource on subframe n in the absence of a corresponding PDCCH with a DCI Format 0 in subframe n-4, the UE shall determine its hopping type based on the hopping information in the initial grant that assigned the persistent resource allocation.  The initial grant is either a PDCCH with DCI Format 0 or is higher layer signaled.

The resource allocation field in DCI format 0 excludes either 1 or 2 bits used for hopping information as indicated by Table 8.4-1 below where the number of PUSCH resource blocks is defined as
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 in other cases.  The size of the resource allocation field in DCI format 0 after excluding either 1 or 2 bits shall be 
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, where k = 1 or 2 bits. The number of contiguous RBs that can be assigned to a type-1 hopping user is limited to 
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. The number of contiguous RBs that can be assigned to a type-2 hopping user is limited to min(
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 is given by higher layers.

A UE performing PUSCH frequency hopping shall use one of two possible PUSCH frequency hopping types based on the hopping information.  PUSCH hopping type 1 is described in section 8.4.1 and type 2 is described in section 8.4.2.


	

	
	


	
	


	

	
	


	


Table 8.4-1: Number of Hopping Bits vs. System Bandwidth
	System BW 
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	#Hopping bits for 2nd slot RA 

(k)

	6-49
	1

	50-110
	2


For either hopping type a single bit signaled by higher layers indicates whether PUSCH frequency hopping is inter-subframe only or both intra and inter-subframe.  
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