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	There exist some ambiguity and inefficiency in PUSCH hopping procedure specifications, in particular:

· The 2nd column in Table 8.4.1-1 is misleading and should be removed. 

· There is some inconsistency in the notation of the number of hopping bits for PUSCH
· Parameter Nsb is used for both type-1 and type-2 hopping. When Nsb=1, both types end up with the same mirror hopping, which is rather inefficient. In addition, parameter Nsb is not necessary in limiting the PUSCH assignment size for type-1 PUSCH hopping. 



	
	

	Summary of change:
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	· Remove the 2nd column in Table 8.4.1-1 

· Use the same notation of NUL_hop to denote the number of hopping bits for PUSCH

· Have parameter Nsb only for type-2 PUSCH hopping, and introduce a new parameter (with two possible values) for type-1 hopping (mirror hopping or not), such that the following can be supported:
· Mirror hopping for both types
· Mirror hopping + type-1 hopping

· Mirror hopping + type-2 hopping

· Type-1 + Type-2 hopping

In addition, Clarify that Nsb is only used for limiting the PUSCH assignment size for type-2 PUSCH hopping. 
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	Isolated impact analysis:

The correction in this CR has isolated impact. It solely affects the eNB/UE behaviour in transmitting/receiving the PUSCH. The correction would not affect implementations behaving like indicated in the CR, and would affect implementations supporting the corrected functionality otherwise.


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 to 1 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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. For type 2 PUSCH hopping, 
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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 NUL_hop = 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 NUL_hop vs. System Bandwidth
	System BW 
[image: image13.wmf]UL

RB

N


	#Hopping bits for 2nd slot RA 

(NUL_hop)

	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.  
8.4.1  
Type 1 PUSCH Hopping
For SubmodePUSCHHoppingType1
 =0, and PUSCH hopping type 1, the RA is 
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) in the first slot in subframe i from PRB index (
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) in the second slot in subframe i from PRB index 
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, where SubmodePUSCHHoppingType1 is configured by higher layers.  
For SubmodePUSCHHoppingType1 =1,
 and PUSCH hopping type 1 the hopping bit or bits indicated in Table 8.4-1 determine
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 as defined in Table 8.4-2. The lowest index PRB (
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The lowest index PRB (
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) of the 2nd slot RA in subframe i is defined as
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For the inter-subframe only hopping case, the 1st slot RA is applied to even CURRENT_TX_NB, and the 2nd slot RA is applied to odd CURRENT_TX_NB.









�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1270572144.unknown

_1270572543.unknown

_1283084823.unknown

_1283592616.unknown

_1280624473.unknown

_1270572496.unknown

_1265439668.unknown

_1267876022.unknown

_1270394809.unknown

_1270394822.unknown

_1267973361.unknown

_1265699310.unknown

_1265714758.unknown

_1265709644.unknown

_1265699254.unknown

_1265270211.unknown

_1265439265.unknown

_1265439270.unknown

_1265270305.unknown

_1265050593.unknown

