
3GPP TSG RAN WG1 Meeting #90                                            
R1-1715334
Prague, Czechia, 21th – 25th August 2017

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.211
	CR
	0392
	rev
	1
	Current version:
	14.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Interference randomization for NPDCCH and NPDSCH

	
	

	Source to WG:
	Qualcomm Incorporated, Huawei, HiSilicon

	Source to TSG:
	

	
	

	Work item code:
	NB_IOTenh
	
	Date:
	2017-09-05

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	It was identified that NPDSCH and NPDCCH suffer significant degradation when operating in interference limited scenarios.

	
	

	Summary of change:
	Introduce interference randomization based on RE level rotation

	
	

	Consequences if not approved:
	Reduced performance for NPDSCH and NPDCCH in interference limited scenarios.

	
	

	Clauses affected:
	10.2.3.4, 10.2.5.5

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 36.331CR3068, TS36.306CR1507

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	


10.2.3.4
Mapping to resource elements

NPDSCH can be mapped to one or more than one subframes, 
[image: image1.wmf]SF

N

, as given by clause 16.4.1.3 of 3GPP TS 36.213 [4], each of which shall be transmitted 
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times.

For each of the antenna ports used for transmission of the physical channel, the block of complex-valued symbols 
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1

(

),...,

0

(

ap

symb

)

(

)

(

-

M

y

y

p

p

 shall be mapped to resource elements 
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 which meet all of the following criteria in the current subframe: 

-
the subframe is not used for transmission of NPBCH, NPSS, or NSSS, and 
-
they are assumed by the UE not to be used for NRS, and

-
they are not overlapping with resource elements used for CRS as defined in clause 6 (if any), and

-
the index 
[image: image5.wmf]l

 in the first slot in a subframe fulfils 
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 where 
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l

is given by clause 16.4.1.4 of 3GPP TS 36.213 [4].

The mapping of 
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 in sequence starting with 
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 to resource elements 
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 on antenna port 
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 meeting the criteria above shall be in increasing order of first the index 
[image: image12.wmf]k

 and then the index
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, starting with the first slot and ending with the second slot in a subframe. For NPDSCH not carrying BCCH, after mapping to a subframe, the subframe shall be repeated for 
[image: image14.wmf](

)

1

4

,

min

NPDSCH

rep

-

M

 additional subframes, before continuing the mapping of 
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 to the following subframe. For NPDSCH associated with C-RNTI when interferenceRandomisationConfig is configured, or NPDSCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDSCH associated with G-RNTI or SC-RNTI, define 
[image: image16.wmf])
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as the block of complex-valued symbols mapped to slot number 
[image: image17.wmf]s
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and radio frame number 
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. Each complex-valued symbol 
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shall be multiplied with 
[image: image21.wmf])

(

,

i

s

f

n

n

q

before its transmission, with 
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where the scrambling sequence 
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is given by clause 7.2, and shall be initialized at the start of each subframe with 
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The mapping of 
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 is then repeated until 
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 subframes have been transmitted. For NPDSCH carrying BCCH, the 
[image: image27.wmf])

1

(

),...,

0

(

ap

symb

)

(

)

(

-

M

y

y

p

p

is mapped to 
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 subframes in sequence and then repeated until 
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 subframes have been transmitted. 
The NPDSCH transmission can be configured by higher layers with transmission gaps where the NPSDCH transmission is postponed. There are no gaps in the NPDSCH transmission if 
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 is given by the higher layer parameter dl-GapThreshold and 
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 is given by [4]. The gap starting frame and subframe is given by 
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 where the gap periodicity,
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, is given by the higher layer parameter dl-GapPeriodicity. The gap duration in number of subframes is given by 
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 is given by the higher layer parameter dl-GapDurationCoeff. For NPDSCH carrying the BCCH there are no gaps in the transmission. 

The UE shall not expect NPDSCH in subframe 
[image: image37.wmf]i

 if it is not a NB-IoT downlink subframe, except for transmissions of NPDSCH carrying SystemInformationBlockType1-NB in subframe 4. In case of NPDSCH transmissions, in subframes that are not NB-IoT downlink subframes, the NPDSCH transmission is postponed until the next NB-IoT downlink subframe.  

< Unchanged parts are omitted >
10.2.5.5
Mapping to resource elements

The block of complex-valued symbols 
[image: image38.wmf])
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 shall be mapped in sequence starting with 
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 to resource elements 
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 on the associated antenna port which meet all of the following criteria: 

-
they are part of the NCCE(s) assigned for the NPDCCH transmission, and

-
they are not used for transmission of NPBCH, NPSS, or NSSS , and 
-
they are assumed by the UE not to be used for NRS, and

-
they are not overlapping with resource elements used for PBCH, PSS, SSS, or CRS as defined in clause 6 (if any), and

-
the index 
[image: image41.wmf]l

 in the first slot in a subframe fulfils 
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 where 
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NPDCCHStar
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is given by clause 16.6.1 of 3GPP TS 36.213 [4].

The mapping to resource elements 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
[image: image47.wmf]l

, starting with the first slot and ending with the second slot in a subframe. Denote 
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 as the complex-valued symbols that are mapped to resource elements meeting the criteria above, with the insertion of <NIL> elements in the locations of resource elements which are not part of the NCCE(s) assigned for the NPDCCH transmission.
For NPDCCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or NPDCCH associated with G-RNTI or SC-RNTI, or for NPDCCH associated with C-RNTI when interferenceRandomisationConfig is configured, each complex-valued symbol 
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where the scrambling sequence 
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is given by clause 7.2, and shall be initialized at the start of each subframe with 
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The NPDCCH transmission can be configured by higher layers with transmissions gaps where the NPDCCH transmission is postponed. The configuration is the same as described for NPDSCH in clause 10.2.3.4.

The UE shall not expect NPDCCH in subframe 
[image: image59.wmf]i

 if it is not a NB-IoT downlink subframe. In case of NPDCCH transmissions, in subframes that are not NB-IoT downlink subframes, the NPDCCH transmission is postponed until the next NB-IoT downlink subframe.  
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