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1 Introduction
In Rel-14 Uplink Capacity Enhancement WI, new special subframe configuration 10 (SSC10) is introduced to exploit the UL transmission capability for special subframe [1]. We find that 
· An HARQ-ACK indicated in PHICH resource in subframe n+kPHICH cannot be associated without ambiguity with PUSCH transmission in subframe n, with kPHICH specified in Table 9.1.2-3 in TS 36.213 for UE configured with higher layer parameter symPUSCH-UpPts-r14. 

· The number of PHICH groups for PHICH resources in subframes 1 and 6 is not consistent with those in subframes 0 and 5 in Table 6.9-1 in TS 36.211 for UE configured with higher layer parameter symPUSCH-UpPts-r14.
In this contribution, we provide our analysis and propose CR texts in the appendix.
2 PHICH Assignment ambiguity for Frame Structure 2
The PHICH assignment procedure for frame structure type 2 is specified in TS 36.213 V14.4.0 in section 9.1.2. 

For PUSCH transmissions in subframe n, the UE determines the corresponding PHICH resource of in subframe [image: image1.wmf]PHICH
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+

, The parameter kPHICH is specified in Table  9.1.2-3 in TS 36.213 for UE configured with higher layer parameter symPUSCH-UpPts-r14 on the serving cell and on the secondary cell.
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 for TDD and UE configured with symPUSCH-UpPts-r14
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Further, in TS 36.213 v14.4.0, section 9.1.2, the PHICH resource is identified by the index pair [image: image3.wmf])
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is the PHICH group number and [image: image5.wmf]seq
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is the orthogonal sequence index within the group as defined by:
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Consider TDD UL-DL subframe configuration #0. Using kPHICH as given in Table 9.1.2-3, PUSCH in subframe n is associated with HARQ-ACK in PHICH resource in subframe n+ kPHICH as follows
· PUSCH in subframe n = 3 and 4 associated with PHICH resource in subframe 0, 

· PUSCH in subframe n = 6 and 7 associated with PHICH resource in subframe 1,

· PUSCH in subframe n = 8 and 9 associated with PHICH resource in subframe 5,

· PUSCH in subframe n = 1 and 2 associated with PHICH resource in subframe 6 

There is ambiguity for PUSCH transmissions in subframes n = 1 and 2, or n = 6 and 7 to identify the PHICH resource using IPHICH parameter. To remove ambiguity, we propose that usage of IPHICH=1 is extended to subframes 2 and 7 in TDD UL-DL subframe configuration 0 when UE is configured with higher layer parameter symPUSCH-UpPts-r14 as follows
For UE not configured with higher layer parameter symPUSCH-UpPts-r14

IPHICH = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 4 or 9,



    0 otherwise

Otherwise, for UE configured with higher layer parameter symPUSCH-UpPts-r14 

 IPHICH = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 2, 4, 7, or 9, 



     0 otherwise

We further propose that the usage of IPHICH=1 is similarly extended to subframes TDD UL-DL subframe configuration 1, 2, 3, 4, 5 and 6 to remove the ambiguity as follows
IPHICH = 1 for TDD UL/DL configuration 1, 2 with PUSCH transmission in subframe n = 2 or 7, 



     0 otherwise

IPHICH = 1 for TDD UL/DL configuration 3, 4, 5 with PUSCH transmission in subframe n = 2, 



     0 otherwise

IPHICH = 1 for TDD UL/DL configurations 6 with PUSCH transmission in subframe n = 1 or 4 



     0 otherwise

Proposal 1: The usage of IPHICH in TS 36.213 section 9.1.2 in PHICH assignment procedure can be extended to subframes TDD UL-DL subframe configurations 0, 1, 2, 3, 4, 5, and 6 for UE configured with higher layer parameter symPUSCH-UpPts-r14 to remove ambiguity in PHICH assignment procedure.
3 PHICH Groups for Frame Structure 2
The number of PHICH groups for frame structure type 2 is specified in TS 36.211 V14.4.0 in Table 6.9-1 in section 6.9 for UE not configured with symPUSCH-UpPts-r14.
Table 6.9-1: The factor 
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 for frame structure type 2

	Uplink-downlink
configuration
	Subframe number 
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	2
	1
	0
	0
	0
	2
	1
	0
	0
	0

	1
	0
	1
	0
	0
	1
	0
	1
	0
	0
	1
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	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	3
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1

	4
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	6
	1
	1
	0
	0
	0
	1
	1
	0
	0
	1


There is mismatch for the number of PHICH groups for PHICH resources to indicate HARQ-ACK of PUSCH transmission in associated subframes between Table 9.1.2-3 in section 2 above and Table 6.9-1. Consider example for TDD UL-DL configuration index 0. The number of PHICH groups for PHICH resources in subframes 1 and 6 is not consistent with those in subframes 0 and 5 with m0 = 2, m1 = 1, m5 = 2, and m6 = 1.
It is proposed that a new Table 6.9-2 is specified. In the above example, the number of PHICH groups for PHICH resources in subframes 1 and 6 is consistent with those in subframes 0 and 5 with m0 = 2, m1 = 2, m5 = 2, and m6 = 2. The new Table 6.9-2 also indicates the values of factor mi for the TDD UL-DL subframe configuration 1, 2, 3, 4, 5, 6.

Table 6.9-2: The factor 
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 for frame structure type 2

	Uplink-downlink
configuration
	Subframe number 
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Proposal 2: The number of PHICH groups for PHICH resources in Table 6.9-2 in TS 36.211 is aligned with the PHICH assignment procedure in TDD UL-DL subframe configurations 0, 1, 2, 3, 4, 5, and 6 for UE configured with higher layer parameter symPUSCH-UpPts-r14 in TS 36.211.

4 UE HARQ-ACK ambiguity for Frame Structure 2

The UE HARQ-ACK procedure for frame structure type 2 is specified in TS 36.213 V14.4.0 in section 8.3. If the UE is configured with higher layer parameter symPUSCH-UpPts-r14, it is specified that 
For TDD UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to[image: image11.wmf]0
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, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated in Table 8.3-2. An HARQ-ACK received on the PHICH in the resource corresponding to[image: image12.wmf]1
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, as defined in TS 36.213 section 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-6.
The parameter k is specified in Table 8.3-2 in TS 36.213 for UE configured with higher layer parameter symPUSCH-UpPts-r14.
Table 8.3-2: k for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number i
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The UE HARQ-ACK procedure for TDD UL/DL configuration 0 also makes use of IPHICH. Subframes 1, 2, 3, 5, 6, 7, and 8 correspond to IPHICH = 0; subframes 4 and 9 correspond to IPHICH = 1.   

With extended usage of IPHICH proposed for the PHICH assignment procedure in section 2, the subframes 2 and 7 correspond to IPHICH = 1. There is ambiguity for the usage of to IPHICH between the UE HARQ-ACK procedure and the PHICH assignment procedure for subframes 2 and 7. 
To remove ambiguity, it is proposed to use new parameter IPHICH-HARQ instead of IPHICH as defined in TS 36.213 subclause 9.1.2 for TDD UL/DL configuration 0 when UE is configured with higher layer parameter symPUSCH-UpPts-r14. The new IPHICH-HARQ parameter can be defined in a similar way to IPHICH parameter.

For UE not configured with higher layer parameter symPUSCH-UpPts-r14
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Otherwise, for UE configured with higher layer parameter symPUSCH-UpPts-r14 

 IPHICH = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 2, 4, 7 or 9 



     0 otherwise

IPHICH-HARQ = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 4 or 9 



     0 otherwise

IPHICH = 1 for TDD UL/DL configuration 1, 2 with PUSCH transmission in subframe n = 2 or 7 



     0 otherwise

IPHICH = 1 for TDD UL/DL configuration 3, 4, 5 with PUSCH transmission in subframe n = 2 



     0 otherwise

IPHICH = 1 for TDD UL/DL configurations 6 with PUSCH transmission in subframe n = 1 or 4 



     0 otherwise

Proposal 3: A new parameter IPHICH-HARQ instead of IPHICH as defined in TS 36.213 subclause 9.1.2 for TDD UL/DL configuration 0 when UE is configured with higher layer parameter symPUSCH-UpPts-r14 to avoid ambiguity for the usage of to IPHICH between the UE HARQ-ACK procedure and the PHICH assignment procedure in TS 36.213 section 8.3 UE HARQ-ACK procedure. 
5 Conclusions 

In this document, we discussed the PHICH assignment procedure ambiguity for SSC10 and PHICH resource groups for UE configured with higher layer parameter symPUSCH-UpPts-r14. Based on the above analysis, we suggest RAN1 to correct it. A text proposal is provided in the Appendix for discussion. 
Proposal 1: The usage of IPHICH in TS 36.213 section 9.1.2 in PHICH assignment procedure can be extended to subframes TDD UL-DL subframe configurations 0, 1, 2, 3, 4, 5, and 6 for UE configured with higher layer parameter symPUSCH-UpPts-r14 to remove ambiguity in PHICH assignment procedure.

Proposal 2: The number of PHICH groups for PHICH resources in Table 6.9-2 in TS 36.211 is aligned with the PHICH assignment procedure in TDD UL-DL subframe configurations 0, 1, 2, 3, 4, 5, and 6 for UE configured with higher layer parameter symPUSCH-UpPts-r14.

Proposal 3: A new parameter IPHICH-HARQ instead of IPHICH as defined in TS 36.213 subclause 9.1.2 for TDD UL/DL configuration 0 when UE is configured with higher layer parameter symPUSCH-UpPts-r14 to avoid ambiguity for the usage of to IPHICH between the UE HARQ-ACK procedure and the PHICH assignment procedure in TS 36.213 section 8.3 UE HARQ-ACK procedure. 
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9.1.2
PHICH assignment procedure

                     < Unchanged parts are omitted >

The PHICH resource is identified by the index pair[image: image14.wmf])
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where 

[image: image18.wmf]DMRS

n

is mapped from the cyclic shift for DMRS field (according to Table 9.1.2-2) in the most recent PDCCH/EPDCCH with uplink DCI format [4] for the transport block(s) associated with the corresponding PUSCH transmission. [image: image19.wmf]DMRS

n

shall be set to zero, if there is no PDCCH/EPDCCH with uplink DCI format for the same transport block, and

if the initial PUSCH for the same transport block is semi-persistently scheduled, or
if the initial PUSCH for the same transport block is scheduled by the random access response grant . 
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is the spreading factor size used for PHICH modulation as described in Subclause 6.9.1 in [3].
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 is the lowest PRB index in the first slot of the corresponding PUSCH transmission 
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 is the number of PHICH groups configured by higher layers as described in Subclause 6.9 of [3],

For UE not configured with higher layer parameter symPUSCH-UpPts-r14
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Otherwise, for UE configured with higher layer parameter symPUSCH-UpPts-r14 

 IPHICH = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 2, 4, 7 or 9 



     0 otherwise

IPHICH-HARQ = 1 for TDD UL/DL configuration 0 with PUSCH transmission in subframe n = 4 or 9 



     0 otherwise

IPHICH = 1 for TDD UL/DL configuration 1, 2 with PUSCH transmission in subframe n = 2 or 7 



     0 otherwise

IPHICH = 1 for TDD UL/DL configuration 3, 4, 5 with PUSCH transmission in subframe n = 2 



     0 otherwise

IPHICH = 1 for TDD UL/DL configurations 6 with PUSCH transmission in subframe n = 1 or 4 



     0 otherwise
                              < Unchanged parts are omitted >

8.3 UE HARQ-ACK procedure
< Unchanged parts are omitted >

For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell and, if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 

For frame structure type 2 UL/DL configuration 1-6, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2.

For frame structure type 2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to  IPHICH=0 as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise an HARQ-ACK received on the PHICH in the resource corresponding to  IPHICH-HARQ= 0 as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-2. For frame structure type 2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to  IPHICH= 1 when UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise  IPHICH-HARQ= 1, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-6.

For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD and serving cell is frame structure type 2,

For serving cell with an UL-reference UL/DL configuration (defined in Subclause 8.0) belonging to {1,2,3,4,5,6}, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k for the serving cell as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2, where "TDD UL/DL Configuration" in Table 8.3-1 and Table 8.3-2 refers to the UL-reference UL/DL Configuration.

For a serving cell with UL-reference UL/DL configuration 0 (defined in Subclause 8.0), an HARQ-ACK received on the PHICH in the resource corresponding to IPHICH=0 , as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k for the serving cell as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise an HARQ-ACK received on the PHICH in the resource corresponding to  IPHICH-HARQ= 0, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-2, where "TDD UL/DL Configuration" in Table 8.3-1 and Table 8.3-2 refers to the UL-reference UL/DL configuration. For a serving cell with UL-reference UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to  IPHICH= 1 when UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise IPHICH-HARQ= 1, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-6 for the serving cell.

For FDD-TDD, if a serving cell is a secondary cell with UL-reference UL/DL configuration 0 and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 1 for scheduling the serving cell, for downlink subframe i, if a transport block was transmitted in the associated PUSCH subframe i-6 for the serving cell then PHICH resource corresponding to that transport block is not present in subframe i. 

< Unchanged parts are omitted >

TS 36.211, v14.4.0

6.9 Physical hybrid ARQ indicator channel

           < Unchanged parts are omitted >

The PHICH carries the hybrid-ARQ ACK/NACK. Multiple PHICHs mapped to the same set of resource elements constitute a PHICH group, where PHICHs within the same PHICH group are separated through different orthogonal sequences. A PHICH resource is identified by the index pair 
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For frame structure type 1 and type 3, the number of PHICH groups 
[image: image28.wmf]group

PHICH

N

 is constant in all subframes and given by


[image: image29.wmf](

)

é

ù

(

)

é

ù

ï

î

ï

í

ì

×

=

prefix

 

cyclic

 

extended

for 

8

2

prefix

 

cyclic

 

normal

for 

8

DL

RB

g

DL

RB

g

group

PHICH

N

N

N

N

N


where 
[image: image30.wmf]{

}

2

,

1

,

2

1

,

6

1

g

Î

N

 is provided by higher layers. The index 
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For frame structure type 2, the number of PHICH groups may vary between subframes and is given by 
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 is given by Table 6.9-1 with the uplink-downlink configuration provided by the higher-layer parameter subframeAssignment if UE is not configured with symPUSCH-UpPts-r14, otherwise where 
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 is given by Table 6.9-2 with the uplink-downlink configuration provided by the higher-layer parameter subframeAssignment. The index 
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Table 6.9-1: The factor 
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 for frame structure type 2

	Uplink-downlink
configuration
	Subframe number 
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	2
	1
	0
	0
	0
	2
	1
	0
	0
	0

	1
	0
	1
	0
	0
	1
	0
	1
	0
	0
	1

	2
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	3
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1

	4
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	6
	1
	1
	0
	0
	0
	1
	1
	0
	0
	1


Table 6.9-2: The factor 
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 for frame structure type 2

	Uplink-downlink
configuration
	Subframe number 
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	2
	2
	0
	0
	0
	2
	2
	0
	0
	0

	1
	0
	2
	0
	0
	1
	0
	2
	0
	0
	1

	2
	0
	0
	0
	2
	0
	0
	0
	0
	2
	0

	3
	1
	0
	0
	0
	0
	0
	0
	0
	2
	1

	4
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1

	5
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0

	6
	2
	1
	0
	0
	0
	2
	1
	0
	0
	1


 < Unchanged parts are omitted >
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