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1 Introduction

Channel State Information Reference Signal (CSI-RS) was introduced in Rel-10 for enhanced downlink multiple antenna transmission. In RAN1#62 meeting a number of agreements were reached concerning the CSI-RS signalling design, as well as the associated PDSCH muting aspects. Details can be found in [1].
In this contribution, the remaining issues of downlink CSI-RS signalling and PDSCH muting are discussed, together with our recommendations.
2 Remaining issues in CSI-RS signalling design
The following remaining issues in downlink CSI-RS signalling and PDSCH muting design are discussed:
· Configurations for one CSI-RS port;
· Collision avoidance between CSI RS and BCH/PSS/SSS/Paging/SIB, considering both FDD and TDD;
· Support of multiple of 4 msec duty cycle;
· eICIC related considerations;
· Usage of CSI-RS in transmission mode 9;
· CSI-RS sequence generation;
· Considerations on PDSCH muting.
2.1 Configurations for one CSI-RS port
The CSI-RS configuration to (k’, l’) indices in the cases of 2, 4, and 8 CSI-RS ports have been agreed in RAN1#62bis meeting [1]. Furthermore, it was decided that the CSI-RS configuration is signalled by 5 bits [1]. However, the configurations for one CSI-RS port have not been decided and need to be defined. There are two options:
· Mapping Option 1: Add one more bit for CSI-RS configuration signalling, resulting in 6 bits in total. This will allow the full utilization of available CSI-RS REs for one CSI-RS port and thus provide maximum flexibility. This may be useful in the scenario, where a number of cells/sites collaborate for CoMP transmissions. The corresponding mapping table for Option 1 is given in Annex 1.
· Mapping Option 2:  If the agreed number of signalling bits (i.e., 5) is not to be changed, then the number of allowed configurations for one CSI-RS port has to be halved. For instance, while the RE with the smaller index number in one “CSI-RS RE pair” may be used for CSI-RS, the other RE in the “CSI-RS pair” can be used for data. Compared with Mapping Option 1, this option reduces the number of punctured data REs and maintains the signalling overhead as for 2, 4, and 8 CSI-RS ports. The disadvantage of Option 2 is that the maximum number of allowed one-port configurations will be the same as the two-port case, which can not provide the maximum possible flexibility in the one-port case. The suggested mapping table for Option 2 is given in Annex 2.
Considering that in practical CoMP deployment we may not support a large-sized cooperating set, the halved number of one-port CSI-RS configurations as stated in Mapping Option 2 may be sufficient. Therefore, we propose that:
Proposal 1: The Mapping Option 2 is preferred, namely to have 5 bits for CSI-RS configuration signalling as agreed in RAN1#62bis and let the number of one-port configurations be the same as that of the two-port case. Accordingly, it is suggested to adopt the mapping tables in Annex 2.
2.2 Collision avoidance between CSI-RS and BCH/PSS/SSS/Paging/SIB
At the RAN1#62 meeting, the baseline CSI-RS configurations of Table 1 were agreed [2]:

Table 1: Baseline CSI-RS configurations agreed at the RAN1#62 meeting [2].
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Furthermore, the currently agreed CSI-RS signalling duty cycle can be one of the following values: 5ms, 10ms, 20ms, 40ms and 80ms [2]. It is possible that CSI-RS collides with BCH/PSS/SSS/Paging/SIB, which should be taken into account in the detailed pattern design.
PBCH/PSS/SSS:
In order to maintain the backward compatibility of LTE R8/9, REs carrying BCH/PSS/SSS signals shall be avoided in CSI-RS RE allocation. There are two options:

1. Subframes #0 and #5 are excluded from CSI-RS configuration to ensure orthogonality of CSI-RS subframes and the subframes delivering BCH/PSS/SSS. However, this option has negative impact on TDD (especially for TDD configuration 0), where the flexibility of CSI-RS configuration would therefore be quite limited.

2. In subframes #0 and #5, the CSI-RS patterns that would collide with BCH/PSS/SSS symbols will not be used.
Among the two options, we prefer Option 1 for FDD and Option 2 for TDD.
SIB:
SIB-1 is dynamically scheduled by eNB in subframe #5 of every even-numbered radio frame, while SIB-2 is delivered in PUSCH and is preferred to be used for CSI-RS signalling [3]. In any case, no matter SIB-1 or SIB-2 is used to transmit CSI-RS in the same subframe, it will be impossible to decode SIB-2 to get corresponding CSI-RS configuration due to incorrect rate matching process, hence a typical chicken-and-egg problem as described in [4]. Therefore, CSI-RS and SIB-1/2 should not be transmitted in the same subframe.
Paging:
The collision between CSI-RS and Paging shall be avoided for ensuring reliable Paging transmissions. Particularly, Paging transmission may occur in subframes {#0}, {#0, #5}, {#0, #1, #5, #6} in TDD, but if the paging pattern of {#0, #1, #5, #6} is used in TDD uplink-downlink configuration #0, it will be not possible for CSI-RS transmissions if Paging has to be completed avoided. Therefore, for this particular case it is suggested that some subframes, for example subframe #1, is allowed for CSI-RS transmission with restricted CSI-RS pattern allocations for minimizing their negative impact on Paging.
According to our analysis above, we propose that CSI-RS should not be transmitted in the following scenarios, which may be left for implementation:

1. Entire subframes #0 and #5 for FDD, or those symbols used for BCH/PSS/SSS in subframes #0 and #5 for TDD;
2. SIB-1 in subframe #5 in every even-numbered radio frame;
3. SIB-2;
4. Paging.
Proposal 2: that CSI-RS should not be transmitted in the said scenarios, which may be left for implementation.
2.3 Support of multiple of 4ms duty cycle

Considering the UL HARQ timing in HetNet operations for FDD, multiple of 4ms duty cycle may have some benefits [5]. However, since MIB/SIB and Paging have a duty cycle of 10ms, the 4ms CSI-RS duty cycle will inevitably result in collisions. Furthermore, the 4ms option will incur significantly increased signalling complexity for TDD systems due to the various configurations. Also, the mix of 4ms and other agreed CSI-RS duty cycle options will complicate the PDSCH muting design that has to consider the alignment of CSI-RS transmission from and muting operations among a number of cells.
Proposal 3: Multiple of 4ms CSI-RS duty cycle is not supported at least for TDD.

2.4 eICIC related considerations
Almost Blank Subframe (ABS) was introduced in Rel-10 for facilitating the eICIC operations in non-CA based heterogeneous networks. An ABS is a subframe in which only the following signals are transmitted [6]:
· CRS;
· PSS/SSS/PBCH/SIB1/Paging/PRS, if applicable. In other words, when they coincide with an ABS, they are allowed to be transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)

Specifically, if an ABS coincides with an MBSFN subframe not carrying any signal in its data region, CRS is also not transmitted in the data region. Furthermore, MBSFN subframes carrying signal in data region shall not be configured as ABS.
The employment of ABSs is beneficial for ICI mitigation in HetNets. More precisely, in normal DL subframes of a Macro-cell, the DL transmission from the Macro-cell will impose high ICI on the nearby Pico-UEs (PUE). In ABSs, however, the data REs are muted such that the above-mentioned interference is significantly reduced, thus greatly improving the performance of victim PUEs.

According to the agreements from RAN1#62bis meeting, a bitmap pattern will be used for indicating ABS pattern of Macro-cell to Pico-cell with a duty cycle of:

· 40ms for FDD;

· 20ms for TDD DL/UL configuration 1-5, 70ms for TDD DL/UL configuration 0, and 60ms for TDD DL/UL configuration 6.
The prohibition of CSI-RS transmissions in ABS does not seem to bring significant benefits; instead, it will result in loss of accuracy on CSI measurement for the UEs in the aggressor due to the missing CSI-RS in ABS. Furthermore, depending on their specific interfering situation, the UEs in the victim cell may not share the same ABS patterns [7], and thus are only aware of the ABSs configured for themselves. This means that the UEs would be unable to distinguish the ABSs that are not configured for them from the normal subframes. Then, if CSI-RS is not presence in those ABSs they are not aware of, their measurement in these subframes would fail, resulting in degradation of the accuracy of CSI estimation.

Hence, we recommend the following proposal:
Proposal 4: CSI-RS should be allowed in ABS.
2.5 Usage of CSI-RS in transmission mode 9
At RAN1#62bis meeting, it was agreed that when a Rel-10 UE is configured in any of transmission modes 1 to 8, it uses only CRS for channel estimation for all Rel-8 CSI feedback modes. On the other hand, when a Rel-10 UE is configured in transmission mode 9, it is not decided whether it should use only CSI-RS (including 1, 2, 4, or 8 CSI-RS ports), or uses either CSI-RS or CRS for channel estimation for all CSI feedback modes. In our view, allowing CRS in TM9 will increase the testing efforts while bringing little additional benefits. Therefore, we suggest that:
Proposal 5: When a Rel-10 UE is configured in transmission mode 9, it uses only CSI-RS (1, 2, 4, or 8 CSI-RS ports) for channel estimation for all CSI feedback modes.
2.6 CSI-RS sequence generation
The CSI reference-signal sequence 
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Since the locations of CSI-RS and DM-RS do not overlap in the subframe, it is desired to reuse the initial state of DL DM-RS scrambling sequence for CSI-RS with minimum difference, which is given by TS 36.211 as:
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Proposal 6: The CSI-RS sequence generation can borrow the existing definition for CRS as in TS 36.211 (Rel-8/9).
2.7 Considerations on PDSCH muting

The introduction of CSI-RS provides an efficient way for enhanced feedback facility in LTE-Advanced networks. However, it is also possible that CSI-RS is disabled in some scenarios. When both LTE and LTE-A networks co-exist at the same frequency band, for instance LTE for Marco and LTE-A for Femto, then the Femto-cell may disable its CSI-RS for reducing interference to the Macro-UEs (MUE). On the other hand, even when CSI-RS is not configured in this Femto-cell, PDSCH muting may still be needed in that cell for the sake of benefiting CSI measurement in its neighbouring LTE-A cells, where CSI-RS is configured.

Proposal 7: PDSCH muting can be configured in a cell without CSI-RS.
According to [1], there remain two options for PDSCH muting:

· Option 1: Muted REs cannot be located in subframes without CSI-RS;
· Option 2: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle.
Employment of PDSCH muting will result in performance degradation for Rel-8/9 UEs. In order to minimize the impact from muting on legacy UEs, the locations of muted REs should be restricted to the same subframes, where the serving-cell CSI-RS is transmitted, whenever possible. On the other hand, however, the CSI-RS configuration used in neighbour cells may be different. For instance, the CSI-RS in Femto-cells a small number of UEs may be supported, and thus a shorter CSI-RS duty cycle may be used to improve the accuracy of CSI estimation. In contrast, a Macro-cell typically has a large number of UEs and hence medium to long duty cycles may be more appropriate, considering the overhead due to the presence of CSI-RS.

Proposal 8: Option 2 is preferred: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle.
3 Conclusion

In this contribution, the remaining issues of CSI-RS signalling design are discussed. Our proposals are summarised as follows:
Proposal 1: The Mapping Option 2 is preferred, namely to have 5 bits for CSI-RS configuration signalling as agreed in RAN1#62bis and let the number of one-port configurations be the same as that of the two-port case. Accordingly, it is suggested to adopt the mapping tables in Annex 2.
Proposal 2: that CSI-RS should not be transmitted in the said scenarios, which can be left for implementation.
Proposal 3: Multiple of 4ms CSI-RS duty cycle is not supported at least for TDD.

Proposal 4: CSI-RS should be allowed in ABS.
Proposal 5: When a Rel-10 UE is configured in transmission mode 9, it uses only CSI-RS (1, 2, 4, or 8 CSI-RS ports) for channel estimation for all CSI feedback modes.
Proposal 6: The CSI-RS sequence generation can borrow the existing definition for CRS as in TS 36.211 (Rel-8/9).

Proposal 7: PDSCH muting can be configured in a cell without CSI-RS.
Proposal 8: Option 2 is preferred: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle.
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Annex 1: CSI-RS configuration mapping based on Mapping Option 1 of Section 2.1
Table 1: Mapping from CSI configuration to 
[image: image6.wmf])

'

,

'

(

l

k

 for normal cyclic prefix based on Mapping Option 1 of Section 2.1.
	
	CSI Configuration
	Number of CSI reference signals configured

	
	
	1
	2
	4
	8

	
	
	
[image: image7.wmf](

)

'

,

'

l

k


	
[image: image8.wmf]2

mod

s

n


	
[image: image9.wmf](

)

'

,

'

l

k


	
[image: image10.wmf]2

mod

s

n


	
[image: image11.wmf](

)

'

,

'

l

k


	
[image: image12.wmf]2

mod

s

n


	
[image: image13.wmf](

)

'

,

'

l

k


	
[image: image14.wmf]2

mod

s

n



	Frame structure type 1 and 2
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0

	
	1
	(9,6)
	0
	
	
	
	
	
	

	
	2
	(11,2)
	1
	(11,2)
	1
	(11,2)
	1
	(11,2)
	1

	
	3
	(11,3)
	1
	
	
	
	
	
	

	
	4
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1

	
	5
	(9,3)
	1
	
	
	
	
	
	

	
	6
	(7,2)
	1
	(7,2)
	1
	(7,2)
	1
	(7,2)
	1

	
	7
	(7,3)
	1
	
	
	
	
	
	

	
	8
	(9,5)
	1
	(9,5)
	1
	(9,5)
	1
	(9,5)
	1

	
	9
	(9,6)
	1
	
	
	
	
	
	

	
	10
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	
	

	
	11
	(8,6)
	0
	
	
	
	
	
	

	
	12
	(10,2)
	1
	(10,2)
	1
	(10,2)
	1
	
	

	
	13
	(10,3)
	1
	
	
	
	
	
	

	
	14
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	
	

	
	15
	(8,3)
	1
	
	
	
	
	
	

	
	16
	(6,2)
	1
	(6,2)
	1
	(6,2)
	1
	
	

	
	17
	(6,3)
	1
	
	
	
	
	
	

	
	18
	(8,5)
	1
	(8,5)
	1
	(8,5)
	1
	
	

	
	19
	(8,6)
	1
	
	
	
	
	
	

	
	20
	(3,5)
	0
	(3,5)
	0
	
	
	
	

	
	21
	(3,6)
	0
	
	
	
	
	
	

	
	22
	(2,5)
	0
	(2,5)
	0
	
	
	
	

	
	23
	(2,6)
	0
	
	
	
	
	
	

	
	24
	(5,2)
	1
	(5,2)
	1
	
	
	
	

	
	25
	(5,3)
	1
	
	
	
	
	
	

	
	26
	(4,2)
	1
	(4,2)
	1
	
	
	
	

	
	27
	(4,3)
	1
	
	
	
	
	
	

	
	28
	(3,2)
	1
	(3,2)
	1
	
	
	
	

	
	29
	(3,3)
	1
	
	
	
	
	
	

	
	30
	(2,2)
	1
	(2,2)
	1
	
	
	
	

	
	31
	(2,3)
	1
	
	
	
	
	
	

	
	32
	(1,2)
	1
	(1,2)
	1
	
	
	
	

	
	33
	(1,3)
	1
	
	
	
	
	
	

	
	34
	(0,2)
	1
	(0,2)
	1
	
	
	
	

	
	35
	(0,3)
	1
	
	
	
	
	
	

	
	36
	(3,5)
	1
	(3,5)
	1
	
	
	
	

	
	37
	(3,6)
	1
	
	
	
	
	
	

	
	38
	(2,5)
	1
	(2,5)
	1
	
	
	
	

	
	39
	(2,6)
	1
	
	
	
	
	
	

	Frame structure type 2 only
	40
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	41
	(11,2)
	1
	
	
	
	
	
	

	
	42
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	43
	(9,2)
	1
	
	
	
	
	
	

	
	44
	(7,1)
	1
	(7,1)
	1
	(7,1)
	1
	(7,1)
	1

	
	45
	(7,2)
	1
	
	
	
	
	
	

	
	46
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	
	

	
	47
	(10,2)
	1
	
	
	
	
	
	

	
	48
	(8,1)
	1
	(8,1)
	1
	(8,1)
	1
	
	

	
	49
	(8,2)
	1
	
	
	
	
	
	

	
	50
	(6,1)
	1
	(6,1)
	1
	(6,1)
	1
	
	

	
	51
	(6,2)
	1
	
	
	
	
	
	

	
	52
	(5,1)
	1
	(5,1)
	1
	
	
	
	

	
	53
	(5,2)
	1
	
	
	
	
	
	

	
	54
	(4,1)
	1
	(4,1)
	1
	
	
	
	

	
	55
	(4,2)
	1
	
	
	
	
	
	

	
	56
	(3,1)
	1
	(3,1)
	1
	
	
	
	

	
	57
	(3,2)
	1
	
	
	
	
	
	

	
	58
	(2,1)
	1
	(2,1)
	1
	
	
	
	

	
	59
	(2,2)
	1
	
	
	
	
	
	

	
	60
	(1,1)
	1
	(1,1)
	1
	
	
	
	

	
	61
	(1,2)
	1
	
	
	
	
	
	

	
	62
	(0,1)
	1
	(0,1)
	1
	
	
	
	

	
	63
	(0,2)
	1
	
	
	
	
	
	


Table 2: Mapping from CSI configuration to 
[image: image15.wmf])

'

,

'

(

l

k

 for extended cyclic prefix based on Mapping Option 1 of Section 2.1.
	
	CSI Configuration
	Number of CSI reference signals configured

	
	
	1
	2
	4
	8

	
	
	
[image: image16.wmf](

)

'

,

'

l

k


	
[image: image17.wmf]2

mod

s

n


	
[image: image18.wmf](

)

'

,

'

l

k


	
[image: image19.wmf]2

mod

s

n


	
[image: image20.wmf](

)

'

,

'

l

k


	
[image: image21.wmf]2

mod

s

n


	
[image: image22.wmf](

)

'

,

'

l

k


	
[image: image23.wmf]2

mod

s

n



	Frame structure type 1 and 2
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0

	
	1
	(11,5)
	0
	
	
	
	
	
	

	
	2
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0

	
	3
	(9,5)
	0
	
	
	
	
	
	

	
	4
	(10,4)
	1
	(10,4)
	1
	(10,4)
	1
	(10,4)
	1

	
	5
	(10,5)
	1
	
	
	
	
	
	

	
	6
	(9,4)
	1
	(9,4)
	1
	(9,4)
	1
	(9,4)
	1

	
	7
	(9,5)
	1
	
	
	
	
	
	

	
	8
	(5,4)
	0
	(5,4)
	0
	(5,4)
	0
	
	

	
	9
	(5,5)
	0
	
	
	
	
	
	

	
	10
	(3,4)
	0
	(3,4)
	0
	(3,4)
	0
	
	

	
	11
	(3,5)
	0
	
	
	
	
	
	

	
	12
	(4,4)
	1
	(4,4)
	1
	(4,4)
	1
	
	

	
	13
	(4,5)
	1
	
	
	
	
	
	

	
	14
	(3,4)
	1
	(3,4)
	1
	(3,4)
	1
	
	

	
	15
	(3,5)
	1
	
	
	
	
	
	

	
	16
	(8,4)
	0
	(8,4)
	0
	
	
	
	

	
	17
	(8,5)
	0
	
	
	
	
	
	

	
	18
	(6,4)
	0
	(6,4)
	0
	
	
	
	

	
	19
	(6,5)
	0
	
	
	
	
	
	

	
	20
	(2,4)
	0
	(2,4)
	0
	
	
	
	

	
	21
	(2,5)
	0
	
	
	
	
	
	

	
	22
	(0,4)
	0
	(0,4)
	0
	
	
	
	

	
	23
	(0,5)
	0
	
	
	
	
	
	

	
	24
	(7,4)
	1
	(7,4)
	1
	
	
	
	

	
	25
	(7,5)
	1
	
	
	
	
	
	

	
	26
	(6,4)
	1
	(6,4)
	1
	
	
	
	

	
	27
	(6,5)
	1
	
	
	
	
	
	

	
	28
	(1,4)
	1
	(1,4)
	1
	
	
	
	

	
	29
	(1,5)
	1
	
	
	
	
	
	

	
	30
	(0,4)
	1
	(0,4)
	1
	
	
	
	

	
	31
	(0,5)
	1
	
	
	
	
	
	

	Frame structure type 2 only
	32
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	33
	(11,2)
	1
	
	
	
	
	
	

	
	34
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1

	
	35
	(10,2)
	1
	
	
	
	
	
	

	
	36
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	37
	(9,2)
	1
	
	
	
	
	
	

	
	38
	(5,1)
	1
	(5,1)
	1
	(5,1)
	1
	
	

	
	39
	(5,2)
	1
	
	
	
	
	
	

	
	40
	(4,1)
	1
	(4,1)
	1
	(4,1)
	1
	
	

	
	41
	(4,2)
	1
	
	
	
	
	
	

	
	42
	(3,1)
	1
	(3,1)
	1
	(3,1)
	1
	
	

	
	43
	(3,2)
	1
	
	
	
	
	
	

	
	44
	(8,1)
	1
	(8,1)
	1
	
	
	
	

	
	45
	(8,2)
	1
	
	
	
	
	
	

	
	46
	(7,1)
	1
	(7,1)
	1
	
	
	
	

	
	47
	(7,2)
	1
	
	
	
	
	
	

	
	48
	(6,1)
	1
	(6,1)
	1
	
	
	
	

	
	49
	(6,2)
	1
	
	
	
	
	
	

	
	50
	(2,1)
	1
	(2,1)
	1
	
	
	
	

	
	51
	(2,2)
	1
	
	
	
	
	
	

	
	52
	(1,1)
	1
	(1,1)
	1
	
	
	
	

	
	53
	(1,2)
	1
	
	
	
	
	
	

	
	54
	(0,1)
	1
	(0,1)
	1
	
	
	
	

	
	55
	(0,2)
	1
	
	
	
	
	
	


Annex 2: CSI-RS configuration mapping based on Mapping Option 2 of Section 2.1
Table 3: Mapping from CSI configuration to 
[image: image24.wmf])

'

,

'

(

l

k

 for normal cyclic prefix based on Mapping Option 2 of Section 2.1.
	
	CSI Configuration
	Number of CSI reference signals configured

	
	
	1
	2
	4
	8

	
	
	
[image: image25.wmf](

)

'

,

'

l

k


	
[image: image26.wmf]2

mod

s

n


	
[image: image27.wmf](

)

'

,

'

l

k


	
[image: image28.wmf]2

mod

s

n


	
[image: image29.wmf](

)

'

,

'

l

k


	
[image: image30.wmf]2

mod

s

n


	
[image: image31.wmf](

)

'

,

'

l

k


	
[image: image32.wmf]2

mod

s

n



	Frame structure type 1 and 2
	0
	(9,6)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0

	
	1
	(11,3)
	1
	(11,2)
	1
	(11,2)
	1
	(11,2)
	1

	
	2
	(9,3)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1

	
	3
	(7,3)
	1
	(7,2)
	1
	(7,2)
	1
	(7,2)
	1

	
	4
	(9,6)
	1
	(9,5)
	1
	(9,5)
	1
	(9,5)
	1

	
	5
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	
	

	
	6
	(10,2)
	1
	(10,2)
	1
	(10,2)
	1
	
	

	
	7
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	
	

	
	8
	(6,2)
	1
	(6,2)
	1
	(6,2)
	1
	
	

	
	9
	(8,5)
	1
	(8,5)
	1
	(8,5)
	1
	
	

	
	10
	(3,6)
	0
	(3,5)
	0
	
	
	
	

	
	11
	(2,5)
	0
	(2,5)
	0
	
	
	
	

	
	12
	(5,3)
	1
	(5,2)
	1
	
	
	
	

	
	13
	(4,2)
	1
	(4,2)
	1
	
	
	
	

	
	14
	(3,3)
	1
	(3,2)
	1
	
	
	
	

	
	15
	(2,2)
	1
	(2,2)
	1
	
	
	
	

	
	16
	(1,3)
	1
	(1,2)
	1
	
	
	
	

	
	17
	(0,2)
	1
	(0,2)
	1
	
	
	
	

	
	18
	(3,6)
	1
	(3,5)
	1
	
	
	
	

	
	19
	(2,5)
	1
	(2,5)
	1
	
	
	
	

	Frame structure type 2 only
	20
	(11,2)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	21
	(9,2)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	22
	(7,2)
	1
	(7,1)
	1
	(7,1)
	1
	(7,1)
	1

	
	23
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	
	

	
	24
	(8,1)
	1
	(8,1)
	1
	(8,1)
	1
	
	

	
	25
	(6,1)
	1
	(6,1)
	1
	(6,1)
	1
	
	

	
	26
	(5,2)
	1
	(5,1)
	1
	
	
	
	

	
	27
	(4,1)
	1
	(4,1)
	1
	
	
	
	

	
	28
	(3,2)
	1
	(3,1)
	1
	
	
	
	

	
	29
	(2,1)
	1
	(2,1)
	1
	
	
	
	

	
	30
	(1,2)
	1
	(1,1)
	1
	
	
	
	

	
	31
	(0,1)
	1
	(0,1)
	1
	
	
	
	


Table 4: Mapping from CSI configuration to 
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	Frame structure type 1 and 2
	0
	(11,5)
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0

	
	1
	(9,5)
	0
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0

	
	2
	(10,4)
	1
	(10,4)
	1
	(10,4)
	1
	(10,4)
	1

	
	3
	(9,5)
	1
	(9,4)
	1
	(9,4)
	1
	(9,4)
	1

	
	4
	(5,5)
	0
	(5,4)
	0
	(5,4)
	0
	
	

	
	5
	(3,5)
	0
	(3,4)
	0
	(3,4)
	0
	
	

	
	6
	(4,4)
	1
	(4,4)
	1
	(4,4)
	1
	
	

	
	7
	(3,5)
	1
	(3,4)
	1
	(3,4)
	1
	
	

	
	8
	(8,4)
	0
	(8,4)
	0
	
	
	
	

	
	9
	(6,4)
	0
	(6,4)
	0
	
	
	
	

	
	10
	(2,4)
	0
	(2,4)
	0
	
	
	
	

	
	11
	(0,4)
	0
	(0,4)
	0
	
	
	
	

	
	12
	(7,5)
	1
	(7,4)
	1
	
	
	
	

	
	13
	(6,4)
	1
	(6,4)
	1
	
	
	
	

	
	14
	(1,5)
	1
	(1,4)
	1
	
	
	
	

	
	15
	(0,4)
	1
	(0,4)
	1
	
	
	
	

	Frame structure type 2 only
	16
	(11,2)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	17
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1

	
	18
	(9,2)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	19
	(5,2)
	1
	(5,1)
	1
	(5,1)
	1
	
	

	
	20
	(4,1)
	1
	(4,1)
	1
	(4,1)
	1
	
	

	
	21
	(3,2)
	1
	(3,1)
	1
	(3,1)
	1
	
	

	
	22
	(8,1)
	1
	(8,1)
	1
	
	
	
	

	
	23
	(7,2)
	1
	(7,1)
	1
	
	
	
	

	
	24
	(6,1)
	1
	(6,1)
	1
	
	
	
	

	
	25
	(2,1)
	1
	(2,1)
	1
	
	
	
	

	
	26
	(1,2)
	1
	(1,1)
	1
	
	
	
	

	
	27
	(0,1)
	1
	(0,1)
	1
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