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1 Introduction
This contribution proposes the following miscellaneous corrections for TS36.213:
· For section 5.1.1.1, for a UE configured with more than one serving cell and at least two serving cells are of different UL/DL configuration, the UL-reference UL/DL configuration is defined (in section 8.0) not only for the secondary cell and if the UE is configured with cross carrier scheduling. It is proposed to remove this condition.

· In section 7.3.2.2, there are two place where it is stated “if the UE is not configured to monitor PDCCH with carrier indicator field or if the UE is configured to monitor PDCCH with carrier indicator field”, which is redundant and shall be removed. It is also clarified that in case HARQ-ACK and SR transmission, the TDD UL/DL configuration shall refer to that of the primary cell, in case different UL/DL configurations are configured for different serving cells.
· In section 9.1.4, it needs to clarify that EPDCCH monitoring only occurs when the UE is not in DRX. Note that similar clarification exist in section 9.1.1 for PDCCH. In the paragraph defining 
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, it needs to be clarified that transmission mode for uplink is defined in section 8.0.
· In section 10.1, it needs to clarify that PUCCH format 3 can be used for HARQ-ACK and periodic CSI transmission.
· In section 10.1.1, it needs to clarify that PUCCH format 3 can be used for HARQ-ACK, SR (if any) and periodic CSI transmission when the UE is configured with a single serving cell. Hence the term “multi-cell” shall be deleted.
· In section 10.1.2.2.1, formatting corrections before Table 10.1.2.2.1-2.
· In section 10.1.3.2.1, for a UE configured with two serving cells and different UL/DL configuration, it needs to clarify that the same handling to determine the value of M applies irrespective cross carrier scheduling is configured or not, according to the agreements in RAN1#70bis. Hence the condition of “if the UE is not configured to monitor PDCCH with carrier indicator field” is removed. Further, the condition of “if 
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are greater than or equal to zero” is removed since it is redundant. It is also clarified that 
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is defined in Section 10.2
· In section 10.1.3.2.2, the condition of “if the UE is not configured to monitor PDCCH with carrier indicator field or if the UE is configured to monitor PDCCH with carrier indicator field” is removed since it is redundant.
2 Proposed corrections for TS36.213 section 5.1.1.1
· 
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 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/4 for serving cell 
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or jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. The current PUSCH power control adjustment state for serving cell 
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 if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers or if the TPC command 
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 is included in a PDCCH/EPDCCH with DCI format 0 for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI

· where 
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was signalled on PDCCH/EPDCCH with DCI format 0/4 or PDCCH with DCI format 3/3A on subframe 
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 is the first value after reset of accumulation.

· The value of 
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· For FDD,
[image: image16.wmf]PUSCH

K

= 4 
· For TDD, if the 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, 

the “TDD UL/DL configuration” refers to the UL-reference UL/DL configuration (defined in Section 8.0) for serving cell 
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.
· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1

· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 in which the LSB of the UL index is set to 1, 
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· For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1. 

· For serving cell 
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 the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/4 with the UE’s C-RNTI or DCI format 0 for SPS C-RNTI and a PDCCH of DCI format 3/3A with this UE’s TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell 
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 is deactivated.
· If DCI format 0/4 for serving cell 
[image: image25.wmf]c

and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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 provided in DCI format 0/4.

· 
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dB for a subframe where no TPC command is decoded for serving cell 
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or where DRX occurs or i is not an uplink subframe in TDD.

· The 
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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· The 
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 dB accumulated values signalled on PDCCH with DCI format 3/3A are one of SET1 given in Table 5.1.1.1-2 or SET2 given in Table 5.1.1.1-3 as determined by the parameter TPC-Index provided by higher layers.

· If UE has reached 
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 for serving cell 
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, positive TPC commands for serving cell 
[image: image34.wmf]c

 shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· For serving cell 
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 value is changed by higher layers
· For serving cell 
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, when the UE receives random access response message for serving cell 
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· 
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if accumulation is not enabled for serving cell 
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 based on the parameter Accumulation-enabled provided by higher layers

· where 
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was signalled on PDCCH/EPDCCH with DCI format 0/4 for serving cell 
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 on subframe 
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· The value of 
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· For FDD,
[image: image45.wmf]PUSCH

K

= 4 
· For TDD, if the 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, 

the “TDD UL/DL configuration” refers to the UL-reference UL/DL configuration (defined in Section 8.0) for serving cell 
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.
· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1.
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 in which the LSB of the UL index is set to 1, 
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· For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1.
· The 
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 dB absolute values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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· 
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for a subframe where no PDCCH/EPDCCH with DCI format 0/4 is decoded for serving cell 
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 or where DRX occurs or i is not an uplink subframe in TDD.

· For both types of 
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 (accumulation or current absolute) the first value is set as follows:

· If 
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· 
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· Else

· If the UE receives the random access response message for a serving cell 
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· 
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· where 
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell 
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, see Section 6.2, and 

· 
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 is provided by higher layers and corresponds to the total power ramp-up from the first to the last preamble in the serving cell 
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3 Proposed corrections for TS36.213 section 7.3.2.2

If PUCCH format 3 is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bits 
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, 
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 if transmission mode configured in the c-th serving cell supports one transport block or spatial HARQ-ACK bundling is applied and 
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otherwise, where
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 is the number of downlink subframes for which the UE needs to feedback HARQ-ACK bits for the c-th serving cell.
-
For the case that the UE is transmitting in subframe n on PUCCH or a PUSCH transmission not adjusted based on a detected DCI format 0/4 or a PUSCH transmission adjusted based on an associated detected DCI format 0/4 with UL-reference UL/DL configuration 0 (defined in Sec 8.0), then
[image: image72.wmf]c

DL

c

M

B

=

. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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If DL-reference UL/DL configuration of each of the configured serving cells belongs to {0, 1, 2, 3, 4, 6} and for a PUSCH transmission in a subframe n adjusted based on a detected PDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume 
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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-
If DL-reference UL/DL configuration of at least one configured serving cell belongs to {5} and for a PUSCH transmission adjusted based on an associated detected PDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume  
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 among all the configured serving cells,
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 is the total number of received PDSCHs and PDCCH indicating downlink SPS release in subframe(s) 
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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When PUCCH format 3 is configured for transmission of HARQ-ACK, 

· if DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, the HARQ-ACK for a PDSCH transmission with a corresponding PDCCH or for a PDCCH indicating downlink SPS release in subframe 
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 if transmission mode configured in the c-th serving cell supports one transport block or spatial HARQ-ACK bundling is applied, or associated with 
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 otherwise, where DAI(k) is the value of DAI in DCI format 1A/1B/1D/1/2/2A/2B/2C/2D detected in subframe 
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. For the case with 
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, the HARQ-ACK associated with a PDSCH transmission without a corresponding PDCCH is mapped to 
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 The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH indicating downlink SPS release are set to NACK;

-
if DL-reference UL/DL configuration is 0, the HARQ-ACK for a PDSCH transmission or for a PDCCH indicating downlink SPS release in subframe 
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 if transmission mode configured in the c-th serving cell supports one transport block or spatial HARQ-ACK bundling is applied, or associated with 
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH indicating downlink SPS release are set to NACK.
If DL-reference UL/DL configuration of each of the serving cells belongs to {0,1,2,3,4,6} and if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK and for two configured serving cells, the HARQ-ACK feedback bits 
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on PUSCH are constructed as follows 
-
if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH with DCI format 0/4 with 
[image: image104.wmf]UL

DAI

W

=1 or 2, 
[image: image105.wmf]ACK

j

o

 is determined as if PUCCH format 3 is configured for transmission of HARQ-ACK, except that spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case 
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-
if UL-reference UL/DL configuration (defined in Sec 8.0)  belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH with DCI format 0/4 with 
[image: image107.wmf]UL

DAI

W

=3 or 4, 
[image: image108.wmf])

(

j

o

o

ACK

j

=

, 
[image: image109.wmf]3

0

£

£

j

as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the value of 
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 where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission not adjusted based on a detected PDCCH with DCI format 0/4, for a subframe 
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 with 
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 defined in Sec 10.1.3.2.1), 
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 as defined in section 10.1.3.2.1, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
[image: image120.wmf]k

n

-

 where 
[image: image121.wmf]K

k

Î

.

-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6} and, for a PUSCH transmission not adjusted based on a detected PDCCH with DCI format 0/4, for a subframe 
[image: image122.wmf]n

 with 
[image: image123.wmf]M

=3 or 4 (
[image: image124.wmf]M

 defined in Sec 10.1.3.2.1), 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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When a PUCCH format 3 transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in section 5.2.3.1 in [4], unless the HARQ-ACK corresponds to one of the following cases

· a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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, and for DL-reference UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6}, the DAI value in the PDCCH is equal to ‘1’ (defined in Table 7.3-X), or a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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, and for DL-reference UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6}  the DAI value in the PDCCH is equal to ‘1’, or

· a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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· a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in the subframe 
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 with the DAI value in the PDCCH equal to ‘1’,
in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD.
4 Proposed corrections for TS36.213 section 9.1.4
For each serving cell, higher layer signalling can configure a UE with one or two EPDCCH-PRB-sets for EPDCCH monitoring. The PRB-pairs corresponding to an EPDCCH-PRB-set are indicated by higher layers as described in section 9.1.4.4. Each EPDCCH-PRB-set consists of set of ECCEs numbered from 0 to 
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 of subframe 
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. Each EPDCCH-PRB-set can be configured for either localized EPDCCH transmission or distributed EPDCCH transmission.

The UE shall monitor a set of EPDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the EPDCCHs in the set according to the monitored DCI formats when the UE is not in DRX.
The set of EPDCCH candidates to monitor are defined in terms of EPDCCH UE-specific search spaces.

For each serving cell, the subframes in which the UE monitors EPDCCH UE-specific search spaces when the UE is not in DRX are configured by higher layers. 

The UE shall not monitor EPDCCH 

· For TDD and normal downlink CP, in special subframes for the special subframe configurations 0 and 5 shown in Table 4.2-1 of [3].

· For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4 and 7 shown in Table 4.2-1 of [3].

· In subframes indicated by higher layers to decode PMCH

An EPDCCH UE-specific search space 
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 is defined by a set of EPDCCH candidates. 

For an EPDCCH-PRB-set 
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For an EPDCCH-PRB-set 
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configured for localised transmission, the ECCEs corresponding to EPDCCH candidate m of the search space 
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 if the UE is configured with a carrier indicator field for the serving cell on which EPDCCH is monitored, otherwise 
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 is the carrier indicator field value,


[image: image160.wmf]1

,

1

,

0

)

(

-

=

L

p

M

m

K

,


[image: image161.wmf])
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 is the number of EPDCCH candidates to monitor at aggregation level 
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 in EPDCCH-PRB-set 
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.

Note that the carrier indicator field value is the same as ServCellIndex given in [11].

A UE is not expected to monitor an EPDCCH candidate, if an ECCE corresponding to that EPDCCH candidate is mapped to a PRB pair that overlaps in frequency with a transmission of either PBCH or primary or secondary synchronisation signals in the same subframe.

The variable 
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 is the slot number within a radio frame. The RNTI value used for 
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 is defined in section 7.1 in downlink and section 8 in uplink. The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in Section 7.1 and Section 8.0.
5 Proposed corrections for TS36.213 section 10.1
If the UE is configured for a single serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe 
[image: image172.wmf]n

 uplink control information (UCI) shall be transmitted

· on PUCCH using format 1/1a/1b/3 or 2/2a/2b if the UE is not transmitting on PUSCH

· on PUSCH if the UE is transmitting on PUSCH in subframe 
[image: image173.wmf]n

 unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe
[image: image174.wmf]n

 UCI shall be transmitted

· on PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR

· on PUCCH using format 2 if the UCI consists only of periodic CSI 
· on PUCCH using format 2/2a/2b/3 if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH
· on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and periodic/aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format 1/1a/1b/3 and the periodic/aperiodic CSI transmitted on PUSCH unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic/aperiodic CSI is not transmitted  

6 Proposed corrections for TS36.213 section 10.1.1
Using the PUCCH formats defined in section 5.4.1 and 5.4.2 in [3], the following combinations of UCI on PUCCH are supported:

· Format 1a for 1-bit HARQ-ACK  or in case of FDD for 1-bit HARQ-ACK with positive SR

· Format 1b for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR

· Format 1b for up to 4-bit HARQ-ACK with channel selection when the UE is configured with more than one serving cell or, in the case of TDD, when the UE is configured with a single serving cell

· Format 1 for positive SR

· Format 2 for a CSI report when not multiplexed with HARQ-ACK

· Format 2a for a CSI report multiplexed with 1-bit HARQ-ACK for normal cyclic prefix

· Format 2b for a CSI report multiplexed with 2-bit HARQ-ACK for normal cyclic prefix

· Format 2 for a CSI report multiplexed with HARQ-ACK for extended cyclic prefix

· Format 3 for up to 10-bit HARQ-ACK for FDD and for up to 20-bit HARQ-ACK for TDD

· Format 3 for up to 11-bit corresponding to 10-bit HARQ-ACK and 1-bit positive/negative SR for FDD and for up to 21-bit corresponding to 20-bit HARQ-ACK and 1-bit positive/negative SR for TDD. 
· Format 3 for HARQ-ACK, 1-bit positive/negative SR (if any) and a CSI report for one serving cell.
7 Proposed corrections for TS36.213 section 10.1.2.2.1

· for a PDSCH transmission indicated by the detection of a corresponding EPDCCH in subframe 
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 on the primary cell, or for an EPDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 on the primary cell, the PUCCH resource is given by
· if EPDCCH-PRB-set 
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is configured for distributed transmission

[image: image178.wmf](e1)

PUCCH,q

ECCE,q

)

1

(

j

PUCCH,

N

n

n

ARO

+

D

+

=


· if EPDCCH-PRB-set 
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is configured for localised transmission
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where 
[image: image181.wmf]ECCE,q

n

 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set 
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, 
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, 
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 for EPDCCH-PRB-set 
[image: image185.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , 
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for EPDCCH-PRB-set 
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is given in section 6.8A.1 in [3], 
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is determined from the antenna port used for localized EPDCCH transmission which is described in section 6.8A.5 in [3].  
For transmission mode that supports up to two transport blocks, the PUCCH resource 
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 is given by

·  if EPDCCH-PRB-set 
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is configured for distributed transmission
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· if EPDCCH-PRB-set 
[image: image192.wmf]q

is configured for localised transmission
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Table 10.1.2.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

	Value of ‘TPC command for PUCCH’
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	’00’
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	The 4th PUCCH resource value configured by the higher layers

	Note: 
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 are determined from the first and second PUCCH resource lists configured by n1PUCCH-AN-CS-List-r10 in [11], respectively.


8 Proposed corrections for TS36.213 section 10.1.3.2.1
If a UE is configured with two serving cells with the same UL/DL configurations, then 
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 is as defined in Sec 10.2 and 
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is the number of elements for subframe n in the set 
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.

If a UE is configured with two serving cells with different UL/DL configurations


 

· then the UE shall determine 
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 for a subframe n in this section as
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· 
[image: image204.wmf]primary
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 is the number of elements for subframe n in the set 
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 defined in Table 10.1.3.1-1 for the primary cell TDD UL/DL configuration , and 

· 
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 denotes the number of elements for subframe n in the set
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 for the secondary serving cell (as defined in Section 10.2)
· if 
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, then the UE shall, for the secondary serving cell, set HARQ-ACK(j) to DTX for j = 
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· if 
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, then the UE shall, for the primary cell, set HARQ-ACK(j) to DTX for j = 
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If the UE is configured with two serving cells with different UL/DL configurations and if the UE is not configured to monitor PDCCH with carrier indicator field, then in the rest of this section, 
[image: image214.wmf]K

 =
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 where 
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is defined in Section 10.2.

9 Proposed corrections for TS36.213 section 10.1.3.2.2

If a UE is configured with one serving cell, or if a UE is configured with more than one serving cells and the UL/DL configuration of all serving cells is same, then 
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 is defined in Sec 10.2, and 
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 is the number of elements in the set 
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.

If a UE is configured with more than one serving cell and if at least two cells have different UL/DL configurations, then 
[image: image220.wmf]K

in this section refers to 
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 (as defined in Section 10.2) , and 
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 is the number of elements in the set 
[image: image223.wmf]K

.

10 Conclusions

It is proposed that the corrections are agreed and captured by editor in the next version of TS36.213.
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