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1 Introduction

This contribution considers residual aspects regarding UCI multiplexing in PUSCH, including:

a) Definition of reserved resources for CSI part 1 mapping
b) Determination of modulation order in case of UCI-only PUSCH (no data)

c) UCI payload ranges 
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d) Clarifications on the determination of 
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 indicated by a DCI format 

e) Whether to confirm WA of not having DAI in fallback UL DCI format

f) Resolution of FFS aspects from RAN1#91

a. how to map CSI part 2
b. if an upper bound on the number of symbols for HARQ-ACK resource is needed
c. whether or not to set 
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 to the number of bits for CSI part 1 assuming rank 1 (in the formulas for determining the number of coded modulation symbols for UCI-only PUSCH)

d. any modifications to the formulas for determining number of coded modulation symbols for UCI 
g) UCI multiplexing for multi-layer PUSCH transmission
h) Correction on the pseudo code in TS38.212 for UCI multiplexing 
i) Correction on the pseudo code in TS38.211 for scrambling of UCI bits on PUSCH 
Also, same as the view expressed by other companies on the reflector after the RAN1#91 meeting, the current UCI mapping on the PUSCH in TS38.212 does not reflect the RAN1 agreements that UCI is not mapped in symbols with DMRS.  A corresponding correction to reflect RAN1 agreements is provided in Annex A.
2 Discussion 
Reserved resources for CSI part 1 mapping 
The agreement that puncturing is applicable for no more than 2 HARQ-ACK bits. This includes 0 HARQ-ACK bits as the purpose of the resource reservation for CSI part 1 (and puncturing for data/CSI part 2) is that the UE does not know whether or not it needs to multiplex HARQ-ACK in the PUSCH (e.g. SPS PUSCH or if UL DAI is not included in fallback DCI format and the UE misses the DL assignment – otherwise, there is no reason for puncturing and reserved resources). Essentially, the principle is same as in LTE where RI mapping considers the symbols next to PUSCH DMRS as being unavailable and reserved for HARQ-ACK regardless of whether or not HARQ-ACK is multiplexed. 
As the maximum number of HARQ-ACK REs can span each symbol next to each DMRS, RI mapping excludes the symbols next to each DMRS. For CSI part 1 mapping in NR the maximum number of respective REs is the one corresponding to 2 HARQ-ACK bits. The value of the 
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 can be the one provided by higher layers or indicated by the UL DCI format scheduling the PUSCH transmission. A corresponding correction is provided in Annex A.
Proposal 1: Reserved PUSCH REs (in addition to PT-RS REs and REs in DMRS symbols) are determined assuming 
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Modulation order for UCI-only PUSCH 

It is agreed that for “A-CSI on PUSCH triggered by an UL grant without UL-SCH data, the modulation order for PUSCH is handled the same way as when PUSCH is with UL-SCH data”. This essentially means that A-CSI only scheduling is treated as data scheduling and the LTE scheme to determine that a PUSCH transmission contains only A-CSI (and possibly HARQ-ACK) based on code-points for the MCS and the number of PRBs is not applicable. The simplest way to for a DCI format to indicate that a PUSCH transmission does not contain UL-SCH is to use a corresponding 1-bit field. As a side note, the LTE approach using the number of PRBs as a code-point for indicating no UL-SCH on PUSCH (in addition to limiting the UCI modulation order to QPSK) would need to be modified as the number of PUSCH symbols is variable (and design contradictions and inefficiencies relative to CSI multiplexing on PUSCH would remain).    
Proposal 2: A DCI format scheduling PUSCH includes an ‘UL-SCH indicator’ field of 1 bit. 

Selection of PUSCH for UCI multiplexing 

In LTE, there is no particular consideration on the PUSCH used for HARQ-ACK multiplexing (in case of multiple PUSCHs) and an arbitrary rule to use the PUSCH corresponding to the smallest cell index applies. Problems with this approach were only recently observed, as UL CA deployments started last year, and include:

a) The eNB scheduler needs to avoid multiplexing relatively large HARQ-ACK payloads in a PUSCH with insufficient number of REs, such as an SPS PUSCH on the PCell or a non-adaptive PUSCH retransmission. 
b) The PUSCH used for HARQ-ACK multiplexing may not have the more robust link quality (path-loss, interference) – for example, the PCell is a macro-cell where a UE typically experiences worse geometry than in the SCell that is a small cell.
c) Operation can be problematic - for example, a UE can fail to detect an UL DCI format scheduling PUSCH on the PCell and multiplex the HARQ-ACK in PUSCH on the SCell. It is difficult for an eNB receiver architecture, and for the HARQ timeline, to suspend PUSCH decoding on the SCell until determining PUSCH DTX on PCell (and such determination is not as accurate as one for the PUCCH).
In NR, there are some additional considerations as target BLER differences for different services in PUSCH transmissions on different cells can be larger than in LTE or that HARQ-ACK resources in non-SPS PUSCH transmissions scheduled by non-fallback DCI may be dimensioned by the beta_offset indicator field. 

The above issues can be addressed by enabling the gNB to indicate the PUSCH used for HARQ-ACK multiplexing. This is already the case for A-CSI multiplexing and for semi-static HARQ-ACK codebook determination through gNB implementation.  

Proposal 3: If a UE is configured for UL CA and dynamic HARQ-ACK codebook determination, a DCI format scheduling PUSCH includes a ‘HARQ-ACK multiplexing’ field of 1 bit. 

UCI payload ranges for the applicability of the 3 
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The different 
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 values intend to capture the different coding rates corresponding not only to the different coding schemes (repetition, Reed-Muller, polar) but also to the different UCI payloads. For polar codes with applicable range above 11 bits, most coding gain variations with increased payload occur from 12 to about 50 bits and are in the order of 3 dB (coding gains saturate and are limited to about 1 dB for payloads above 50 bits) [5]. For Reed-Muller codes with applicable range between 3 and 11 bits, the coding gains are in the order of 2 dB and increase approximately linearly with the payload. 
Additionally, to better capture the range of ~6 dB in coding gains, the following are considered 

a) Repetition coding does not offer any coding gains
b) Reed Muller codes and polar codes have similar performance at 11 bits

c) Smaller HARQ-ACK payloads (in the range of a few tens of bits) are expected to be more likely and need to have better granularity as the coding gains are also steeper.  
Then, the first 
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 can correspond to payloads of up to 6 bits, the second 
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 can correspond to payloads from 7 to 20 bits, and the third 
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 can correspond to payloads above 20 bits. 
Proposal 4: The first, second, and third 
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 values correspond to payloads of up to 6 bits, from 7 to 20 bits, and above 20 bits. 

Determination of 
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 indicated by a DCI format
Regarding the 
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 indication by a DCI format, RAN1 agreed that “If the UE is configured with dynamic Beta_offset and with non-fallback DCI for UL assignment, 4 sets of Beta_offset values are configured for HARQ-ACK and CSI respectively”.
The following is captured in [2] and it is according to the agreement (with a typo that 38.214 should be 38.213). 


-- Select between and configuration of dynamic and semi-static beta-offset


-- Corresponds to L1 parameter 'UCI-on-PUSCH' (see 38.214, section 9.3)


uci-on-PUSCH






SetupRelease { CHOICE {




dynamic








SEQUENCE (SIZE (1..4)) OF BetaOffsets,




semiStatic







BetaOffsets

However, the list of RRC parameters provided to RAN2 in [3] does not capture the configuration of the 4 sets of 
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 values and [4] was updated to assume a configuration of a single 
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 value and TBD derivation of the remaining three 
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 value. Therefore, the spreadsheet for the RRC parameters needs to be updated to capture the four sets of 
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 values (for HARQ-ACK, CSI part 1, and CSI part 2) and [4] needs to also be updated accordingly (to its previous version). No action is needed by RAN2 assuming no change to [2] due to the spreadsheet provided in [3].      
Proposal 5: Update the RRC parameter spreadsheet and the corresponding text in [4] to capture RAN1 agreement and align withTS 38.331 [2] regarding the configuration of 4 sets of beta_offset values when dynamic beta_offset indication is configured. 

Existence of UL DAI in Fallback DCI 

Discussion on this aspect is provided in [6] and is not repeated here for brevity. In summary, it is proposed that the fallback DCI format for PDSCH scheduling includes a counter DAI field of 2 bits and does not include a total DAI field. Also, the fallback DCI format for PUSCH scheduling includes a (total) DAI field of 2 bits.  

How to map CSI part 2 

CSI part 2 is mapped on the first available non-DMRS symbol but it is FFS whether this is after CSI part 1 (option 1) is mapped or after UL-SCH is mapped (option 2). The advantage of the first option is an occasional faster CSI acquisition at the gNB. 
When CSI part 1 is incorrectly decoded, the payload of CSI part 2 is typically incorrect and this leads to data buffer corruption as the starting point of the data symbols is incorrect (there is also some data buffer corruption with the second option but is not as severe as it is with the first option). Although this is deemed as an advantage of option 2, limited HARQ-ACK data buffer corruption may occur only for the first data CB – for the remaining data CBs, there is little difference between option 1 and option 2 with respect to data buffer corruption. 

Data buffer corruption can be addressed to a large extend by implementation. The gNB can disregard the data when the CRC check of CSI part 1 or CSI part 2 fails (when there is CRC). This may seem wasteful but in practice it is not because errors for different information types in a same PUSCH are correlated. If CSI part 1 or CSI part 2 that has a ~1% target BLER is incorrectly decoded, it is practically certain that the data that has a ~10% target BLER would also be incorrectly decoded (at least there is no material loss in spectral efficiency for the gNB to assume so). If the data target BLER is smaller than ~1%, there can be a spectral efficiency loss in disregarding the data reception but given that the CSI BLER is rather low, the loss would be insignificant. 

A limitation for the above approach exists when CSI for a service with relatively high data BLER (e.g. 10% for eMBB) that does not require very low CSI BLER (e.g. 1%) is multiplexed in a PUSCH of a service that requires low BLER and possibly low latency (e.g. <0.1% for URLLC). Then, the data BLER (<0.1%) is dominated by the CSI BLER (~1%) when there is such multiplexing. However, it is unclear whether the specifications should be designed to support multiplexing of data and CSI when the data target BLER is smaller than the CSI target BLER (can be left to gNB to avoid or support such multiplexing by link adaptation or 
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 adaptation) and dropping rules can be adopted for periodic CSI. It is noted that for semi-static 
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 indication, a single target BLER is assumed for the data.
Probably a more important limitation of the above gNB-based approach is the assumption of CRC, at least for one of CSI part 1 and CSI part 2, in order for the gNB to be able to identify a decoding error and avoid potential data buffer corruption. As for the DCI format with SFI, padding can apply in case the CSI part 2 payload is less than 12 bits (e.g. for 2 ports and rank 2). The same can be considered for CSI part 1 in order to always have CRC protection for the CSI transmission (although it seems sufficient for one of CSI part 1 or CSI part 2 to be encoded with CRC). Advantages of always having CRC are the avoidance of data buffer corruption and the use of a single encoder/decoder (for polar code). A disadvantage is the additional overhead from padding/CRC when the CSI payload is low.  

Based on the above discussion, the following is proposed:

Proposal 6: CSI part 2 is mapped after CSI part 1. Conclude whether CSI part 1 or 2 needs to always CRC protection. 

Need for an upper bound on number of symbols for HARQ-ACK resource
For dynamically scheduled PUSCH transmissions, there is no apparent motivation to degrade HARQ-ACK reliability by limiting the number of REs that can be used for HARQ-ACK multiplexing (the gNB can also configure use of dynamic 
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 indication). An exception can be for multi-slot PUSCH transmissions when link adaptation is based on no UCI multiplexing and UCI multiplexing can then result to a practically non-decodable data code rate. 
For non-dynamically scheduled PUSCH transmissions, there is again no apparent motivation to limit the number of REs that can be used for HARQ-ACK multiplexing given that, if this is problematic, the gNB can control the HARQ-ACK transmission to not coincide with the PUSCH transmission. Even when this is not possible (e.g. for TDD-like operation), there is no apparent case where data reliability should be prioritized over HARQ-ACK reliability. Usual dropping rules can also be adopted depending on relative priority of each information type when needed. Further, the data MCS can be adjusted as is generally considered when data REs are reduced.  

Observation: There is no need for an upper bound on the number of PUSCH REs used for HARQ-ACK multiplexing. 

Whether or not to set 
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 to the number of bits for CSI part 1 assuming rank 1
This issue indirectly relates to the indication of the CSI modulation order in a PUSCH without UL-SCH. Assuming that the CSI MCS is indicated by the DCI format, it can be used for the determination of the number of HARQ-ACK coded modulation symbols instead of using the ratio 
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 (alternatively, 
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 can be determined from CSI MCS and the PUSCH resource allocation). Compared to using 
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 corresponding to CSI part 1 with rank 1 that is only around 10 bits, using the indicated CSI MCS avoids over-dimensioning the number of HARQ-ACK coded modulation symbols, potentially by more than an order of magnitude. This over-dimensioning is also caused from the fact that 
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 values are not separately configured for PUSCH with and without UL-SCH. This is because, assuming that a semi-static configuration of the 
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 value is with respect to PUSCH with UL-SCH and that a target data BLER is 10x a target CSI BLER, an over-dimensioning of 10x in the number of HARQ-ACK coded modulation symbol cannot be avoided. Clearly, a resulting combined >100x over-dimensioning in the number of HARQ-ACK coded modulation symbols, particularly for relatively large HARQ-ACK payloads approaching 100 bits, does not generally result to a functional design. 
A simpler, and more functional alternative given the absence of separate 
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 configuration for HARQ-ACK multiplexing in a PUSCH without UL-SCH, is to treat the PUSCH without UL-SCH as a PUCCH format 3 and apply the same HARQ-ACK and CSI multiplexing based on the configured maximum code rate. This alternative is preferable for its simplicity and proper and consistent functionality. Joint coding for HARQ-ACK and CSI part 1 can also be considered to avoid any additional specifications relative to PUCCH format 3 or PUCCH format 4. 
Proposal 7: The HARQ-ACK resources on a PUSCH without UL-SCH are determined according to one of the following two approaches
a) Determine 
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 from the MCS and the resource allocation in the UL DCI format (or directly use the MCS in the DCI format) and introduce a separate 
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 configuration at least for semi-static 
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b) Use the same approach as for HARQ-ACK and CSI multiplexing in PUCCH format 3.

Possible modifications to the formulas for determining number of coded modulation symbols for UCI 

There is no need to modify the formulas beyond what was previously discussed in this contribution.
UCI multiplexing for multi-layer

In LTE, HARQ-ACK and RI are replicated per each layer while CQI/PMI is multiplexed with data only on a transport block with the highest MCS value in the initial grant. As analyzed in [7], it is preferable transmit UCI coded modulation symbols over all layers used for data transmission. 
Proposal 8: The number of UCI coded modulation symbols is calculated per layer.
Correction on the pseudo code for UCI multiplexing in TS38.212

TP to reflect below corrections is provided in Annex A:
· In all steps, indexing should start from 0.

· In step 1, initialization for 
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 when the number of HARQ-ACK information bits is no more than 2 in order to map CSI part 1 in step 3.
· In step 5, initialization values for 
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 in step 1 are reused.
Correction on the pseudo code for scrambling of UCI bits on PUSCH in TS38.211
Text proposal to fix a typo for Section 6.3.1.1 in TS38.211 is provided in Annex B:

3 Conclusions

This contribution considered aspects for UCI multiplexing in an UL data channel and proposes the following. 
Proposal 1: Reserved PUSCH REs (in addition to PT-RS REs and REs in DMRS symbols) are determined assuming 
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Proposal 2: A DCI format scheduling PUSCH includes an ‘UL-SCH indicator’ field of 1 bit. 

Proposal 3: If a UE is configured for UL CA and dynamic HARQ-ACK codebook determination, a DCI format scheduling PUSCH includes a ‘HARQ-ACK multiplexing’ field of 1 bit. 

Proposal 4: The first, second, and third 
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 values correspond to payloads of up to 6 bits, from 7 to 20 bits, and above 20 bits. 

Proposal 5: Update the RRC parameter spreadsheet and the corresponding text in [4] to capture RAN1 agreement and RAN2 text in [2] regarding the configuration of 4 sets of beta_offset values when dynamic beta_offset indication is configured. 

Proposal 6: CSI part 2 is mapped after CSI part 1. Conclude whether CSI part 1 or 2 needs to always CRC protection. 

Proposal 7: The HARQ-ACK resources on a PUSCH without UL-SCH are determined according to one of the following two approaches

a) Determine 
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 from the MCS and the resource allocation in the UL DCI format (or directly use the MCS in the DCI format) and introduce a separate 
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 configuration at least for semi-static 
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.   
b) Use the same approach as for HARQ-ACK and CSI multiplexing in PUCCH format 3.
Proposal 8: The number of UCI coded modulation symbols is calculated per layer.
In addition, the following observation is made.
Observation: There is no need for an upper bound on the number of PUSCH REs used for HARQ-ACK multiplexing. 
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Annex A:
Text proposal for section 6.2.7 in TS38.212
	6.2.7
Data and control multiplexing

Denote the coded bits for UL-SCH as 
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Denote the coded bits for HARQ-ACK, if any, as 
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, the coded bits for HARQ-ACK correspond to 
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Denote the coded bits for CSI part 1, if any, as 
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Denote the coded bits for CSI part 2, if any, as 
[image: image50.wmf]part2

-

CSI

1

part2

-

CSI

3

part2

-

CSI

2

part2

-

CSI

1

part2

-

CSI

0

part2

-

CSI

,...,

,

,

,

-

G

g

g

g

g

g

.

Denote the multiplexed data and control coded bit sequence as 
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Denote 
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 as the OFDM symbol index of the scheduled PUSCH, starting from 0 to 
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 is the total number of OFDM symbols of the PUSCH excluding all OFDM symbols used for DMRS.

Denote 
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 as the subcarrier index of the scheduled PUSCH, starting from 0 to 
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 is the scheduled bandwidth of the PUSCH, expressed as a number of subcarriers.

Denote 
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 as the set of resource elements, in ascending order of indices 
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If frequency hopping is configured for the PUSCH, 

· denote 
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 as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the first hop;

· denote 
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 as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the second hop. 

· denote 

[image: image75.wmf](0)

CSI

l

 as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the first hop;
· denote 
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 as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the second hop;

· let 
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· if CSI is present for transmission on the PUSCH, let 
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· let 
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 as the number of OFDM symbols of the PUSCH in the first and second hop, respectively;

· 
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 is the number of transmission layers of the PUSCH;

· 
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 is the modulation order of the PUSCH.

If frequency hopping is not configured for the PUSCH, 

· denote 

[image: image98.wmf](0)

l

 as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS;

· denote 
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 as the OFDM symbol index of the first OFDM symbol that does not carry DMRS;

· if HARQ-ACK is present for transmission on the PUSCH, let 
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· if CSI is present for transmission on the PUSCH, let 

[image: image104.wmf]CSI-part1CSI-part1

(0)

GG

=

 and 

[image: image106.wmf]CSI-part2CSI-part2

(0)

GG

=

;

· let 
[image: image107.wmf]1

PUSCH

hop

=

N

 and 

[image: image109.wmf]PUSCHPUSCH

symb,hopsymb,all

(0)

NN

=

.

The multiplexed data and control coded bit sequence 
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 is obtained according to the following:

Step 1:

Set 
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if the number of HARQ-ACK information bits is no more than 2
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Step 2:

if the number of HARQ-ACK information bits is more than 2, 

Set 
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end if

Step 3:

if CSI is present for transmission on the PUSCH, 
Set 

[image: image179.wmf]CSI-part1

count

(0)0

m

=

;

Set 

[image: image181.wmf]CSI-part1

count

(1)0

m

=

;

Set 
[image: image182.wmf]0

part1

-

CSI

count,all

=

m

;


for 
[image: image183.wmf]0

=

i

 to 
[image: image184.wmf]1

PUSCH

hop

-

N





[image: image185.wmf](i)

l

l

CSI

=

;



while 
[image: image186.wmf](

)

(

)

0

rvd

 

sc,

sc

£

-

F

F

l

M

l

M






[image: image187.wmf]1

+

=

l

l

;

end while



while 
[image: image188.wmf])

(

)

(

part1

-

CSI

part1

-

CSI

count

i

G

i

m

<





if  
[image: image189.wmf](

)

(

)

(

)

m

L

Q

N

l

M

l

M

i

m

i

G

×

×

-

³

-

F

F

rvd

 

sc,

sc

part1

-

CSI

count

part1

-

CSI

)

(

)

(







[image: image190.wmf]1

=

d

;






[image: image191.wmf](

)

(

)

l

M

l

M

m

F

F

-

=

rvd

 

sc,

sc

RE

count

;

end if

if  
[image: image192.wmf](

)

(

)

(

)

m

L

Q

N

l

M

l

M

i

m

i

G

×

×

-

<

-

F

F

rvd

 

sc,

sc

part1

-

CSI

count

part1

-

CSI

)

(

)

(



[image: image193.wmf](

)

(

)

(

)

(

)

ë

û

)

(

)

(

part1

-

CSI

count

part1

-

CSI

rvd

 

sc,

sc

i

m

i

G

Q

N

l

M

l

M

d

m

L

-

×

×

-

=

F

F

;


[image: image194.wmf](

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

part1

-

CSI

count

part1

-

CSI

RE

count

;

end if


[image: image195.wmf]rvd

\

l

l

temp

l

F

F

=

F

;

for 
[image: image196.wmf]0

=

j

 to 
[image: image197.wmf]1

RE

count

-

m



[image: image198.wmf](

)

d

j

k

temp

l

×

F

=

;

for 
[image: image199.wmf]0

=

v

 to 
[image: image200.wmf]1

-

×

m

L

Q

N



[image: image201.wmf]part1

-

CSI

,

,

part1

-

CSI

all

 

count,

m

v

k

l

g

g

=

;


[image: image202.wmf]1

part1

-

CSI

all

count,

part1

-

CSI

all

count,

+

=

m

m

;


[image: image203.wmf]1

)

(

)

(

part1

-

CSI

count

part1

-

CSI

count

+

=

i

m

i

m

;

end for

end for

for 
[image: image204.wmf]0

=

j

 to 
[image: image205.wmf]1

RE

count

-

m





[image: image206.wmf](

)

{

}

d

j

temp

l

l

l

×

F

F

=

F

\

;

end for


[image: image207.wmf](

)

l

l

M

F

=

F

sc

;


[image: image208.wmf]1

+

=

l

l

;

end while


end for
Set 

[image: image210.wmf]CSI-part2

count

(0)0

m

=

;

Set 

[image: image212.wmf]CSI-part2

count

(1)0

m

=

;

Set 
[image: image213.wmf]0

part2

-

CSI

all

count,

=

m

;


for 
[image: image214.wmf]0

=

i

 to 
[image: image215.wmf]1

PUSCH

hop

-

N





[image: image216.wmf](i)

l

l

CSI

=

;



while 
[image: image217.wmf](

)

0

sc

£

F

l

M






[image: image218.wmf]1

+

=

l

l

;

end while



while 
[image: image219.wmf])

(

)

(

part2

-

CSI

part2

-

CSI

count

i

G

i

m

<





if  
[image: image220.wmf](

)

m

L

Q

N

l

M

i

m

i

G

×

×

³

-

F

sc

part2

-

CSI

count

part2

-

CSI

)

(

)

(







[image: image221.wmf]1

=

d

;






[image: image222.wmf](

)

l

M

m

F

=

sc

RE

count

;

end if

if  
[image: image223.wmf](

)

m

L

Q

N

l

M

i

m

i

G

×

×

<

-

F

sc

part2

-

CSI

count

part2

-

CSI

)

(

)

(



[image: image224.wmf](

)

(

)

ë

û

)

(

)

(

part2

-

CSI

count

part2

-

CSI

sc

i

m

i

G

Q

N

l

M

d

m

L

-

×

×

=

F

;


[image: image225.wmf](

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

part2

-

CSI

count

part2

-

CSI

RE

count

;

end if

for 
[image: image226.wmf]0

=

j

 to 
[image: image227.wmf]1

RE

count

-

m



[image: image228.wmf](

)

d

j

k

l

×

F

=

;

for 
[image: image229.wmf]0

=

v

 to 
[image: image230.wmf]1

-

×

m

L

Q

N



[image: image231.wmf]part2

-

CSI

,

,

part2

-

CSI

all

 

count,

m

v

k

l

g

g

=

;


[image: image232.wmf]1

part2

-

CSI

all

count,

part2

-

CSI

all

count,

+

=

m

m

;


[image: image233.wmf]1

)

(

)

(

part2

-

CSI

count

part2

-

CSI

count

+

=

i

m

i

m

;

end for

end for

for 
[image: image234.wmf]0

=

j

 to 
[image: image235.wmf]1

RE

count

-

m





[image: image236.wmf](

)

{

}

d

j

l

l

l

×

F

F

=

F

\

;

end for


[image: image237.wmf](

)

l

l

M

F

=

F

sc

;


[image: image238.wmf]1

+

=

l

l

;

end while


end for

end if

Step 4:
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end for

Step 5:
if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bits is no more than 2, 
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Step 6:
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Annex B:

Text proposal for Section 6.3.1.1 in TS38.211.
	6.3.1.1
Scrambling
For the single codeword
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// Data or  CSI part 1 or CSI part 2 or ACK/NACK coded bits


[image: image297.wmf](

)

2

mod

)

(

)

(

)

(

~

)

(

)

(

)

(

i

c

i

b

i

b

q

q

q

+

=


end if
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i = i + 1
end while

where x and y are tags defined in [4, TS38.212] and where the scrambling sequence 
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