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1. Discussion
In current specifications TS36.212 and TS36.211, the following points which have been RAN1 agreements regarding PUSCH rate matching with SRS are not clearly described.
Point 1) PUSCH last symbol is not rate-matched due to SRS transmission in another cell if the UE is configured with multiple TAGs (SRS is dropped in this case)

Point 2) When the UE is configured with multiple TAGs, PUSCH last symbol is rate-matched when type-0 SRS is configured in the same cell.
Point 3) Regardless of configuration of CA or multiple TAGs, PUSCH last symbol is rate-matched when type-1 SRS is configured in the same cell.

In the section 5.2.2.6 of Rel-12 TS36.212 below, bullet point remarked by (a) is not aligned with point 1). Bullet point remarked by (c) is not aligned with point 2). And, bullet point remarked by (b) is not aligned with point 3). The similar descriptions appear several times in the same section.
TS36.212v12.1.0 section 5.2.2.6

	For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits or rank indicator bits:
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where 

-
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 is the number of HARQ-ACK bits or rank indicator bits, and

-
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block, respectively, given by 
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe for initial transmission, or (a)
-
if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or 

-
if the subframe for initial transmission is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or (b) 
-
if the subframe for initial transmission is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. (c)
-
Otherwise 
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 are obtained from the initial PDCCH or EPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same transport block, 
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 shall be determined from:

-
the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.


Similarly, in the section 5.3.4 of Rel-12 TS36.212 below, bullet point remarked by (d) is not aligned with point 1) or 3). And, bullet point remarked by (e) is not aligned with point 3). Especially, it should be noted that bullet point (d) should be corrected to distinguish CA case and non-CA case. That is, in non-CA case, PUSCH should be rate-matched when SRS is “configured to be transmitted” and in CA case, PUSCH should be rate-matched when SRS is “transmitted”, to be aligned with Rel-10 specifications.
TS36.211v12.1.0, section 5.3.4

	5.3.4
Mapping to physical resources

For each antenna port 
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 used for transmission of the PUSCH in a subframe the block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with 
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 to physical resource blocks on antenna port 
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 and assigned for transmission of PUSCH. The relation between the index 
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 and the antenna port number 
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 is given by Table 5.2.1-1. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission and 

-
not used for transmission of reference signals, and

-
not part of the last SC-FDMA symbol in a subframe, if the UE transmits SRS in the same subframe, and (d)
-
not part of the last SC-FDMA symbol in a subframe configured with cell-specific SRS, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth, and

-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific aperiodic SRS subframe, and (e)
-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs

shall be in increasing order of first the index 
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, then the index
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, starting with the first slot in the subframe.


Rel-11 specifications also has the similar descriptions above, where Rel-11 TS36.212 has a little bit different structure from Rel-12 as below due to further updates in Rel-12.
TS36.212v11.5.0 section 5.2.2.6
	For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits or rank indicator bits:
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where 
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 is the number of HARQ-ACK bits or rank indicator bits, 
[image: image27.wmf]PUSCH

sc

M

 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block, respectively, given by 
[image: image29.wmf](

)

(

)

SRS

UL

symb

symb

1

2

N

N

N

ial

PUSCH-init

-

-

×

=

, where 
[image: image30.wmf]SRS

N

 is equal to 1 if UE transmits PUSCH and SRS in the same subframe for initial transmission(a), or if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or if the subframe for initial transmission is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3](b), or if the subframe for initial transmission is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs(c). Otherwise 
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 is equal to 0. 
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 are obtained from the initial PDCCH or EPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same transport block, 
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 shall be determined from:

· the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

· the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.


2. Proposed correction
For the Rel-12 specifications, we suggest the following corrections (for TS36.212, same correction applies to the similar texts which appears several times in section 5.2.2.6). Also, it should be discussed whether similar correction should be applied to Rel-11 specifications or not.
Proposed correction to TS36.212v12.1.0 section 5.2.2.6

	For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits or rank indicator bits:
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where 

-
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 is the number of HARQ-ACK bits or rank indicator bits, and
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block, respectively, given by 
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe for initial transmission and the UE is not configured with multiple TAGs, or 
-
if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or 

-
if the subframe for initial transmission in the same serving cell is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or 
-
if the subframe for initial transmission in the same serving cell is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. 
-
Otherwise 
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 are obtained from the initial PDCCH or EPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same transport block, 
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 shall be determined from:

-
the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.


Proposed correction to TS36.211v12.1.0, section 5.3.4

	5.3.4
Mapping to physical resources

For each antenna port 
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 used for transmission of the PUSCH in a subframe the block of complex-valued symbols 
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 in order to conform to the transmit power 
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specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with 
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 and assigned for transmission of PUSCH. The relation between the index 
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 and the antenna port number 
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 is given by Table 5.2.1-1. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission and 

-
not used for transmission of reference signals, and
-
not part of an SC-FDMA symbol configured to send SRS if the UE is configured with one UL cell, and
-
not part of the last SC-FDMA symbol in a subframe, if the UE transmits SRS in the same subframe and the UE is not configured with multiple TAGs, and
-
not part of the last SC-FDMA symbol in a subframe configured with cell-specific SRS, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth, and

-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific aperiodic SRS subframe in the same serving cell, and
-
not part of an SC-FDMA symbol reserved for possible SRS transmission in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs

shall be in increasing order of first the index 
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, then the index
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, starting with the first slot in the subframe.


