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1. Introduction

In this document, some corrections are proposed based on TS36.213 after RAN#58 plenary meeting [1].
2. Proposed corrections
2.1. Section 7.2.1 Aperiodic CSI Reporting using PUSCH
Regarding CSI reporting configuration with RI-reference CSI process, in order to guarantee valid behaviour, following three parameters need aligned to each other between CSI processes of interest: a) CSI reporting mode, b) # of CSI-RS port and c) restricted RIs with the parameter codebookSubsetRestriction. In general, design principle for the behaviour for aperiodic reporting is identical to the one for periodic reporting, however, exact description on the latest version of TS document seems to have misalignment in terms of granularity. This is particularly true for item a) above, namely ‘CSI reporting mode’ for aperiodic and ‘periodic CSI reporting mode (including sub-mode if configured)’ for periodic. So, following simple modification would be applied:
------------------------------------------------------------------Text proposal ---------------------------------------------------------
For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting for a CSI process can be configured with a ‘RI-reference CSI process’ for the CSI process. If the UE is configured with a ‘RI-reference CSI process’ for the CSI process, the reported RI for the CSI process shall be the same as the reported RI for the configured ‘RI-reference CSI process'. The RI for the ‘RI-reference CSI process’ is not based on any other configured CSI process other than the ‘RI-reference CSI process’. The UE is not expected to receive an aperiodic CSI report request for a given subframe triggering a CSI report including CSI associated with the CSI process and not including CSI associated with the configured ‘RI-reference CSI process’. The UE is not expected to receive configurations for the CSI process and the ‘RI-reference CSI process’ that have a different:

· Aperiodic CSI reporting mode, and/or
· number of CSI-RS antenna ports, and/or

· set of restricted RIs with precoder codebook subset restriction.
-------------------------------------------------------------End of text proposal ------------------------------------------------------
2.2. Section 7.2.3 Channel quality indicator (CQI) definition
The same as TM1-9, in the CSI reference resource, the UE configured with TM10 shall assume “CRS REs are as in non-MBSFN subframes” except for a CSI process configured with 2 or 4 CSI-RS ports without RI/PMI reporting. However, for Quasi-co-location type B UE assumption, number of CRS antenna ports can be indicated, therefore some ambiguity exists on CRS REs for CSI reference resource determination, namely either the one for the serving cell or the one for quasi-co-location assumption. According to the discussion so far, the IE qcl-CRS-Info is dedicated to quasi-co-location assumption rather than extended to CSI derivation purpose, therefore it would be reasonable to define CSI reference resource with CRS REs for the serving cell. So, following modifications are proposed:
------------------------------------------------------------------Text proposal ---------------------------------------------------------
· For transmission mode 10 CSI reporting, if a CSI process is configured without PMI/RI reporting:
· If the number of antenna ports of the associated CSI-RS resource is one, a PDSCH transmission is on single-antenna port, port 7. The channel on antenna port {7} is inferred from the channel on antenna port {15} of the associated CSI-RS resource.  
· CRS REs are as in non-MBSFN subframes of the serving cell
· The UE-specific reference signal overhead is 12 REs per PRB pair.
· Otherwise, 

· If the number of antenna ports of the associated CSI-RS resource is 2, the PDSCH transmission scheme assumes the transmit diversity scheme defined in section 7.1.2 on antenna ports {0,1} except that the channels on antenna ports {0,1} are inferred from the channels on antenna port {15, 16} of the associated CSI resource respectively.  

· If the number of antenna ports of the associated CSI-RS resource is 4, the PDSCH transmission scheme assumes the transmit diversity scheme defined in section 7.1.2 on antenna ports {0,1,2,3} except that the channels on antenna ports {0,1,2,3} are inferred from the channels on antenna ports {15, 16, 17, 18} of the associated CSI-RS resource respectively.  
· The UE is not expected to be configured with more than 4 antenna ports for the CSI-RS resource associated with the CSI process configured without PMI/RI reporting.
· The overhead of CRS REs is assuming the same number of antenna ports as that of the associated CSI-RS resource.
· UE-specific reference signal overhead is zero.
· For transmission mode 10 CSI reporting, if a CSI process is configured with PMI/RI reporting:

· CRS REs are as in non-MBSFN subframes of the serving cell; 
· The UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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layers would result in signals equivalent to corresponding symbols transmitted on antenna ports 
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, as given by 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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is the number of antenna ports of the associated CSI-RS resource, and if  P=1,
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is 1 and the UE-specific reference signal overhead is 12REs; if  P>1, 
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is the precoding matrix corresponding to the reported PMI applicable to 
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. The corresponding PDSCH signals transmitted on antenna ports 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
-------------------------------------------------------------End of text proposal ------------------------------------------------------
2.3. Section 5.1.2
Physical uplink control channel 
In section 5.1.2.1 for PUCCH power control, DCI format 2D is added at the last part of corresponding text for 
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 definition, then the description on latest TS is ‘included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D’. This is mainly from historical reason, the order of DCI format doesn’t look straight forward. It could be modified to alphabetical order, namely ‘DCI format 1/1A/1B/1D/2/2A/2B/2C/2D’ if there is no strong need for the current order.
Reference
[1]
TS 36.213 V11.1.0 (2012-12), “Physical layer procedures (Release 11)”
Appendix1
Current descriptions on TS36.213v11.1.0 with respect to RI-reference CSI process are as follows:

7.2.1
Aperiodic CSI Reporting using PUSCH

[...]

For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting for a CSI process can be configured with a ‘RI-reference CSI process’ for the CSI process. If the UE is configured with a ‘RI-reference CSI process’ for the CSI process, the reported RI for the CSI process shall be the same as the reported RI for the configured ‘RI-reference CSI process'. The RI for the ‘RI-reference CSI process’ is not based on any other configured CSI process other than the ‘RI-reference CSI process’. The UE is not expected to receive an aperiodic CSI report request for a given subframe triggering a CSI report including CSI associated with the CSI process and not including CSI associated with the configured ‘RI-reference CSI process’. The UE is not expected to receive configurations for the CSI process and the ‘RI-reference CSI process’ that have a different:

· CSI reporting mode, and/or
· number of CSI-RS antenna ports, and/or

· set of restricted RIs with precoder codebook subset restriction.
[...]
7.2.2
Periodic CSI Reporting using PUCCH

[...]

For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting for a CSI process can be configured with a ‘RI-reference CSI process’. The RI for the ‘RI-reference CSI process’ is not based on any other configured CSI process other than the ‘RI-reference CSI process’. The UE is not expected to receive configurations for the CSI process and the ‘RI-reference CSI process’ that have a different:

· periodic CSI reporting mode (including sub-mode if configured), and/or
· number of CSI-RS antenna ports, and/or

· set of restricted RIs with precoder codebook subset restriction.
Appendix2
Current descriptions on TS36.213v11.1.0 with respect to PUCCH power control are like followings:

5.1.2
Physical uplink control channel

5.1.2.1
UE behaviour

[...]
· 
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 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in an EPDCCH with DCI format  1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

· If a UE is not configured for EPDCCH monitoring, the UE attempts to decode a PDCCH of DCI format 3/3A with the UE’s TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE’s C-RNTI or SPS C-RNTI on every subframe except when in DRX. 

· If a UE is configured for EPDCCH monitoring, the UE attempts to decode 

· a PDCCH of DCI format 3/3A with the UE’s TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE’s C-RNTI or SPS C-RNTI as described in section 9.1.1, and

· one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE’s C-RNTI or SPS C-RNTI, as described in section 9.1.4.

· If the UE decodes 

· a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or 

· an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in section 10.1, the UE shall use the 
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 provided in that PDCCH/EPDCCH.

else 

· if the UE decodes a PDCCH with DCI format 3/3A, the UE shall use the 
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 provided in that PDCCH

else the UE shall set 
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 = 0 dB.

· 
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 where 
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 is the current PUCCH power control adjustment state and where 
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is the first value after reset.

· For FDD, 
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· For TDD, values of 
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 and 
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 are given in Table 10.1.3.1-1.
· The 
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 dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C/2D or EPDCCH with DCI format 1/1A/2A/2/2B/2C/2D is validated as an SPS activation PDCCH/EPDCCH, or the PDCCH/EPDCCH with DCI format 1A is validated as an SPS release PDCCH/EPDCCH, then 
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 is 0dB.

[...]
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