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1. Introduction
In the email discussion [70-12] from the last meeting, there was an agreement on CQI for non-PMI/RI reporting achieved. Due to limited time before RAN plenary#55, the agreement was not included in the first version of R11. Some companies also suggested checking the actual wording in this meeting. So for discussing the actual wording and managing to help progress of next version updated by editor, the discussion paper [1] with text proposal (actual wording) was provided and announced to be checked during this meeting. The comments are collected in this summary and the updated text proposal according to email/offline discussion is provided. 
2. Discussion
There are a number of companies who are interested in this issue had some offline discussions. Besides the agreement (marked as CATT in TP [1]), there are also contents on two opening issues (marked as CATT-new in TP [1]), which were discussed in [70-12]. The following conclusions seems fine to companies and no additional concern is received so far:
Overhead:

· Number of associated NZP CSI-RS antenna ports is 1:

· CRS REs are as in non-MBSFN subframes

· The UE-specific reference signal overhead are 12 REs.

· Otherwise

· CRS REs are consistent with the number of configured CSI-RS ports of the associated NZP CSI-RS resource

· UE specific reference signal overhead is zero

Enabling/disabling PMI/RI reporting independently for different CSI process:

· Supported
Upon the actual wording for both the agreement and above opening issues, one (maybe the only one) question received from a number of companies is regarding the change for clarification of UE-specific RS overhead for deriving CQI when antenna port is configured as 1 in TM9/10. The issue was found when CQI definition of TM10 was edited. In the current R10 specification [2], when PMI/RI is configured, the UE-specific RS overhead depends on the latest reported rank. But when only one antenna port is configured, there is actually not any rank indication reported. So for this case, “the UE-specific RS overhead are 12 REs” is added. For better and clearer specification, companies including Renesas, Ericsson, LGE and ZTE raised editorial change suggestion for wording based on [1], which has been reflected in the following updated TP (marked as CATT-new2) for TM9 and TM10 when PMI/RI is configured. Since the change to TM9 should be formally proposed as R10 CR, a separate draft CR is also provided as [3]. If the meeting time is limited, this draft CR is suggested to be approved after this meeting or on the next RAN1 meeting. 

3. Conclusion 

After checking TP through email and offline discussion, it is proposed to agree the following TP proposed for section 7.2.3 of TS 36.213 [4]. The TP includes the agreement (marked as CATT in TP) on non-PMI based CQI for CoMP from email discussion [70-12] for last meeting, two other issues (marked as CATT-new in TP) and updated change after email/offline discussion (marked as CATT-new2 in TP).
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7.2
UE procedure for reporting Channel State Information (CSI)

The time and frequency resources that can be used by the UE to report CSI which consists of channel quality indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.
A UE in transmission mode 8, 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 
A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. Each CSI process is associated with a CSI-RS resource (defined in Section 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Section 7.2.6). A CSI reported by the UE corresponds to a CSI process configured by higher layers. A CSI process can be configured with or without PMI/RI reporting by high layer signaling.
……
7.2.3
Channel quality indicator (CQI) definition
……
In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE is as given in Section 7.2.5 
· For transmission mode 9 CSI reporting:
· CRS REs are as in non-MBSFN subframes; 
· If the UE is configured for PMI/RI reporting, 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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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· For transmission mode 10 CSI reporting, if a CSI process  is configured without PMI/RI reporting:
· If the number of associated NZP CSI-RS antenna ports is 1, a PDSCH transmission is on single-antenna port, port 7. The CSI reference signal corresponding to antenna port {15} of the associated NZP CSI-RS is assumed to be transmitted on antenna port {7}.
· CRS REs are as in non-MBSFN subframes
· The UE-specific reference signal overhead are 12REs.
· Otherwise, a PDSCH transmission using the transmit diversity scheme defined in section 7.1.2 with:

· If the number of associated NZP CSI-RS antenna ports  is 2, CSI reference signals corresponding to antenna ports {15, 16} of the associated NZP CSI-RS resource are assumed to be transmitted on hypothetical antenna ports {0,1},regardless of the actual number of CRS ports configured;
· If the number of associated NZP CSI-RS antenna ports is 4, CSI reference signals corresponding to antenna ports {15,16,17,18} of the associated NZP CSI-RS resource are assumed to be transmitted on hypothetical antenna ports {0,1,2,3}, regardless of the actual number of CRS ports configured;
· UE is not expected to be configured the associated NZP CSI-RS ports more than 4 for the CSI process configured without PMI/RI reporting;
· CRS REs are consistent with the number of configured CSI-RS ports of the associated NZP 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; 
· The UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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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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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS
· The PDSCH transmission scheme given by Table 7.2.3-0 depending on the transmission mode currently configured for the UE (which may be the default mode).  

· If CRS is used for channel measurements, the ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
· 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 

Table 7.2.3-0: PDSCH transmission scheme assumed for CSI reference resource

	Transmission mode
	Transmission scheme of PDSCH

	1
	Single-antenna port, port 0

	2
	Transmit diversity

	3
	Transmit diversity if the associated rank indicator is 1, otherwise large delay CDD

	4
	Closed-loop spatial multiplexing

	5
	Multi-user MIMO

	6
	Closed-loop spatial multiplexing with a single transmission layer

	7
	If the number of PBCH antenna ports is one, Single-antenna port, port 0; otherwise Transmit diversity

	8
	If the UE is configured without PMI/RI reporting: if the number of PBCH antenna ports is one, single-antenna port, port 0; otherwise transmit diversity

If the UE is configured with PMI/RI reporting: closed-loop spatial multiplexing



	9
	If the UE is configured without PMI/RI reporting: if the number of PBCH antenna ports is one, single-antenna port, port 0; otherwise transmit diversity 

If the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 

	10
	If a CSI process of the UE is configured without PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port7; otherwise transmit diversity
If the a CSI process of the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 
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