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Introduction
In RAN1#86, the following conclusion was reached on the advanced interference measurement mechanism.
Conclusions:
· Whether the need of interference measurement enhancement in Rel-14 shall be decided in next meeting. 
· If needed, one or more schemes shall be supported in Rel 14.  Possible schemes are:
· Definition and configuration of a new type interference measurement 
· Interference measurement is based on cancellation of intended signals
· Both inter-cell and intra-cell interference should be captured
· FFS NZP CSI-RS or DMRS as CSI-IM or PDSCH
· Definition and configuration of a new type interference measurement
· Only intra-cell interference to be measured using NZP
· Aperiodic CSI-IM, based on 
· The existing CSI-IM
· The new CSI-IM type (see above, if specified).
· New UE measurement behavior for CQI reporting based on DMRS ports when corresponding PDSCH is transmitting.
· If needed, L1/RRC signaling to assist UE interference measurement
· Other schemes are not excluded.

 This contribution shows Samsung’s view on CQI reporting based on DMRS ports. 
DMRS based MU-CQI estimation
1 
2 
Traditionally SU-CQI has been used for MU rank-adaptation, in which case the MCS level used for MU are apt to be too optimistic, resulting in burst of errors, hurting performance and user experience until outer-loop to converge. One of the main benefits FD-MIMO provides is capacity increase, based upon MU-MIMO. Although MU-MIMO support has been specified in legacy LTE, the usage was quite limited because the gain was small and the operation reliability was not available. On the other hand, one of the major driving force of FD-MIMO to outperform traditional MIMO is MU-MIMO. In order to make FD MU-MIMO reliably work with better capacity gain, it is important to introduce MU-CQI in the standards. 
MU-CQI has been discussed couple of times in 3GPP. One example is best/worst companion MU-CQI – UEs derive MU-CQI with interfering precoder hypothesis. The well-known drawback of this approach is that the interfering hypothesis for UE to derive CQI may not be aligned with actual BS scheduling, in which case MU-CQI is not much useful. 
One potential improvement for MU-CQI is to introduce a mechanism to allow for DMRS based MU-CQI estimation. For MU-CQI derivation, UE can be informed of the DMRS ports in certain subframe(s) to take into account for deriving the MU interference, e.g., via semi-static RRC configurations and aperiodic CSI trigger. 
There are a couple of benefits of using this approach:
· No additional DL RS overhead: DMRS ports from ongoing PDSCH transmissions for other users can be used for CQI estimation
· Availability of precoded channel coefficients: Differently from other proposals, the exact precoded channel coefficients of MU interfering UEs are available at the UE side to derive MU-CQI, under the restriction that the eNB will use the same MU precoders with the same user scheduling in the next transmissions. 
[bookmark: _GoBack]One evaluation results for the DMRS CQI can be found in the below table. In 3D-UMa, with moderate loading (~40%), ~20% gain was observed for 50% UPT, and ~10% gain was observed for 5% UPT. 

	3D-UMa
NON-FULL-BUFFER 
	λ(s)
	Sect Eff
(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)
	RU(%)
	Avg #UEs

	(8H2V) SU CQI
	3.0
	33.9 (100%)
	10.4 (100%)
	25.4 (100%)
	54.1 (100%)
	36.9
	1.41

	(8H2V) MU CQI
	3.0
	38.3 (113%)
	12.1 (116%)
	31.2 (123%)
	54.1 (100%)
	32.9
	1.36



Considering the benefits discussed in this section, it is proposed to support DMRS CQI enhancements for Rel-14 eFD-MIMO. 
Conclusions
This contribution has presented potential benefits for introducing DMRS based CQI, and made the following proposal.
Proposal: The following is supported in Rel-14:
· New UE measurement behavior for CQI reporting based on DMRS ports when corresponding PDSCH is transmitting.
