
3GPP TSG RAN WG1 Meeting #59

R1-095054
Jeju, Korea, 9th – 13th November, 2009

Agenda item:
7.5.2
Source: 
LTE-Advanced Rapporteur (NTT DOCOMO)

Title: 
TP for TR36.814 on CoMP feedback
Document for:
Text proposal
1. Introduction
This document is a text proposal for TR36.814 on CoMP feedback based on the agreement from RAN WG1#58 and #58bis. The agreements on CoMP feedback are captured as follows.
On CoMP feedback mechanism (Chairman notes in #58
)

	Way forward (derived based on R1-093719):

· Individual per-cell feedback is the baseline for schemes that need feedback

· Complementary inter-cell feedback might be needed

· The detailed explicit, implicit or SRS-based feedback designs, if any, are FFS

· Combinations of full or subset of above three are possible


	Conclusions from e-mail discussion:

Proposal1:
· New forms of feedback and signalling may be needed to support CoMP (e.g. configured by RRC for a given UE). 

· As baseline, the network need not explicitly signal to the UE the CoMP transmission point(s) and the UE reception/demodulation of CoMP transmissions (CBF, or JP with MBSFN subframes) is the same as that for non CoMP (SU/MU-MIMO).

· The operation of JP with non-MBSFN subframes is FFS

· Departures from the baseline can be discussed, based on performance benefits
Proposal2:

· If new feedback will be needed, strive for scalable feedback for different CoMP categories (CBF and JP) if both CoMP categories were supported.

· Feedback scalability means that a feedback in support of CoMP JP is a superset of a feedback in support of CoMP CBF. 

· A UE feedback in support of a CoMP transmission category is such that it also enables the network to dynamically switch to single-point transmission for this CoMP transmission category


Proposal 2 is not captured in the text proposal due to the un-confirmed need of new feedbacks. However, proposal 2 is a valid agreement in the future once the need of the new feedback is confirmed.
On SRS (Chairman notes in #58bis)

	The following is agreed (based on R1-094405):

· UE transmission of SRS can be used for CSI estimation at multiple cells exploiting channel reciprocity. 

· Enhanced SRS schemes may be considered
 


Based on the agreement above we propose a text for TR36.814.
2. Text Proposal

============= Start of text proposal ================== 
8.1.2
Radio-interface specification areas

Downlink coordinated multi-point transmission should include the possibility of coordination between different cells. From a radio-interface perspective, there is no difference from the UE perspective if the cells belong to the same eNodeB or different eNodeBs. If inter-eNodeB coordination is supported, information needs to be signalled between eNodeBs.

Potential impact on the radio-interface specifications is foreseen in mainly three areas:

-
Feedback and measurement mechanisms from the UE

-
Reporting of dynamic channel conditions between the multiple transmission points and the UE

-
For TDD, channel reciprocity may be exploited

-
Reporting to facilitate the decision on the set of participating transmission points

-
For TDD, channel reciprocity may be exploited

-
Preprocessing schemes

-
Joint processing prior to transmission of the signal over the multiple transmission points

-
Downlink control signaling to support the transmission scheme

-
Reference signal design

-
Depending on the transmission scheme, specification of additional reference signals may be required.

New forms of feedback and signaling may be needed to support CoMP that are, for example, configured by RRC for a given UE. 
- As baseline, the network need not explicitly signal to the UE the CoMP transmission point(s) and the UE reception/demodulation of CoMP transmissions (CS/CB, or JP with MBSFN subframes) is the same as that for non CoMP (SU/MU-MIMO).” 

8.1.3
Feedback in support of DL CoMP

The three main categories of CoMP feedback mechanisms have been identified to be: 

-
Explicit channel state/statistical information feedback

-
Channel as observed by the receiver, without assuming any transmission or receiver processing

-
Implicit channel state/statistical information feedback

-
feedback mechanisms that use hypotheses of different transmission and/or reception processing, e.g., CQI/PMI/RI 
-
UE transmission of SRS can be used for CSI estimation at eNB exploiting channel reciprocity. 
Combinations of full or subset of above three are possible.

Look at these types of feedback mechanisms for the evaluations. UL overhead (number of bits) associated with each specific feedback mechanism needs to be identified. The feedback overhead (UL) vs, DL performance tradeoff should be assessed with the goal to target minimum overhead for a given performance.

For the CoMP schemes that require feedback, individual per-cell feedback is considered as baseline. Complementary inter-cell feedback might be needed. UE CoMP feedback reports target the serving cell (on UL resources from serving cell) as baseline when X2 interface is available and is adequate for CoMP operation in terms of latency and capacity. In this case, the reception of UE reports at cells other than the serving cell is a network implementation choice. 

The feedback reporting for cases with X2 interface not available or not adequate (latency and capacity), and for cases where feedback reports to the serving cell causes large interference (e.g., in heteronegenous deployment scenarios) for CoMP operation needs to be discussed and, if found needed, a solution needs to be identified. 

Do not have to confine the CoMP studies to payload sizes currently supported by PUCCH operation..
Two possibilities should be studied the “container” of the DL CoMP feedback:

-
Expand the supported PUCCH payload sizes

-
Use periodic/a-periodic reports on PUSCH
8.1.3.1
Explicit Feedback in support of DL CoMP

This section lists different forms of explicit feedback in support of DL CoMP. They are all characterized by having a channel part and a noise-and-interference part. 

Channel part:

-
For each cell in the UE’s measurement set that is reported in a given subframe, one or several channel properties are reported  

-
Channel properties include (but are not limited to) the following (‘i‘ is the cell index):

-
Channel matrix (Hi) – short term (instantaneous)

-
The full matrix Hi, or

-
main eigen component(s) of Hi

-
Transmit channel covariance (Ri), where Ri = (sum{Hij†Hij})/J, j=0,1,2,…,J-1, (‘j’ is span over time or frequency)

-
The full matrix Ri, or

-
main eigen component(s) of Ri

-
Inter-cell channel properties may also be reported
Noise-and interference part, e.g.,

-
Interference outside the 

-
cells reported by the UE

-
CoMP transmission points

-
Total receive power (Io) or total received signal covariance matrix

-
Covariance matrix of the noise-and-interference

-
the full matrix, or

-
main eigen component(s) 

8.1.3.2
Implicit Feedback in support of DL CoMP

This section lists different forms of implicit feedback in support of DL CoMP.

-
There are hypotheses at the UE and the feedback is based on one or a combination of two or more of the following, e.g.:

-
Single vs. Multi user MIMO

-
Single cell vs. Coordinated transmission 

-
Within coordinated transmission: Single point (CB/CS) vs. multi-point (JP) transmission

Within Joint processing CoMP:

-
Subsets of transmission points or subsets of reported cells (Joint Transmission)

-
CoMP transmission point(s) (Dynamic Cell Selection)

-
Transmit precoder  (i.e. tx weights) 

-
JP: multiple single-cell or multi-cell PMI capturing coherent or non-coherent channel across reported cells

-
CB/CS: Single-cell or multiple single-cell PMIs capturing channel from the reported cell(s) to the UE

-
Transmit precoder based on or derived from the PMI weight

-
Other types of feedbacks, e.g. main Multi-cell eigen-component, instead of PMI are being considered

-
Receive processing (i.e. rx weights) 

-
Interference based on particular tx/rx processing

There may be a need for the UE to convey to the network the hypothesis or hypotheses used (explicit signalling of hypothesis to eNB). And/or, there may be a semi-static hypothesis configuration e.g. grouping of hypotheses (explicit signalling of hypothesis to the UE). And/or, precoded RS may be used to allow UE to generate refined CQI/RI feedback
8.1.3.3 
UE transmission of SRS in support of DL CoMP
This section lists UE transmission of SRS related feedback in support of DL CoMP. UE transmission of SRS can be used for CSI estimation at multiple cells exploiting channel reciprocity. Enhanced SRS schemes may be considered.
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