3GPP TSG-RAN WG1 Meeting #71
R1-125003
New Orleans, USA, 12th – 16th of Nov, 2012

Agenda item:      6.2.2.4.1
Source:         
Nokia Siemens Networks, Nokia
Title:
RI reference process for periodic feedback
Document for:

Discussion and Decision
1 Introduction
In RAN1#70bis, some agreements [1] on CSI reference process for aperiodic feedback have been reached as:
Agreement: 

For Aperiodic feedback, take the following proposal as agreement out of this meeting

· When a reference process is configured

· A RI-reference-process can be configured for a CSI process

· RI of the process can be configured to inherit its value from the RI reported in the same subframe of the RI-reference-process
· The RI computation for a first CSI process, without a reference CSI process, is derived solely based on the first CSI process, it does not take into account any other CSI processes, regardless if a second CSI process has been configured with the first CSI process as a reference CSI process

Additional Conclusion
· No consensus on subband and PMI reference process 

Agreement:

For Aperiodic feedback, when a reference process is configured:

· A CSI process must be configured for the same CC as the reference CSI process
· There is no rank signalling compression
· A CSI Process with reference CSI Process can only be triggered in a subframe in which the reference CSI Process is also triggered 
· The UE is not expected to receive triggering commands that is not compliant with the above condition
For aperiodic feedback, there was no obvious agreement, and continued discussion is needed. 
In this paper, we give our view on the need for RI reference process of periodic feedback for Rel.11 CoMP. 
2 Analysis of RI reference process of periodic feedback 
In this section, we analyze the applicable scenario and also several potential issues for periodic RI reference process:

Firstly, it has been widely recognized that common RI is mainly used to cope with the dynamical changing of load status for better link adaptation. This means common RI may be beneficial only for some short periods of time. However, the configuration of periodic feedback is semi-static and hence cannot adapted based on the load and channel variations . Given that aperiodic RI reference process has been agreed in last meeting, it’s very unclear if periodic RI reference process can provide any additional benefit on top of that. 
Secondly, if same period and offset for referred process and linked process is configured, UE cannot transmit all CSI within one subframe. Some companies proposed to configure the same offset and periodicity for the RI on reference and linked CSI processes, and let linked RI report always be dropped. The motivation is to save reporting overhead, but since RI is reported report is with the relatively large periodicity, only very limited overhead reduction is expected. Besides, if one of the RI reports is dropped, some complicated situations may occur, e.g. when RI reporting is combined with first PMI or PTI in 8 TX antenna case. Furthermore, for 2 or 4 antennas case, if RI report of the linked process is always dropped, potential error propagation is a risk. We also note that RI reference process corresponds to defining a new feedback mode, and additional RAN4 tests seem unavoidable. On the other hand, if the reference and the linked CSI processes are of different periodicity and/or offset, the benefit of common RI process is further reduced. This is due to the fact that  in some TTIs, the eNB would get different RI for different CSI process when the referred process has changed its RI, and that complicates the eNB scheduling. This is shown in the figure 1.
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                          Figure 1:  Illustration of possible unmatched period of RI
Thirdly, if referred process has different RI feedback compared to linked process due to link error, there is no way for eNB to distinguish which one is correct. Some additional standardization effort would be needed to address this error case regardless of whether it happens in the case of simultaneous reporting or in reporting with different offsets. 
According to above analysis, considering that RI reference process for aperiodic feedback is supported, it is hard to get the clear additional benefits for RI reference process of periodic feedback. Therefore we propose:

Proposal: RI reference process of periodic feedback is not standardized.  
3 
Conclusion
In this contribution, we present our analysis of RI reference process for periodic feedback and make the following proposal:
Proposal: RI reference process for periodic feedback is not standardized.  
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