Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #72
R4-144941
Dresden, Germany, 18th  Aug. ~ 22th Aug., 2014
Source: 
Ericsson

Title:
Overview of CSI requirements for eIMTA
Agenda Item:
7.6.3
Document for:
Discussion
1 Introduction
In RAN1#77 meeting and RAN2 #86, most of CSI related procedures and signaling are settled. It is time for RAN4 to start the investigation on how to setup the CSI test for eIMTA. In this paper, we show our view on the basic setup for the eIMTA CSI test. 

2 Overview for CSI test for eIMTA
According to the LS from RAN1 to RAN2 [1], the CSI related changes can be summarized as the following:
· New DL CSI subframe set C_{CSI,0} and DL CSI subframe set C_{CSI,1} for serving cell c
· Configures the set of subframes in DL CSI subframe set C_{CSI,0} and C_{CSI,1} for serving cell c

· SIB-1 UL subframes can also be included in C_{CSI,0} and C_{CSI,1} 

· C_{CSI,0}/ C_{CSI,1} is  a bit map, covering at least subframes #0/1/3/4/5/6/7/8/9
· eIMTA CSI patterns are independent of the eICIC CSI pattern.

· 10-bit bitmap indexing the SF number and “0” indicating the SF corresponds to 1st CSI set and “1” indicating the SF corresponds to 2nd CSI set.
· An eIMTA UE may be configured without two DL CSI subframe sets for serving cell c
· A UE is not expected to be configured with both Rel-10 eICIC subframe sets and Rel-12 CSI subframe sets for a serving cell. If a UE configured to determine the UL-DL configuration for a serving cell via monitoring the L1 reconfiguration DCI (i.e. the PDCCH scrambled by eIMTA-RNTI), the UE is not expected to be configured with the Rel-10 eICIC subframe sets on the serving cell.
· New Rel-12 CSI process
· Rel-12 CSI process can contain up to 2 CSI-IM configurations for one CSI process
· One CSI process can be configured with 2 CSI-IM resources only if the CSI process is also configured with 2 Rel-12 CSI subframe sets
· If one CSI process is configured with 2 CSI-IM resources and with 2 Rel-12 CSI subframe sets, no RAN1 specification change in terms of the association between subframe sets and CSI-IM resources

· In Rel-12, no change to the definition of a CSI-IM resource compared to Rel-11
· Rel-12 CSI subframe sets are common to all CSI processes for a serving cell

· New CSI reference resource definition

· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 

· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources

· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources

· New definition for  the Aperiodic CSI triggering
· state '01'
· Aperiodic CSI report is triggered for a group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers for serving cell c
· state '10'
· Aperiodic CSI report is triggered for a 1st group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers
· state '11'
· Aperiodic CSI report is triggered for a 2nd group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers
For the new DL CSI subframe sets, it is a new functionality. It is totally different from the available two CSI sets regarding:

· In Rel-10/Rel-11, two CSI sets are explicitly configured, and each CSI set is with 10-bit bitmap. However, in Rel-12, these two CSI sets are indicated via a 10-bit bitmap indexing the SF number. 

Hence, a new CSI test may be necessary to verify the UE behavior with the new CSI subframe sets. For simplicity, one static CQI test can be used to verify this new UE behavior. 

Proposal 1:  One static CQI test may be introduced for TDD system to verify Rel-12 CSI feedback quality in case two CSI subsets are configured. 
For the test metric, since the interference level is dynamic changed in the flexible subframe, which is different from the eICIC/FeICIC scenarios, wherein the interference is assumed constant in each subframe set. It may lead to different test metric for the static CQI test. More discussion is needed to finalize the test metric for the CQI test for Rel-12 two CSI subsets configuration. 
For the new Rel-12 CSI process, it is another new UE behavior, which is never tested in the related setup. Hence, it is better to have one test for the Rel-12 CSI process in case two CSI-IMs and two CSI subframe sets are configured. The usage scenarios are slightly different from Rel-11, it may be challenge to directly reuse the setup of Rel-11 CSI test for Rel-12 two CSI-IM case. How to test needs more discussion. 

Proposal 2:  One new CSI test may be needed to verify UE behavior for Rel-12 CSI process in which two CSI-IMs are configured. 
For the new CSI reference resource definition, it can be verified in the static CQI test for the two CSI subsets configuration or in the new CSI test for the Rel-12 CSI process in which two CSI-IMs are configured. Hence, it is not necessary to have separate CSI test for this change. 

For the aperiodic CSI, up to now, there are no tests which are designed specifically for aperiodic CSI test. In order to reduce the workload, it may be left over to the future release if needed. 
3 Conclusion

In this paper, the CSI related signaling is summarized and the related UE behavior is analyzed. Based on the summarization and analysis, we propose:
Proposal 1:  One static CQI test may be introduced for TDD system to verify Rel-12 CSI feedback quality in case two CSI subsets are configured. 
Proposal 2:  One new CSI test may be needed to verify UE behavior for Rel-12 CSI process in which two CSI-IMs are configured. 
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