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Discussion
1. Introduction
After RAN4#77, RAN4 discussion has been continued on remained issues through emails reflector. In the last meeting, TM10 testcases have been agreed with a TM10 CRS-IM UE capability signal introduction, now MCS selection for TM10 tests are on the table.  For non-TM10 testcases, remained issues have been under further email discussions, it seems to reach to consensus to reuse the legacy TM3 testcase. The remained issues are summarized as 
· TM10 Testcases and configurations have agreed in TM10 WF [1].
· Remained issue on MCS selection of either MCS14 or MCS 16
· Remained issue of non-TM10 testcases
· Robustness testcase introduction for Rel-13 CRS-IM
· Baseline CRS-IM RX capability for performance alignment
· Non-TM10 Rel-13 CRS-IM UE capability signalling introduction
 In email discussion, some of issues are almost resolved. We discuss about our preferences on the possible solutions.
2. Discussion on non-TM10 Performances Requirements
The CRS-IM is a basic function of interference cancellation. Its functionality is regarded relatively simple among interference cancellation schemes, and its usecases is regarded important in practice. Through WI, RAN4 has identified key issues and UE behaviours under homogenous networks, and reached to the last meeting of the WI with some of remained issues. 
First, CRS-IM capability issue is remained for RAN4 performance requirement. RAN4 conducted studies under an agreed scenario, and RAN4 have verified that CRS-IM for the second cell interference does not make significant gains as much as it can be screened in tests.  RAN4 has clear observations from SI and WI study results:
Observation 1 : RAN4 has observations as below from SI and WI study results :
· In the CRS-IM SI, RAN4 has conducted investigations on homogenous network interference characteristic. 

· In the given test condition selected from SI results, RAN4 has observed that CRS-IM against the first interference cell provides most of performance improvement. CRS-IM for the second interference cell provides marginal SNR gain ( < 0.5dB).
With the observations, a problem of a cell searcher has been identified under homogenous network [2]. Since the second cell INR is too weak, it is hard to detect the cell. Also, UE venders do not want to mandate searcher-IC for the homogenous network usecases. In results, it is hard to make a decision that two CRS-IM is used for the RAN4 test scenario, and a single CRS-IM can pass the current test scenario with comparable performance. 
As the last step of the WI, results collected from companies have been aligned in 2 Cell CRS-IC and 1 Cell CRS-IC cases, we see that these are options for performance alignment : 
· Option 1: Based on 2-Cell CRS-IC

· Option 2: Based on 1-Cell CRS-IC

· Option 3: Based on mixture of 2-Cell and 1-Cell CRS-IC

As discussed previously, the two CRS-IC has limited usecase due to cell detection issue. For performance alignments, RAN4 is better to specify the receiver capability with 1 Cell CRS-IC, so in the last meeting, a compromised statement has been captured in the unapproved non-TM10 WF [2] as
· For Rel-13 UE, it is capable to cancel CRS from at least two aggressor cells.
· Given the current side condition in the test, UE may only activate 1-cell CRS-IC to achieve the performance goal for non-TM10 gain test. In other side condition, Rel-13 UE is capable to activate 2-Cell CRS-IC.  
· As minimum performance requirements, performance based on 1-cell CRS-IC is used in the non-TM10 gain test cases considering the current side condition. 
The above statements in the WF has been reached to consensus in the last meeting, but was not finalized due to robustness tests introduction argument. In the next meeting, hopefully, RAN4 will proceeds with the agreements to finalize the requirements.  
Maybe, a minor revision is required on the first bullet above, since there is a 4-RX UE in Rel-13. The Rel-13 CRS-IM capability is only for 2-RX UE under network with 2-TX BSs. Further than that, RAN4 needs to study as a new requirement.
Proposal 1 :  [Performance requirement] RAN4 has identified an issue of cell detection on the second cell. For the final performance requirement, we prefer to use performances based on 1-cell CRS-IC.
The new robustness test introduction had long arguments, and it seems RAN4 has a consensus in the email discussion.  We agree the proposal to reuse the legacy TM3 testcase with CRS-assistant information in the homogenous network CRS-IM robustness tests.
Proposal 2 [robustness test] : we agree the proposal to reuse the legacy TM3 testcase with providing CRS-assistant information. Since there is no actual aggressor configured in TE, the UE must preserve the performance as a single serving cell performance.

About the TM10 MCS selection, we have submitted all FDD results to result collection with MCS 14 and MCS 16. We don’t have strong preferences on the MCS selection. As we discussed in our last contribution [3], CoMP network already assumes interference circumstance. We wonder what would be correct searcher-IC behaviors under the CoMP network. To our understanding the last discussion, RAN4 wants not to specify or mandate any searcher-IC behavior even under the CoMP network.
Proposal 3 : [TM10 MCS selection] We don’t have strong preferences on TM10 MCS selection.

The UE capability report signal issue remains with several options too. RAN4 gives three options for the non-TM10 UE capability report : 
· Option 1: Not define new UE capability signaling and reuse the R.11 crs-InterfHandle signaling to imply the R.13 CRS-IM capability

· Option 2: Define new UE capability signaling including information on the number of supported CCs for R.13 CRS-IM UE.

· Option 3: Define new UE capability signaling indicating CRS-IM support on at least one serving cell

We are against the Option-1. First of all, Rel-11 feICIC feature is a mandatory feature, so if adopting the R.11 crs-InterfHandle for Rel-13, it means it is mandatory for the Rel-13 UE too. As mentioned above, the Rel-13 CRS-IM has more general uscases comparing to Rel-11 feICIC UE, it is necessary to turn on the CRS-IC modules under homogenous network. Secondary, it causes unclear to define IC capability when combining with other IC features. In 3GPP, there has being introduced many IC features. For example, if an UE needs to take choice among Rel-12 NAIC, Rel-13 CRS-IM and Rel-13 control channel CRS-IC, the specific UE capability report for each is necessary to indicate exact support. In RAN2, there are discussion to reduce the signaling load, it may not be acceptable to expand another per-CC UE capability reports. 

Proposal 4 : We prefer to define new UE capability signaling indicating non-TM10 CRS-IM support on at least one serving cell (Option-3 of UE capability)
3. Conclusion
In this contribution, we share our observation and proposals of the Rel-13 CRS-IM RX as below.
Observation 1 : RAN4 has observations as below from SI and WI study results :
· In the CRS-IM SI, RAN4 has conducted investigations on homogenous network interference characteristic. 

· In the given test condition selected from SI results, RAN4 has observed that CRS-IM against the first interference cell provides most of performance improvement. CRS-IM for the second interference cell provides marginal SNR gain ( < 0.5dB).
Proposal 1 :  [Performance requirement] RAN4 has identified an issue of cell detection on the second cell. For the final performance requirement, we prefer to use performances based on 1-cell CRS-IC. 
Proposal 2 [robustness test] : we agree the proposal to reuse the legacy TM3 testcase with providing CRS-assistant information. Since there is no actual aggressor configured in TE, the UE must preserve the performance as a single serving cell performance.

Proposal 3 : [TM10 MCS selection] We don’t have strong preferences on TM10 MCS selection.

Proposal 4 : [Rel-13 UE capability signal] We prefer to define new UE capability signaling indicating non-TM10 CRS-IM support on at least one serving cell (Option-3 of UE capability)
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