3GPP TSG-RAN WG4 Meeting # 76
R4-154139
Beijing,  China, Aug  24~28, 2015

Agenda Item:
7.8.4
Source: 
Intel
Title: 
Discussion on 4-RX AP UE with 3- and 4-MIMO Layer Supports
Document for:
Discussion
1 Introduction
In 4-RX AP UE WI, discussions on the high layer support have been one of core topics. There has been deep discussion on the 3- and 4-layer supports in many aspects. Regarding the number of layers, the 4-RX AP UE WID states as
The objectives for demodulation requirements of PDSCH for 4 Rx AP are the following

· PDSCH demodulation requirements support up to 4 layers.

·    No prioritization on number of layers.

In principle, RAN4 has made agreement to study up to 4-MIMO layers. In order to introduce performance requirements, RAN4 needs further understanding on the high layer usecases such as operating SNR region and high rank realizations in MIMO channels. 
In addition, the RAN plenary meeting #68 has made an agreement to support transmission mode 3 and 4 support with 3- and 4-MIMO layers as : 
RAN#68 discussed the applicable releases for the necessary specification changes based on [1]. RAN#68 decided that Release 10 should be target for supporting UE categories 6, 7 and higher for rank 3 and rank 4 operations for TM3 and TM4 provided that Release 10 signaling is feasible in practice. If RAN2 does not find feasible solutions for introducing the signalling from release 10, then the signalling should be introduced to earliest possible 3GPP release after Rel-10. 

Based on the agreement, RAN1/2 start discussion on the 3/4-MIMO layer supports with the CRS-TMs. In RAN4, further discussion is required on needs to introducing performance requirements related with the specification changes. 
In this contribution, we discuss two aspects on the high layer support :
- Reasonable assumptions for the high MIMO-layers support to achieve high data rate 
- Transmission mode 3 and 4 usecases with the high layers supports
2 Discussion
Reasonable assumptions for the high MIMO-layers support to achieve high data rate 

So far there have been many controverial issues regarding the high layers support. Of course, RAN1 spec states that 4-RX AP UE can support up to 4-MIMO layers, however its practical use has not been clearly verified. Technically, the high MIMO layer usecase obviously provides a pipeline to achieve high data rate beyond 1Gbps. Also in order to introduce testcases, its test feasiblity must be verified as well as the practical usecases. RAN4 needs to investigate feasibility of high MIMO layers performance tests and usecases for high data rate demonstrations under practical test assumptions. 
In order to investigate RI=3 and RI=4 usefulness, we studies as below scenarios

Test conditions :
· Based on TS36.101 8.3.1.2 testcase

· Transmission mode 9

· Following PMI and CQI

· Propagation channel EPA-5Hz

· Antenna type : XPol-Medimum correlation [4] (α=0.3, β=0.6, γ=0.2)  
 and low correlation 

· CRS ports, 4-CSIRS ports

· PDCCH symbols = 2

· 3% EVM

· MMSE-IRC RX
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(a) XPOL medium correlation 

                                              (b) low correlation
Figure 1.   Throughput and RI switching results based on test conditions
	Correlation \   RI SW
	RI=1  >> RI=2
	RI=2  >> RI=3
	RI=3  >> RI=4

	(a) Medium corr
	9dB
	18.5dB
	>30dB

	(b) Low corr
	7dB
	13dB
	28dB


As discussed in the previous meetings, low antenna correlation is an ideal model almost impossible to be realized with 4-RX antenna elements. Also we comment that the used XPOL medium correlation is also close to low correlation rather than medium correlation. Figure 1-(a) gives a clue that 4 MIMO layers have limited usecases in practice. The operating SNR should be very high (SNR >30dB) and EVN noise should also be controlled. Figure 1-(b) illustrates throughput curve with low antenna correlation. RI=4 still becomes useful 28dB which is the highest SNR range among TS36.101 testcases.
While RI=3 is definitely helpful to achieve high data rate, but RI=4 seems to have explicit performance out of operation conditions. However, we cannot ignore testing UE operations with RI=4. Based on the observations, we propose as below :
Proposal 1: RAN4 needs to investigate feasibility of high MIMO layers performance tests and usecases for high data rate demonstrations under practical test assumptions. 

- Verify an operation SNR range that can be acceptable for 4-RX baseband tests. 
- Regarding testing the 4-MIMO layers, the testcase goal needs to be functional tests with miminum testset introductions rather than evaluating performance. It is important to evaluate UE functional operations with the high layers as RAN1 spec.
Transmission mode 3 and 4 usecases with the high layers supports
RAN LS in [2] made an agreement that RAN1/2 starts discussions to support 3- and 4-layers in TM3 and TM4. RAN1/2 will start discussion to introduce proper signalling. In RAN4 #74bis and #75, we also observed strong demands on high layer supports in CRS-TMs. Especially in RAN4, TM4 support has been emphasized in [3]. By the LS, the signalling supports TM3 and TM4. However, this does not mean that RAN4 needs to introduce both TM3 and TM4 performance requirements. As the LS addresses, first the signalling structure must be determined clearly to move forward. Assuming it is done with reasonable solutions, RAN4 may be able to start the CRS-TMs testcase. Basically, TM4 needs to be considered for sure, however, it is unclear on needs to introduce TM3 with the high layers with priority. If TM4 UE operations are tested with high layers, TM3 operations can be covered without issues. Reminding the high layers become useful for high data rate in static users indoor under high SNR channels. We propose to confirm needs of making verification efforts on both TMs through Rel-13 testcases. 
Proposal 2: Assuming RAN1/2 reach to introduction of reasonable signalling structures for TM3 and TM4 with 3/4 layer supports, RAN4 discusses TM4 test introduction with high layers. TM3 tests with high MIMO layers are for further discussion.
Applicable release of  4-RX UE WI performance requirements: 
Since RAN plenary decision in [2] addresses for RAN4 to consider Rel-10 for TM3/4 support with high layer as :
· RAN kindly asks RAN4 to take the above decision into account in the specification work in Release 13 

Currently, RAN4 are under active discussion for 4-RX UE requirements only for Rel-13, it is not known yet what will be the test requirements. As the LS address, RAN4 focuses on specification work in Release 13. The previous release applicability can be discussed after the requirements are finalized.
Proposal 3 : Regarding spec release of 4-RX AP UE requirement applicability, RAN4 takes the RAN plenary LS decision into account in the specification work in Release 13.  Rel-13 requirement applicability to the previous release can be discussed after all requirements are finalized.

3 Conclusion

In this contribution, we discuss about two aspects of reasonable assumptions for using high MIMO-layers and the new spec changes regarding high MIMO-layers support. Regarding the aspects, we make proposals as below

Proposal 1: RAN4 needs to investigate feasibility of high MIMO layers performance tests and usecases for high data rate demonstrations under practical test assumptions. 

- Verify an operation SNR range that can be acceptable for 4-RX baseband tests. 

- Regarding testing the four MIMO layers, the testcase goal needs to be functional tests with miminum testset introductions rather than evaluating performance. It is important to evaluate UE functional operations with the high layers as RAN1 spec.

Proposal 2: Assuming RAN1/2 introduces proper signalling structures for TM3 and TM4 with 3/4 layer supports, RAN4 discusses TM4 test introduction with the high layers. TM3 tests with high MIMO layers are for further discussion.
Proposal 3 : Regarding Spec release of 4-RX AP UE requirement applicability, RAN4 takes the RAN plenary LS decision into account in the specification work in Release 13.  Rel-13 requirement applicability to the previous release can be discussed after all requirements are finalized.
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