3GPP TSG-RAN WG4 Meeting #71	R4-143152
Seoul, Korea, May 19-23, 2014

[bookmark: Source]Agenda Item:	7.11.3
Source: 	ZTE
[bookmark: Title]Title: 	SCE potential impacts on RAN4 demodulation requirements
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN plenary #62 meeting, the WI of small cell enhancements was approved, which initiated the introduction of small cell features in 3GPP[1]. SCE work has been on-going since RAN1#76 and the discussions were mainly focused on the following three aspects:
· Higher order modulation using 256QAM
· Small cell on/off and discovery
· Procedures for small cell on/off transition time reduction
· Discovery signal(s) and measurements
· Radio-interface based synchronization (RIBS)
Up to RAN1#76bis meeting, significant progress has been achieved based on extensive and in-depth discussions. The conclusions indicated that there are potential standardization impacts on RAN4 specifications. Considering the newly introduced SCE features/procedures above, 256QAM will lead to definition of new CQI/MCS/TBS table and UE category. Thus, it is necessary to evaluate the 256QAM demodulation and CSI reporting performance.
In RAN4#70bis meeting, work plan on SCE for RAN4 work was agreed in [2]. There was also discussion on demodulation and CSI requirements in [3].
In this contribution, based on the agreements achieved up to RAN1#76bis, several SCE potential impacts on RAN4 demodulation requirements were analyzed to facilitate and progress the SCE work in RAN4.

Progresses on Small Cell Enhancements in RAN1
In this section, some of the agreements related to 256QAM in RAN1#76bis are quoted as following.
Higher order modulation using 256QAM
· CQI/MCS/TBS Table
· Working assumption: down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region
· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies
· There will be 7 explicit MCS entries for 256QAM in the MCS Table
· Gray Mapping
· Working assumption: Adopt binary reflected Gray mapping for 256QAM
· UE Category
· 256QAM is supported in existing UE categories 3-10
· Use one UE capability bit to signal the new processing capabilities
· At least one new UE category with 256QAM is introduced

Analysis of potential impacts on demodulation requirements
Based on the agreements listed above, several potential impacts on RAN4 demodulation and CSI requirements will be discussed and analyzed in this section, which is mainly divided into the following two aspects.

Potential impacts on demodulation of PDSCH
In small cell enhancements study item, obvious gain was observed with the application of 256QAM, therefore 256QAM is listed in the first priority to specify for WI. In RAN1#76bis meeting, new CQI/MCS table for 256QAM has almost been finished and it is concluded that at least one UE category would be introduced for 256QAM. Therefore, it is necessary to define new UE test cases in RAN4 to evaluate PDSCH performance for 256QAM and the corresponding fixed reference channel should be added based on the MCS/TBS table defined in RAN1.
In order to achieve high throughput, 256QAM usually requires high SNR and is likely to be used in good propagation conditions, which makes it suitable to take low time delay and small Doppler spread channel model for evaluation. The antenna correlation is also suggested to be low.
[bookmark: _GoBack]As for the UE category, on one hand, it is expected to be indicated for each newly added 256QAM test case; on the other hand, it may also need to modify the UE category range of existing test cases.
When discussing the framework of demodulation performance, it is suggested to cover both short range indoor scenario and medium range outdoor scenario. The newly added test cases for 256QAM should be carefully selected, considering both work load in RAN4 and the most possible transmission mode in typical scenarios for small cell deployment. 
For small cell deployment, it is based on HetNet architecture, which may require some smart schemes to avoid interference from macro cell. In order to get a practical result, it will be helpful to verify the 256QAM performance with possible interference, in which CRS-IC seems to be a beneficial option for 256QAM to further improve the performance of PDSCH.
Base on the above analysis, proposals on 256QAM demodulation are as below.
Proposal 1:  Introduce FRC demodulation performance requirement for 256QAM. 
Proposal 2:  FFS on the introduction of demodulation performance requirement for 256QAM for other possible scenarios. 


Potential impacts on CQI reporting
In small cell WI, regarding the introduction of 256QAM, new CQI/MCS table is designed for this higher order modulation approach. Preliminary working assumption has been determined to remove 3 QPSK entries and add 3 new 256QAM entries, which makes the CQI table for Rel-12 be changed. Thus, it is necessary to verify the CQI reporting performance corresponding to new CQI/MCS table. 
As new CQI table is introduced, it is necessary to introduce CQI definition test. The Rel-8 test metric for CQI definition test can be reused. With introduction of new CQI table, the mapping between SNR and CQI indices need to be changed for proper link adaptation. Therefore, it is also necessary to have a test for CQI reporting under fading conditions to test UE’s reporting accuracy. The Rel-8 test metric for CQI reporting under fading channel could also be reused.

Proposal 3: Introduce CQI definition test for new CQI table with 256QAM. Rel-8 test metric can be reused.
Proposal 4: Introduce CQI reporting requirement under fading conditions for new CQI table with 256QAM. Rel-8 test metric can be reused.

Conclusion
In this contribution, several SCE potential impacts on RAN4 demodulation and CSI requirements are analyzed based on current progresses in RAN1. It is suggested to take the analysis into consideration in future discussions.

Proposal 1:  Introduce FRC demodulation performance requirement for 256QAM. 
Proposal 2:  FFS on the introduction of demodulation performance requirement for 256QAM for other possible scenarios. 
Proposal 3: Introduce CQI definition test for new CQI table with 256QAM. Rel-8 test metric can be reused.
Proposal 4: Introduce CQI reporting requirement under fading conditions for new CQI table with 256QAM. Rel-8 test metric can be reused.
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