3GPP TSG-RAN WG4 #72bis
R4-145977
Republic of Singapore, Singapore, 6th to 10th, October 2014

Agenda item:
7.13.4
Source: 
NTT DOCOMO, INC.
Title: 
Demodulation test requirement for Dual Connectivity
Document for:
Approval
1. Introduction
In the last meeting, RAN4 has started discussing the demodulation requirements for Dual Connectivity [1, 2] and the following agreements were captured in chairman’s note.

Observation 4: No new requirements for the soft buffer test for DC would be needed.

Observation 7: No new requirements for PDSCH with user specific reference signal, PBCH, PCFICH, and ePDCCH tests would be needed for DC.

Agree on no new test for the cases identified in observations 4 and 7. Discuss the need for remaining test cases in the future.

In this contribution, we provide further discussion related to the demodulation performance requirements for Dual Connectivity. 
2. Discussion
In the last meeting, there was discussion that whether CA test case is sufficient to verify features and functions of DC or not specifically, if DC capability is defined as the subset of UL CA capability. Note that this comes from that fact that DC is similar to CA in terms of aggregating multiple component carriers. However, several new fundamental features which are not included in CA were defined. This means that some performance requirements are needed in order to at least verify DC specific features and functions. Note that, since no agreement on DC capability has been made yet, we need to take the final agreement of DC capability into account carefully.

Observation 1: Although DC is similar to CA in terms of aggregating multiple CCs, several DC specific features and functions were defined.
Proposal 1: RAN4 needs to specify test requirements in order to at least verify DC specific features and functions.

Maximum received timing difference
One of the differences between DC and CA is maximum received timing difference which UE shall cope with. The maximum received timing difference is up to 33us in synchronized DC and up to 500us in unsynchronized DC. Since this is one of the different features between CA and DC, RAN4 should verify correct UE behavior related to this feature in both synchronized DC and unsynchronized DC cases. 

Observation 2: Maximum received timing difference, such as 33us in synchronized DC and 500us in unsynchronized DC is the DC specific feature.
Proposal 2: RAN4 should verify correct UE behavior under maximum received timing difference in both synchronized and unsynchronized DC cases. Possible options are as below. Other options are not precluded.

· Option 1: RAN4 defines completely new demodulation tests for DC.

· Option 2: RAN4 reuses existing demodulation tests for CA with additional condition, which is 33us or 500us received timing difference.

HARQ feedback for PDSCH of SCG via PUCCH/PUSCH in PSCell
DC configured UE can transmit HARQ feedback for PDSCH of SCG to SeNB via PUCCH or PUSCH in PSCell unlike CA configured UE. This means that the new feature is introduced in Layer 1 and Layer 2 process. RAN4, therefore, should verify this DC specific feature. One of the possible tests to verify this featuer is SDR test.  
Observation 3: HARQ feedback for PDSCH of SCG via PSCell is new feature in Layer 1/ 2 process.

Proposal 3: RAN4 should verify the new Layer 1 and Layer 2 process such as HARQ feedback for PDSCH of SCG. One of the possible tests is SDR test. Other options are not precluded.
CSI reporting
In DC unlike CA, the CSI related to MCG can be reported to MeNB and that related to SCG can be reported not to MeNB but to SeNB via PSCell. This is one of the DC specific functions as well. This means that the following aspects should be verified in reporting CSI test for DC. 
· UE can correctly report CSI related to MCG to MeNB only 
· UE can correctly report CSI related to SCG to SeNB only via PSCell.
Proposal 4: The following new CSI reporting functions should be verified

· UE can correctly report CSI related to MCG to MeNB only 
· UE can correctly report CSI related to SCG to SeNB only via PSCell.
3. Conclusion

In this contribution, we provided further discussion related to the demodulation performance requirements for Dual Connectivity. Our observations and proposals are summarized as below. Note that, other aspects which are not discussed above are not excluded.

Observation 1: Although DC is similar to CA in terms of aggregating multiple CCs, several DC specific features and functions were defined.

Proposal 1: RAN4 needs to specify test requirements in order to at least verify DC specific features and functions.

Observation 2: Maximum received timing difference, such as 33us in synchronized DC and 500us in unsynchronized DC is the DC specific feature.

Proposal 2: RAN4 should verify correct UE behavior under maximum received timing difference in both synchronized and unsynchronized DC cases. Possible options are as below. Other options are not precluded.

· Option 1: RAN4 defines completely new demodulation tests for DC.

· Option 2: RAN4 reuses existing demodulation tests for CA with additional condition, which is 33us or 500us received timing difference.

Observation 3: HARQ feedback for PDSCH of SCG via PSCell is new feature in Layer 1/ 2 process.

Proposal 3: RAN4 should verify the new Layer 1 and Layer 2 process such as HARQ feedback for PDSCH of SCG. One of the possible tests is SDR test. Other options are not precluded.
Proposal 4: The following new CSI reporting functions should be verified

· UE can correctly report CSI related to MCG to MeNB only 
· UE can correctly report CSI related to SCG to SeNB only via PSCell.
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