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1 Introduction
RAN1 is responsible to develop following major features for LTE-Advanced Rel-10 physical layer:
· Carrier aggregation (Work item code: LTE_CA)

· UL MIMO (Work item code: LTE_eDL_MIMO)

· Enhanced DL MIMO (Work item code: LTE_UL_MIMO)

A Rel-10 eNB may not implement some of the Rel-10 features depending on deployment scenario and market needs. For example, an eNB wants to support carrier aggregation with Rel-9 DL transmission modes only and without UL SU-MIMO. In this case, carrier aggregation needs to be configured while UL MIMO and enhanced DL MIMO are not configured. A means for the eNB to independently configure the Rel-10 features is needed to support this implementation. This contribution discusses what signalling is needed and what is already available for independent configuration of Rel-10 features.

2 Rel-10 functions and configurability
Followings are the detailed Rel-10 functions and discussions on their configurability.

· Carrier aggregation

· Cross carrier scheduling: configurable by higher layer signalling
· PUCCH format 3: Configurable by higher layer signalling (configuration of carrier aggregation and ACK/NACK bundling in TDD) or implementation (scheduler’s decision)

· Contiguous and non-contiguous resource allocation in UL: Configurable by physical layer signalling (1-bit flag for differentiation between contiguous and non-contiguous resource allocation)

· Simultaneous PUSCH and PUCCH transmission: Configurable by higher layer signalling
· DL RS

· Transmission of DL CSI-RS1)
· Transmission of DL DM-RS for rank>2: Configurable by either higher layer signalling (configuration of DL transmission modes) or physical layer signalling (DL assignment with rank(2)
· Enhanced DL MIMO

· New DL transmission mode(s) : Configurable by higher layer signalling (configuration of DL transmission mode)
· New feedback modes: Configurable by higher layer signalling (configuration of DL transmission mode and feedback mode)

· PDSCH transmission in MBSFN subframes2): Implementation (scheduler’s decision)

· UL RS

· New types of SRS: Configurable by either higher layer signalling (SRS parameters) or physical layer signalling (aperiodic dynamic SRS)

· OCC of UL DM-RS3): Configurable by physical layer signalling (cyclic shift field in DCI)
· UL MIMO

· New UL transmission mode(s): Configurable by higher layer signalling (configuration of UL transmission mode)
· PUCCH transmit diversity: Configuration by higher layer signalling (configuration of PUCCH)
As discussed above, Rel-10 eNBs can configure almost all Rel-10 functions. Nevertheless, following issues need to be further discussed.
1) Transmission of CSI-RS

· CSI-RS is sparsely transmitted RS, independently configured with CRS, and used for Rel-10 UEs to generate CSI feedback. It does not make sense to place CSI-RS in DL resources even when all the UEs belonging to a cell are configured in one of Rel-9 DL transmission mode or in one of Rel-8 feedback mode. Therefore, no CSI-RS also needs to be supported by Rel-10 cells. A companion contribution [1] proposes CSI-RS configuration turning off CSI-RS.

2) PDSCH transmission in MBSFN subframes
· It has been agreed that PDSCH can be transmitted to Rel-10 UEs in MBSFN subframes. Note that MBSFN subframes were reserved only for PMCH until Rel-9. If the eNB scheduler does not decide to transmit PDSCH in MBSFN subframes, then this function can be avoided by implementation. However, Rel-10 UEs need to monitor PDCCH to detect DL assignment DCI in every MBSFN subframe even though the eNB will not transmit PDSCH in MBSFN subframes. This UE behaviour may lead to unnecessary power consumption of UE for additional blind decodes of PDCCHs compared to Rel-8/9. Therefore, we suggest discussing whether additional higher layer signalling needs to be defined to configure the MBSFN subframes where PDSCH can be transmitted.

3) OCC of UL DM-RS

· OCC of UL DM-RS is introduced for more orthogonality between layers (for UL SU-MIMO) and/or between users (for UL MU-MIMO). Since OCC is determined by the cyclic shift field in DCI, the Rel-10 eNB can disable the OCC of UL DM-RS by setting the cyclic shift field not associated with OCC [+ -]. However, this approach sacrifices UL scheduling flexibility. Therefore, we suggest discussing whether additional higher layer signalling needs to be defined to configure no OCC applied to UL DM-RS.
3 Summary
In this contribution, we discussed independent configuration of Rel-10 features and functions. Three potential issues have been identified and we suggest following:

· Transmission of CSI-RS

· Higher layer signalling should be able to turn off CSI-RS.
· PDSCH transmission in MBSFN subframes

· Discuss whether additional higher layer signalling needs to be defined to configure the MBSFN subframes where PDSCH can be transmitted.

· OCC for UL DM-RS
· Discuss whether additional higher layer signalling needs to be defined to configure no OCC applied to UL DM-RS

References
[1]
R1-105377, “Remaining Issues on CSI-RS Transmission,” Samsung, 3GPP RAN1 #62bis, Xi’an, China, Oct. 2010.









































































