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1 Introduction
In this contribution, we discuss some of the remaining open issues for TDD eIMTA for which conclusion is needed to finalize the work item.
2 Discussion

2.1 Enabling of eIMTA functionalities
eIMTA includes the functionalities for dynamic UL-DL reconfiguration as well as interference management. To support the dynamic UL-DL reconfiguration, DL HARQ reference configuration, UL-DL reconfiguration signaling and PUCCH resource allocation schemes shall be configured for the UE. For interference management, subframe set specific UL power control and DL CSI measurements can be used to overcome the interference fluctuation due to the different UL-DL configuration used in the neighbor cells. 
It seems that current discussion in RAN1 assumes all the eIMTA functionalities are enabled together for the UE. However, there are scenarios where only interference management functionalities are required without enabling dynamic UL-DL reconfigurations. As one example, in macro/pico adjacent channel scenario, due to the dynamic UL-DL reconfiguration in the pico cells, the interference seen by the macro cell can be different across UL subframes, therefore subframe set specific uplink power control can be beneficial for macro UEs without enabling dynamic UL-DL reconfiguration. The same situation applies for the downlink subframes, so that CSI measurement subframe sets can also be required for macro UEs irrespective to the dynamic UL-DL reconfiguration. Another example is for the pico cell layer, when the traffic variation is large among neighbor cells but the fluctuation in time is insignificant (e.g. pico cell A has downlink centric traffic but neighbor cell B has uplink centric traffic), the semi-static traffic adaptation based on SIB-1 signaling approach can be used, which matches the traffic condition and does not decrease the subframes schedulable for legacy UEs. In this scenario there is no need to enable dynamic UL-DL reconfiguration since it could increase the signaling overhead as well as additional UE monitoring. However, subframe set specific power control and CSI measurement is still required due to the interference fluctuation across subframes.
The proposal is then to decouple the enabling of subframe set dependant power control and CSI measurements from the dynamic UL-DL reconfiguration. The higher layer signaling design shall support individual enabling of these two functionalities. It is further proposed to consider supporting of these two features for all Rel-12 TDD UE regardless of the eIMTA capability.
Proposal 1: It shall be possible to enable subframe set dependant uplink power control and CSI measurements independently from the dynamic UL-DL reconfiguration.
Proposal 2: Consider to support subframe set dependant uplink power control and CSI measurements for all the Rel-12 TDD UEs regardless of the eIMTA capability.
2.2 HARQ reference configuration for CA + eIMTA
In TDD eIMTA, DL HARQ timing follows the higher layer configured reference configuration. It is alsonoted that reference HARQ timing is supported in Rel-11 for TDD inter-band CA with different UL-DL configurations. In case TDD eIMTA is used in combination with TDD inter-band CA with different UL-DL configurations, the reference UL-DL configuration needs to be determined. A simple and straightforward approach is to use the higher layer configured reference configuration of a serving cell configured with TDD eIMTA during the lookup table process for TDD inter-band CA with different UL-DL configuration to determine the final reference configuration for the serving cell. 
Proposal 3: In case TDD eIMTA is used in combination with TDD CA with different UL-DL configurations, the higher layer configured reference configuration of a serving cell configured with TDD eIMTA is used during the lookup table process for TDD CA with different UL-DL configurations to determine the final reference configuration for the serving cell. 
2.3 Other open issues
As summarized in [1], some of the other open issues should be discussed and concluded. 

· Issue 1: whether the beta_offset (r.f. TS36.213 section 8.6.3) values shall be configured separately for the two UL subframe sets?
According to the RAN1 agreements “PUCCH is only transmitted in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE”, HARQ-ACK and periodic CSI can only be transmitted in the fixed uplink subframes which do not see DL to UL interference. Therefore there is no need to define separate 
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for the two uplink subframe sets. However, there is no restriction on the A-CSI subframe such that any uplink subframe can contain A-CSI reporting. As two CSI subframe sets can be configured, A-CSI for both subframe sets can be required when downlink heavy configuration is dynamically indicated (e.g. UL-DL configuration #2 or #5). In these cases, A-CSI for both subframe sets can only be reported in subframes #2 and/or #7, therefore dynamic indication of the subframe set for each A-CSI triggering shall be supported to provide flexible and timely A-CSI reporting [2][3]. When UL heavy configuration is dynamically used due to the UL heavy traffic or energy saving, there is no need to obtain the CSI for the 2nd subframe set through aperiodic triggering and only A-CSI for the 1st CSI subframe set is sufficient for the eNB scheduling. In this case subframe #2 and/or #7 should be more than sufficient to carry A-CSI reporting than the DL heavy case. Therefore our view is that in order to support flexible A-CSI triggering, it is more important to adopt a dynamic approach to indicate the subframe set that should be reported rather than defining separate 
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for the two UL subframe sets. 
Proposal 4: A single beta_offset is used for the two UL subframe sets.
· Issue 2: whether the PSRS_OFFSET,c(m) (r.f. TS36.213 section 5.1.3.1) values shall be configured separately for the two UL subframe sets, for both periodic SRS and aperiodic SRS?
Higher UE transmission power can be configured for the 2nd UL subframe set to overcome the DL to UL interference which is much higher than the UL to UL interference. The power control parameter for the 2nd UL subframe set should be configured such that the PUSCH BLER for the 2nd subframe set is as similar as possible to the 1st set. We don’t see a strong reason for eNB to intentionally set a much different PUSCH BLER between the two UL subframe sets since this may complicate the eNB scheduling. In scenarios when the similar PUSCH BLER is not achievable sole by UL power control due to the strong DL to UL interference, other interference management methods, e.g. inter cell coordination should be used. To summarize, in both of the above cases, similar PUSCH BLER target should be possible by eNB implementation therefore it is not necessary to define separate PSRS_OFFSET,c(m) for the two UL subframe sets.
Proposal 5: A single parameter PSRS_OFFSET,c(m) is used for the two UL subframe sets.

· Issue 3: whether the cell-specific parameter srs-BandwidthConfig (r.f. TS36.211 section 5.5.3.2) values can be configured separately for the two UL subframe set?
According to the email discussion, the motivation for separate SRS bandwidth configuration between the two UL subframe set is to extend the channel measurements to the wider bandwidth in the 2nd subframe set to facilitate the DL scheduling based on channel reciprocity. However, as already supported from Rel-8, SRS bandwidth in UpPTS can be extended to the maximum allowed UL bandwidth if sounding on the edge band is required for downlink scheduling. As SRS in UpPTS can always be possible for eIMTA UEs, the necessity for an additional solution for the same purpose is questionable. It is also noted that SRS is not strictly needed for UL interference estimation at eNB.
Proposal 6: UpPTS can be used to sound the maximum UL bandwidth for downlink scheduling based on channel reciprocity. It is not necessary to define separate SRS bandwidth configuration for the two UL subframe sets for eIMTA UEs.
3 Conclusions
In this contribution, we discuss some of the remaining open issues for TDD eIMTA WI with the following proposals:
Proposal 1: It shall be possible to enable subframe set dependant uplink power control and CSI measurements independently from the dynamic UL-DL reconfiguration.

Proposal 2: Consider to support subframe set dependant uplink power control and CSI measurements for all the Rel-12 TDD UEs regardless of the eIMTA capability.
Proposal 3: In case TDD eIMTA is used in combination with TDD CA with different UL-DL configurations, the higher layer configured reference configuration of a serving cell configured with TDD eIMTA is used during the lookup table process for TDD CA with different UL-DL configurations to determine the final reference configuration for the serving cell. 

Proposal 4: A single beta_offset is used for the two UL subframe sets.

Proposal 5: A single parameter PSRS_OFFSET,c(m) is used for the two UL subframe sets.

Proposal 6: UpPTS can be used to sound the maximum UL bandwidth for downlink scheduling based on channel reciprocity. It is not necessary to define separate SRS bandwidth configuration for the two UL subframe sets for eIMTA UEs.

4 References
[1].
R1-141055, “Summary of email discussion [76-10],” CATT
[2].
R1-141174, “Remaining details on aperiodic CSI feedback for transmission mode 1~9”, CATT
[3].
R1-141175, “Remaining details on aperiodic CSI feedback for transmission mode 10”, CATT
[image: image4.png]












PAGE  
2

_1280768689.unknown

_1282636624.unknown

_1280768688.unknown

