Page 1

3GPP TSG-RAN WG4 Meeting #70bis

R4-141521
San Jose Del Cabo, Mexico, 31 Mar - 4 Apr, 2014
Agenda item:
7.6.5
Source:
Intel Corporation
Title:
LTE TDD eIMTA impact on the BS demodulation requirements
Document for:
Discussion

1. Introduction

In accordance to the LTE TDD eIMTA WI description [1] (“Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”) the RAN4 WG objectives include:

· [Performance part] Specify eNB and UE performance requirements for enhancements to LTE TDD for DL-UL interference management and traffic adaptation as identified by the core part of this work item.
In the previous RAN4 meetings the initial views on the LTE TDD eIMTA impacts on the BS demodulation requirements were discussed [2-5], however the discussion was put on hold to allow RAN1/RAN2 WGs reach further progress on the physical layer design. At current stage many of the eIMTA design aspects were decided and further RAN4 discussion on the topic can be started. In this contribution we share our views on the eIMTA impacts on the BS demodulation requirements.
2. Discussion

The BS demodulation requirements include PUSCH and PUCCH demodulation requirements, as well as PRACH detection requirements. Below, we analyze the potential eIMTA impact on all these aspects.
PUSCH demodulation
In accordance to the RAN1 agreements the UL HARQ operation continues following the SIB1 based TDD UL/DL configuration. Hence, the PUSCH timing remains unchanged and there are no impacts on the PUSCH demodulation from the functional perspective.

From the performance perspective, one of the key differences of the eIMTA operation comparing to the legacy systems is the introduction of the new cross DL-UL interference. For instance, in case of using different UL/DL configurations in the network the eNB may experience high interference from the neighbouring cell DL transmissions in some of its UL subframes. As shown in the eIMTA feasibility studies [5], the level of this interference may be very substantial and harmful for the UL demodulation. Several interference mitigation approaches were adopted to resolve the issue (CCIM, ULPC-IM), however, these approaches impose certain restriction in terms of scheduling flexibility or power consumption and the interference problem may still exist depending on exact parameters settings. So, the PUSCH demodulation performance can be impacted. At the same, based on the previous RAN1 and RAN4 WGs discussions the enhanced interference-aware receive processing is out of eIMTA WI scope. So, there is no strong motivation for the introduction of the new PUSCH demodulation tests as long as the demodulation algorithms remain unchanged. 
Proposal 1: No impact on the PUSCH demodulation requirements.
PUCCH demodulation
With regards to the PUCCH functionality the following main agreements were reached by the RAN1 WG:

· PUCCH is only transmitted in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE.

· HARQ-ACK bundling is NOT supported for HARQ-ACK feedback for TDD eIMTA
· PUCCH format 1b with channel selection is supported for HARQ-ACK feedback for TDD eIMTA, along with the mapping table introduced in Rel-10 if eIMTA is enabled.

· PUCCH format 3 is supported for HARQ-ACK feedback for TDD eIMTA
So, there is actually no impact on the PUCCH physical channel design and the main impact is the modification of the PUCCH transmission/reception timing. In particular, for the eIMTA enabled UEs the PUCCH no longer follows SIB1 configuration and is transmitted in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE. So, functional aspects of the new PUCCH timing may need to be verified from the BS demodulation perspective.

Proposal 2: Further discuss whether to introduce new functional PUCCH demodulation tests to verify eIMTA impact on the PUCCH timing.
PRACH detection
The eIMTA does not have impact on the PRACH physical structure design. Additionally, in accordance to the RAN2 agreements a number of recommendations on the eNB behaviour with respect to the RACH operation for eIMTA were made [7]. In particular, it was recommended that “PRACH resource configuration is restricted to the UL subframes that will not be dynamically reconfigured as DL subframes”. Hence, any potential cross-link interference between PRACH transmission from UE and DL PDSCH transmissions from the neighbouring cells is avoided. So, the demodulation conditions for PRACH will not change and no modifications to the requirements are needed.
Proposal 3: No impact on the PRACH detection requirements

3. Conclusions

In this contribution, we provided our views on the LTE TDD eIMTA impacts on the BS demodulation performance requirements. In summary, we make the following observations and proposals:
Proposal 1: No impact on the PUSCH demodulation requirements.

Proposal 2: Further discuss whether to introduce new functional PUCCH demodulation tests to verify eIMTA impact on the PUCCH timing.

Proposal 3: No impact on the PRACH detection requirements
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