
3GPP TSG RAN WG1 Meeting #76

R1-140071
Prague, Czech Republic, 10th – 14th February 2014
Source:
CATT
Title:
Other remaining issues for TDD eIMTA
Agenda Item:
7.2.1.5
Document for:
Discussion/Decision
1 Introduction
In this contribution, some other remaining issues for TDD eIMTA are discussed, including the backward compatibility of the eIMTA feature, CRS EPRE in reconfigurable subframes and UE soft buffer management.
2 Discussions
2.1 Support of legacy UEs in TDD cells operating eIMTA
In a cell operating TDD eIMTA, UL heavy configurations can be indicated in SIB-1, e.g. UL-DL configuration #0 or 1 such that UL subframes other than SF#2 can be dynamically reconfigured to DL in a backward compatible manner. It has been agreed that the UE RRM/RLM measurements are performed in SIB-1 DL subframes, which means that these subframes cannot be reconfigured to UL. As uplink scheduling and HARQ timing follows SIB-1 configuration which is the same as legacy UEs, there should not be any problem in uplink HARQ timeline and PHICH resource determination. Therefore, there is no problem for legacy UEs to receive control signaling or data or perform measurements in SIB-1 DL subframes.
For eIMTA enabled UE, the downlink HARQ timing follows a higher layer configured reference configuration, which can be different from that in SIB-1. For PUCCH resources used for HARQ-ACK feedback, there exist solutions to ensure that PUCCH resources do not collide for eIMTA enabled and eIMTA non-enabled UEs [1], which guarantees backward compatibility. Depending on the number of UL subframes that is reconfigured to DL, the UL subframes available for HARQ-ACK feedback limits the number of subframes usable for PDSCH transmission to legacy UEs. eNB implementation can balance the DL throughput for legacy and eIMTA UEs.
Furthermore, it has been concluded in RAN2 as agreement for periodic SR/CSI and working assumption for RACH preamble that these signals are configured in subframes that will not be dynamically reconfigured to downlink. eNB implementation can also configure SRS or SPS for legacy UEs in those fixed uplink subfrmaes.
Observation: Backward compatibility is maintained in TDD cells enabled with eIMTA.
2.2 CRS EPRE in reconfigurable subframes
CRS is used for RRM/RLM measurement, CSI measurement, PDCCH and PDSCH demodulation, etc. The CRS EPRE is broadcasted in the cell and constant in all subframes. In a TDD cell enabled with eIMTA, CRS can be transmitted in all downlink subframes, including SIB-1 downlink subframes and downlink subframes which are dynamically reconfigured from SIB-1 uplink subframes. Since RRM/RLM measurements are only performed on SIB-1 donwlink subframes, the CRS transmitted in reconfigured downlink subframes are for CSI measurement, PDCCH and PDSCH demodulation. The motivation of reducing CRS EPRE in reconfigured downlink subframes is to reduce inter-cell interference. However, given the agreement that the reconfigured downlink subframes can be MBSFN subframe, most of the CRS interference can already been avoided. In addition, the change of CRS EPRE will impact UE implementation in channel estimation where inter-subframe interpolation may be used. Therefore it is not preferred to change CRS EPRE in reconfigured downlink subframes. 
Proposal 1: CRS EPRE is not changed across SIB-1 DL subframes and the reconfigured DL subframes.
2.3 UE soft buffer handling
In 36.212 and for the rate matching operation, soft buffer size for the transport block and the r-th code block is denoted by
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where 
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 is the number of code blocks, 
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 is the number of bits at the output of sub-block interleaver in the rate matching process and 
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is defined as:
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where 
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is the total number of soft channel bits, 
[image: image10.wmf]C

K

is parameter related to UE category, 
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 is equal to 2 if the UE is configured with transmission mode of 2 TBs and is equal to 1 otherwise , 
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 ​is the maximum number of DL HARQ processes, and 
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​is a constant equal to 8. 

In TS 36.213, if the UE is configured with more than one serving cell then, for each serving cell and for at least 
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transport blocks, upon decoding failure of a code block of a transport block the UE shall store received soft channel bits corresponding to a range of at least 
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 is the number of configured serving cells.

In TDD systems, the value of
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 is dependent on the UL-DL configuration. However, the UL-DL configuration is reconfigured frequently in TDD eIMTA system. It is not preferred to adapt the value of
[image: image21.wmf]DL_HARQ

M

with the dynamic UL-DL reconfiguration, since ambiguity of 
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 during the reconfiguration will lead to decoding failure. Then the simple solution is that UE determines the value 
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according to the higher layer configured DL HARQ reference configuration. 
Proposal 2: TDD eIMTA enabled UE determines the value 
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according to the higher layer configured DL HARQ reference configuration for soft buffer management.
3 Conclusions
In this contribution, several remaining issues for TDD eIMTA WI were discussed, with the following observation and proposals:

Observation: Backward compatibility is maintained in TDD cells enabled with eIMTA.

Proposal 1: CRS EPRE is not changed across SIB-1 DL subframes and the reconfigured DL subframes.

Proposal 2: TDD eIMTA enabled UE determines the value 
[image: image25.wmf]DL_HARQ

M

according to the higher layer configured DL HARQ reference configuration for soft buffer management.
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