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1. Introduction

A set of issues on lean carrier was discussed in [1], e.g. power control, timing and so on. In the last meeting, system level simulation methodologies [2] were agreed to evaluate the lean carrier concept. However, there are still some issues remaining not addressed, therefore we outline these issues in this contribution.
2. Discussion
In addition to the aspects to be studied via system level evaluations, there are several issues which need to be addressed, as in [1].

1. Timing
Lean carrier may not be able to support SHO well, since the UE’s uplink needs to be aligned with the serving cell when it enters SHO area, resulting that the UE’s uplink may not be strictly TDMed in non-serving cell of lean carrier. Even though the SHO operation is not considered on the lean carrier, the timing issue may still go with lean carrier due to the SHO operation on the primary carrier.

For example in Figure 1, cell 1 is the primary cell and a lean UE is served by cell 1 and cell 2 at point A. At this time, cell 1 is UL and DL timing reference. When the UE moves into SHO area at point B, the connection to cell 3 is set up and the DL F-DPCH timing in cell 3 should be aligned with the DL F-DPCH timing in cell 1. Since there is only one UL timing for cell 1 and cell 3, the UL timing is still kept with the offset (i.e. 1024 chips) of the DL F-DPCH timing in the cell 1. It means cell 1 is still the UL timing reference. When the UE moves out of SHO area at point C, the connection to cell 1 is removed while the UL timing is still unchanged since current specification does not support F-DPCH reconfiguration in case of removing a cell from the active set. As the UL timing of the two frequencies in the DC-HSUPA is the same, the UE’s UL timing in cell 4 should be aligned with cell 1. Therefore this lean UE may not work well in cell 4 because its uplink timing is following cell 1 and therefore would be not aligned with the uplink timing in cell 4.
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Figure 1: Lean carrier UE in SHO
If uplink TDM cannot be achieved on the lean carrier, there would be significant performance loss for lean carrier operation due to severe interference. 
2. HARQ operation on the lean carrier

Due to TDM scheduling, NodeB has to ensure only one UE is granted when retransmission occurs. However it seems complicated for the NodeB to complete TDM scheduling, if the retransmission happens in the last TTIs for the current scheduled UE. It is because that NodeB may not know immediately whether the data in the last TTIs of current UE are decoded correctly or not before sending a grant to next UE. Then it is a question when the NodeB sends the next grant and whether the current UE with data retransmission or the next UE going to be scheduled has the higher priority to get the grant.

In [1], two initial solutions for different priority strategies were proposed. One is that the grant for the next UE is sent as long as the grant for the current UE is time out, resulting in the HARQ gain of current UE lost (Figure 2 shows an example, in which data retransmission of UE0 occurring in the HARQ2). The other is that the grant for the next UE is sent after no layer 1 retransmission for the current UE, resulting in UL TTIs with blank transmission (Figure 3). As result, higher layer retransmissions or degraded UL data transmission efficiency will occur for different priority strategies. Whatever, the performance will be inevitably impacted, especially for higher HARQ operating point.
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Figure 2: Grant for the next UE is sent as long as the grant for the current UE is time out
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Figure 3: Grant for the next UE is sent after no layer 1 retransmission for the current UE
Since uplink TDM timing and HARQ operation are critically important aspects to the system performance of lean carrier, we therefore propose:
Proposal 1: The timing issue due to lean carrier operation should be addressed.
Proposal 2: The HARQ operation on the lean carrier should be addressed.

3. Conclusion
In this contribution, we discuss the remaining issues for lean carrier operation. It is proposed:
Proposal 1: The timing issue due to lean carrier operation should be addressed.

Proposal 2: The HARQ operation on the lean carrier should be addressed.

References
[1] R1-133626, Further considerations on Lean Carrier, Huawei, HiSilicon
[2] R1-134830, System evaluation methodology for lean carrier, Huawei, HiSilicon, Ericsson





















_1437308994.vsd
Cell 1
(Primary cell)


Cell 2


Cell 3


Cell 4


UE moving direction


Point A


Point B


Point C


Point A


Cell 1 is UL & DL timing reference.


Not in SHO area


Point B


F-DPCH in Cell 3 should be aligned with F-DPCH in Cell 1.
Only one leagcy carrier UL and the timing is unchanged, which means cell 1 is UL timing reference.


Entering SHO area


Point C


Leaving SHO area


The legacy carrier UL timing is unchanged since F-DPCH from Cell 3 cannot be reconfigured
Lean carrier UL timing should be aligned with the legacy UL timing due to DC-HSUPA.


F1
Legacy carrier


F2
Lean carrier



_1437481697.vsd
UE0


UE0


UE0


E-TGCH


UE1


E-DPDCH
on lean carrier


ACK


E-HICH


ACK


NACK


11 slots


7 slots


HARQ 0


HARQ 1


HARQ 2


HARQ 3


HARQ 4


HARQ 5


HARQ 6


HARQ 7


HARQ 0


HARQ 1


HARQ 2


UE0


11 slots


ACK


UE1


UE1


HARQ 3


HARQ 4


HARQ 5


HARQ 6


HARQ 7


HARQ 0


HARQ 1


HARQ 2


HARQ 3



_1437221696.vsd
UE0


UE0


UE0


UE1


UE1


UE1


E-TGCH


UE1


E-DPDCH
on lean carrier


ACK


E-HICH


ACK


NACK


11 slots


UE1


7 slots


UE1


UE1


HARQ 0


HARQ 1


HARQ 2


HARQ 3


HARQ 4


HARQ 5


HARQ 6


HARQ 7


HARQ 0


HARQ 1


HARQ 2


UE1


IR buffer for UE0 must be empted



