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1 Introduction
In RAN#68 meeting, a new work item "L2/L3 Downlink enhancements for UMTS" was approved [1]. RAN2 is the primary group and RAN3 is the secondary group.
One of the objectives is that "Consider further the identified solution based on improved HARQ retransmission (RAN2).", and this paper is to provide analysis on solutions as well as performance.
2 Discussion
In the latest TR 25.706 ([2]), there is a summary on performance analysis.

When the improved HARQ retransmission (IHR for short) is enabled, the network can schedule a MAC-hs/ehs PDU with the same TSN in less than 5 TTIs after the initial transmission for CELL_DCH UE, UE does not discard the MAC-hs/ehs PDU if the MAC-hs PDU is received within 5 sub-frames from the reception of the previous MAC-hs/ehs PDU intended for this HARQ process, and UE supports at most 4 continuous HARQ transmissions for a MAC-hs/ehs PDU. Based on the simulation results, there are the following observations:
-
The IHR mechanism could improve call drop ratio when UE radio condition worsens quickly, e.g. serving cell change. The HARQ transmission time can be also reduced because the retransmission can be early in IHR mechanism

-
For IHR mechanism, there is limited impact to the system capacity

-
If there are more than 2 transmissions for IHR mechanism, the call drop ratio is better than increasing power for HS-DSCH transmission (at most 3 dB) 
-
For IHR mechanism, call drop ratio varies with different retransmission number, and basically the drop ratio will be lower if there are more transmissions.
The conclusion on improved HARQ retransmission is shown in section 5 Annex.
In addition, for CELL_DCH state, the signalling is seen to be frequent so that the signalling robustness is important, and it is not exactly aligned with CELL_FACH state because a user may not stay very long in CELL_FACH state. So it is proposed to consider the IHR mechanism only for CELL_DCH UE.
Proposal 1: It is proposed RAN2 to agree to specify the improved HARQ retransmission operation for CELL_DCH UE.

The initial intention of the IHR feature is to improve SRBoH performance. We think the IHR feature could be applied to the TRB over HSDPA, since there are the latency gains for the delay sensitive services. In addition, the signalling and data could be multiplexed in the MAC layer, therefore it is suggested to also apply the IHR feature to normal data transmission.
Proposal 2: It is proposed RAN2 to agree to apply the IHR feature to both signalling and data transmission.

2.1 Analysis with the other HSDPA features
The IHR mechanism is mainly considered for improving SRBoH performance in case of mobility procedure, so the serving HS-DSCH cell should be considered to apply this feature.
In case of multi serving HS-DSCH cells, e.g. Multiflow, Multi carrier, we think it is sufficient to configure the IHR feature only in the serving HS-DSCH cell, because the mobility procedure is supported based on that cell.
In case of DL MIMO, the IHR feature could be also applied since there is no technique reason to impact the combination of both features.
Regarding the enhanced serving cell change feature, currently lots of features can be included in the pre-configuration so that the UE can use them immediately after it quickly changes to the target cell. It is interesting to consider including the IHR configuration in the pre-configuration, but it should be firstly discussed regarding the need and the gains.
Proposal 3: It is proposed RAN2 to agree on the combinations of the improved HARQ retransmission feature with the legacy features, such as DC-HSDPA, 4C-HSDPA, 8C-HSDPA, Multiflow and DL MIMO.

Proposal 4: It is proposed RAN2 to agree that the improved HARQ retransmission feature can be only applied to the serving HS-DSCH cell.

2.2 Specification analysis
1) RAN2 impact analysis
TS 25.308: Introduce functional description of the IHR feature

TS 25.306: Introduce a new UE capability bit for the IHR feature
TS 25.321: Introduce descriptions on how the IHR works

TS 25.331: Signallings may be updated in order to support UE capability reporting and the configuration of the IHR feature
	New IE
	Impact message

	Improved HARQ retransmission for HSDPA IE in Added or Reconfigured DL TrCH information IE
	Cell Update Confirm

RADIO BEARER RECONFIGURATION
RADIO BEARER RELEASE
RADIO BEARER SETUP
RRC CONNECTION SETUP
TRANSPORT CHANNEL RECONFIGURATION

	Support of improved HARQ retransmission for HSDPA IE in UE radio access capability IE
	RRC CONNECTION SETUP COMPLETE
UE CAPABILITY INFORMATION


2) RAN3 impact analysis
TS 25.433 & 25.423: Introduce a new capability indicator from the Node B to the RNC;
TS 25.433 & 25.423: Introduce configuration signallings in order to support the IHR feature
3 Conclusion

Based on the discussion in section 2, it is proposed:

Proposal 1: It is proposed RAN2 to agree to specify the improved HARQ retransmission operation for CELL_DCH UE.

Proposal 2: It is proposed RAN2 to agree to apply the IHR feature to both signalling and data transmission.

Proposal 3: It is proposed RAN2 to agree on the combinations of the improved HARQ retransmission feature with the legacy features, such as DC-HSDPA, 4C-HSDPA, 8C-HSDPA, Multiflow and DL MIMO.

Proposal 4: It is proposed RAN2 to agree that the improved HARQ retransmission feature can be only applied to the serving HS-DSCH cell.
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5 Annex
5.3.1.5
Conclusions (in TR 25.706 v2.0.0)
For the SRB coverage over HSPA enhancements, one solution of the improved HARQ retransmission (IHR) is identified. Based on the evaluation, the IHR mechanism can improve call drop ratio in case the radio condition worsens quickly, and the HARQ transmission time can be also reduced because the retransmission can be early in IHR mechanism.

The benefits on call drop ratio vary depending on the configurations. As the HARQ retransmission number increased, call drop ratio decreases. However, if the HARQ retransmission number is more than 3, the gain on call drop ratio is minimal compared to the case with less HARQ retransmission number. Therefore, it is beneficial to consider at most 4 continuous HARQ transmissions for a MAC-hs/ehs PDU.
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