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1. Introduction

During RAN#53, a WI was approved, whose aim is to standardize the Multiflow transmission for HSPA [1]. 

In this paper we point out that the benefits of Multiflow are not only those of bringing throughput gains for cell-edge users, but also that the robustness of SRBs over HS-DSCH can be improved to the level of an SRB over DCH. This is significant, as the HS-DSCH has a number of advantages compared to the DCH, but robustness issues had not been addressed in straightforward fashion earlier.

2. Robustness for cell-edge users

2.1 Robustness in HSDPA

The HS-DSCH has a number of advantages over the DCH, however the cell-edge robustness has not been part of the design from the beginning. This was recognized later on, and for instance the eSCC feature was specified in the meantime to address the performance of HS-DSCH connections in cell-edge areas. 

In eSCC (enhanced serving cell change), a UE is preconfigured for a new serving cell, and the activation of the new configuration comes from the target cell. Thus, even if the primary link goes down so fast that HO messages can no longer be relayed on it, the connection to the UE can be maintained as the UE will be already listening for activation orders from the target Node B.  However, eSCC aims predominantly at making the cell change faster, not making the transmission of the RRC message more reliable. 

RLC bi-casting also helps robustness in that it minimizes the gaps in reception during a cell change. Data can be bi-casted by the RNC to both Node Bs, but the UE will receive only from one Node B, as presented in Figure 1. Thus, this option cannot improve the robustness of SRBs.
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Figure 1: Non-Multiflow HSDPA allows to receive only from one cell, even with RLC bi-casting

2.2 Robustness in HSDPA with Multiflow

As a part of the Mutiflow specification work, we propose to apply Multiflow also to the SRB connections. This will enhance the robustness of current solutions, as with Multiflow the UE may be receiving simultaneously from two Node Bs. The robustness can be enhanced, as data that lost in one link can be retransmitted over the other link without interrupting the radio bearer. Figure 2 presents an approach when the data is retransmitted over another Multiflow link. 
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Figure 2: Increasing robustness of SRB connections by applying Multiflow.

To our technical understanding, there are no modifications necessary to the existing functionality to enable the combination Multiflow with SRB. From the Multiflow functionality point of view, SRBs have the same RLC entity as RBs.  
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Figure 4: Multiflow MAC-ehs view according to [TS25.308 figure 6.2.1-3].
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Figure 5: Multiflow MAC-ehs view when Multiflow is also applied to e.g. SRB2 according to [TS25.308 figure 6.2.1-3].

Thus, it is possible to apply Multiflow to some of the SRBs listed below, where the main differentiating factor whether an SRB relies upon the RLC UM or AM mode. It has been noted that for increasing robustness of signalling the RLC-AM SRBs are of particular interest.

•
SRB0: CCCH with RLC-TM in UL & RLC-UM in DL

•
SRB1: DCCH with RLC-UM

•
SRB2: DCCH with RLC-AM

•
SRB3: DCCH with RLC-AM 

•
SRB4: DCCH with RLC-AM 

Proposal 1: Allow Multiflow transmission to SRBs, in particular, to SRB2, SRB3, and SRB4. 

It should also be noted that an RLC retransmission is a time consuming process, and while helping robustness may be still disadvantageous for the latencies introduced by the retransmission. Thus, a further improvement is to also apply the RLC bi-casting to time-critical messages. Then, when a link goes down, or goes down temporarily, the message will be still received by the UE on the other link, without delays. This approach is presented in Figure 3. It is possible to send copies of the same RLC PDU to a UE as the RLC receiver entity will handle them correctly as specified for RLC-AM in [TS25.322 section 11.3.4.8]. 
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Figure 3: Applying Multiflow (creating two serving links) and bi-casting data.

Proposal 2: Agree that the RLC bi-casting can be applied to Multiflow.

3. Conclusion

Applying Multiflow to SRBs improves robustness and does not require any specification changes when compared to the ones already needed to introduce Multiflow. Bi-casting to Multiflow on SRBs will further decrease possible latencies, and is not expected to impact capacity in significant manner due to the low traffic volume.

Proposal 1: Allow Multiflow transmission to SRBs, in particular, to SRB2, SRB3, and SRB4. 

Proposal 2: Agree that the RLC bi-casting can be applied to Multiflow.
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