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1. Introduction

One of important considerations to be factored in any discussion related to delay sensitive services (eg: voice) is the robustness of the service at cell edge and during handover procedures. Robustness is a direct measure of the reliability of SRBs, which carry the signaling information to the UE.
It has often been pointed out that SRBs mapped to HSPA transport is inadequate to provide sufficient robustness at cell edge, though this has never been shown to be true when considering all robustness building blocks. Hence this argument is not convincing enough.

In [1], the possibility for enhancing mapping SRBs on DCH while user services are mapped on HSDPA is mentioned. In [4], a new channel for robust SRB transmission is suggested, a solution which is applicable to both enhanced R99 (WCDMA+) and HSPA user traffic. This contribution reiterates that existing mechanisms are already able to achieve the DCH robustness in native Rel. 11 HSPA.

In this contribution, we attempt to clarify any suspending questions about the robustness of SRBs on HSPA by proposing a solution which makes use of the existing multiflow and bicasting techniques to enhance robustness which is equivalent to that of DCH transport.    
2. SRBs on HSPA with Multiflow and Bicasting
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Figure 1: SRBs mapped to HSPA with SF-DC multiflow and RLC bicasting techniques employed

Figure 1 shows a UE under multiflow configuration (Rel. 11). RLC bicasting is applied for SRBs in both serving and assisting cells. Before Rel. 11, HSDPA has always had only one serving cell and hence only one radio link. A UE under multiflow has at least two links in the same frequency, which enables selection combining. This further gives us the possibility to leverage the desired SHO gain for SRBs when mapped to HSDPA. The soft combining at the UE could be applied for RLC PDUs arriving from both multiflow links, preferably at L2 level. This provides additional robustness gains. Additionally, less stringent network parameterization for SCC would be possible, thus improving on the ping-pong effect.

This improves the reliability of HSDPA radio links to deliver RRC reconfiguration signalling messages to the UE, thereby avoiding a call drop scenario.
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Figure 2 SRB error probability when having 2 independent links (with bicasting)
Considering the simulation assumptions in [2] and assuming an SRB error probability of 5% at cell edge (at the HARQ level after first transmission), Figure 2 shows a combined SRB error probability with both multiflow links under RLC bicasting. 

It is clear that the probability of both links failing at the same time is negligible. Hence the important signalling messages are delivered to the UE through either link.
2.1
Fallback to DCH transport
The configuration of SRB on DCH while packet services are delivered over HSDPA is the way the HSDPA networks have been typically operated for several years. One RAN1#72 contribution [1] mentions the possibility of using DCH for SRBs with other services mapped to HSPA when needed, which overcomes the robustness issue, at the cost of losing the gains available with HSPA only link operating F-DPCH and CPC. Another RAN1 contribution [3] indicates a gain of ~40% with SRBs on HSPA. 

The preferred solution in case of a handover is to have seamless mobility by retaining SRBs on HSPA. However, to maintain the quality of the connection, a fallback to DCH transport (for SRBs) might be a useful ‘low-tech solution’ when the quality of SRBs (on HSPA) goes below acceptance levels. 
For example the decision to reconfigure the SRB to DCH could be done when the reported CPICH RSCP falls below a certain predefined threshold. Similarly, when considering CPICH RSCP as SRB fallback to DCH criteria, with multiflow and bicasting of SRBs, the CPICH RSCP threshold could be relaxed (Eg from -90dbm to somewhere in the range -100 to -105dbm, where CQI and UE Tx power are acceptable). This enables us to retain SRBs on HSDPA transport for a much longer time, thus improving the success rate of HSPA serving cell changes without SRB fallback to DCH. 
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Figure 3 Plot showing probability of HSPA serving cell change success against reported CPICH RSCP
3. Conclusion

SRBs mapped to HSPA transport provide good robustness and the reliability is comparable with SRBs mapped to DCH. The following solutions could be considered for SRB reliability in SHO environment
· Multiflow and bicasting of SRB

· Introduction of soft combining for SRB packets bicast over HSDPA

· SRB fallback to DCH in selected cases
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