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1.
Introduction

Document [1] was discussed during RAN3#53 and it was agreed that Chapter 4 – with some modifications based upon comments during its presentation – should be included in the nascent Evolved HSPA TR. 

2.
Evolved HSPA (Collapsed Architecture) with SHO – Considerations with connectivity to evolved CN
2.1 General

Evolved HSPA with SHO may result in the study of a number of architectures – only the Collapsed Architecture with connectivity to the evolved CN approach is considered here. 

Whilst the “non-soft handover” for eHSPA will undoubtedly reduce complexity – it remains to be seen the impact upon performance - the “soft handover” approach in the collapsed architecture approach will certainly require significant changes in e.g. RRC-RLC functional split for uplink UP traffic would have to be looked at closely – in addition to connectivity to the CN. 
2.2 Collapsed Architecture with connectivity to the evolved CN Approach 
Reduction in call setup times, non-hierarchical networks are but two reasons for the “collapsed architecture” approach.  
2.3 Pictorial Representation of Collapsed Architecture Approach
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Figure 1: Collapsed Architectural concept with soft handover

2.4
Description of architecture

All of the following concepts are introduced in the architecture outlined above. The CRNC and the radio protocol control plane SRNC functionality for “eHPSA UMTS mobiles” are placed within the BTS site

· Collapsing the whole SRNC would mean that there would be a new outer ARQ above the layer that is doing the macro-diversity combining between Node Bs. 
· Requiring RLC to sit on top of MDC - to handle any necessary retransmissions - enables the maintenance of the closed-loop approach to RLC Acknowledged Mode, whilst still allowing to provide feedback to the Node B on the required SIR targets. 
· One approach to solve this is to split the RLC entities between the RLC transporting the RRC signalling radio bearers, and the RLC transporting the radio bearers for user data. It may even be possible to split the RLC control channel and RLC data channel onto different logical channels,(this should be verified)
· RRC and (at least RLC for the RRC Signalling radio bearers) in serving eHSPA Node B. This means that the RRC part of call setup time can be minimised based on its location. It also means that RRC does NOT get the benefit of soft handover. However it is likely that the capacity reduction because of this could be small.

· RLC user plane and MAC-es (combiner) placed in UPE. This allows not having to relay user plane back down to the serving eHSPA Node B (and thus increasing RLC RTT), hence allowing RLC round-trip time to be maintained as in Release 7.
· Note: it is FFS as to whether the RLC downlink AM entity can be placed in the serving Node B allowing faster RTT for DL data. This would require a higher power offset for the UL RLC control channel, as it is essential that RLC performance does not get degraded. This should be discussed further by RAN2.

· Iur control plane (i.e. RNSAP) connected transparently between serving eHSPA Node B and non-serving eHSPA Node B. This is indicated in GREEN in figure 1. 

· This is needed for admission/congestion control and radio link management.

· Iur user plane (i.e. Frame Protocol (FP)) connection between UPE and serving eHSPA Node B, and respectively UPE and non-serving eHSPA Node B. This is indicated in BLUE in figure 1. 

· It is likely that much of the existing protocol stack could be re-used from the eHSPA Node B point of view. However some indication of the end RLC PDU error rate would need to be provided back to the eHSPA Node B such that RRC can update the uplink SIR target.
· Note: If the MDC were not part of the MDC, there would need to be another interface to allow connectivity between MDC and UPE. This would also require the MME-eHSPA Node B and MDC-eHSPA Node B control signalling to be separated.

· S1-like interface between MME/UPE and serving eHSPA Node B. This is indicated in RED in figure 1.

· This interface would need to be UPDATED to ensure that the functional split between RRC and RLC is well-specified. This would mean that when soft handover is initiated between eHSPA Node B’s, the SRNC would need to inform the UPE to establish a new user plane connection to the diversity eHSPA Node B. Also the MAC-es configuration would need to be agreed between UPE and eHSPA Node B

· Soft handover cannot be performed for eHSPA UEs between eHSPA Node B and Release 7 Node B.
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Figure 2: User plane for soft handover concept

MAC-es, MAC-d, and RLC for user plane radio bearers are added to the UPE.
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Figure 3: Control plane for soft handover concept from serving eHSPA Node B perspective

More signalling is expected between MME/UPE and eSPA Node B to handle the interaction between RLC in the UPE and RRC in the serving eHSPA Node B.

2.5
Open issues

RAN2 to verify if there are any impacts in separating RLC for the user plane and RLC for the control plane (RRC) into two separate nodes (i.e. is any communication required between the two RLC entities?).

Updating SIRtarget in drift eHSPA Node B may need to be done via Iur control plane, and this may require some changes to RNSAP.

3.
Proposal
The above section 2 is a slightly modified version of section 4 of [1] and if agreed should be considered for conclusion into the appropriate section within the HSPA Evolution TR. 
4.
References

[1]
R3-061207 “Architectural concept for allowing migration to SAE architecture and common core network”, 
Vodafone Group
3GPP
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