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Introduction

RLC termination issue has been a hot topic during the LTE radio interface development phase. The argument of terminating RLC in Node B needs to be reconsidered in HSPA evolution. In RAN2#54 meeting, several architectural options and their corresponding protocol stacks for HSPA evolution were proposed. In the last RAN#33 meeting, consensus has been reached that Iu based architectural solutions should be the main concern before the next RAN plenary and that UL MDC should be supported in HSPA evolution.
This contribution looks at the RLC termination issue from the radio interface latency perspective by comparison of the radio interface protocol stacks in the currently available Iu based solutions. It is proposed that RLC terminated at Node B and that MDC implemented at Node B.
Discussion
The options for Iu based solutions are as below:
Option 1: Iu with enhanced SRNC separate from the enhanced collapsed CRNC/DRNC/Node B;
Option 2: Iu with direct UP tunnel PS CN – Node B; PS User Plane /Control Plane split, CP functions in RNC; 
Option 3: Iu with RNC U-plane and C-plane functions in Node-B;
Table 1 lists some technical comparisons among these options from MDC placement and RLC termination aspects. 
Table 1: Technical comparison
	
	Option 1
	Option 2
	Option 3

	SHO support
	X
	FFS
	FFS

	MDC placement
	MDC combiner located in SRNC;

· Support intra Node B UL MDC;

· Support Inter Node B UL MDC;

	MDC combiner located in Node B or CN (FFS);

· Support Intra Node B UL MDC;

· Schemes to support inter Node B MDC (FFS);
	MDC combiner located in Node B or CN (FFS);

· Support Intra Node B UL MDC;

· Schemes to support inter Node B MDC (FFS);

	RLC termination
	· RLC in SRNC, or -

· RLC in SRNC, and a second mirror RLC in Node B;
	· RLC for CP in RNC, RLC for UP in Node B, or -
· Both RLC for CP and RLC for UP in Node B;
	· RLC in Node B



There have been intense discussions on the architectural issue and the termination of RRC/RLC/MAC/PDCP in LTE. Studies have already shown that radio performance can be improved by locating time critical radio functions closer to the air interface. The main contributor to latency in Rel-6 architecture is the central U-plane RNC node which brings network complexity and Iub delays including Iub FP related delay, HS-DSCH FP related delay, RLC retransmission delay, Flow control delay etc. A flat architecture by removing RNC with the termination of RRC/RLC/MAC in Node B has been adopted by SAE/LTE. We can reuse many of the conclusions while considering backward compatibility and interworking with legacy UTRAN in HSPA evolution. In addition, a more smooth way of migration to SAE/LTE should be considered.
Option 1 has the least impact on the current Rel-6 architecture from backward compatibility perspective. On the other hand, CRNC/DRNC is almost transparent for HSDPA/HSUPA in Rel-6, what actual improvements have been made for Option 1? If the RLC/MAC still terminated in SRNC, RLC segmentation according to TB size is hard to achieve, Iub latency for outer ARQ retransmission still exists. A second mirror RLC in Node B may improve the latency of signalling messages, but synchronization mechanism is needed for the RLC entities in two separated nodes which will bring delay and complexity. Further evaluation needs to be done to check whether this architecture can meet the performance requirements for HSPA evolution. 
Option 2 introduces a ‘flat’ architecture for the PS-UP part. The main concern of this option is to remove the bottleneck for the traffic throughput brings about by the presence of an RNC in the User Plane path. Some new complexity may be introduced by splitting RNC U-plane and C-plane. For the CP Uu interface stack realization, two alternatives are raised: SRB (bearing RRC and NAS) terminated in the RNC or in the Node B. If SRB terminated in RNC, the RLC/MAC for SRB and for user data RB will be located in separate nodes; it may be not a clear design from the protocol layer aspects. Else if SRB terminated in Node B, many new Iub signaling may have to be defined for the transmission of RRC (and NAS messages).
Option 3 is the most radical change to current Rel-6 architecture. The performance gain and rationale can refer to the related arguments in LTE. The benefits from RLC aspects include reduced latency for retransmission, convenient to utilize variable RLC PDU size scheme, and tight interaction with MAC etc. 
For the radio interface protocol stack in Option 2 and Option 3, the common aspect is that RLC for user data RB terminated in the Node B, which can reduce the latency. However, new interface should be defined between Node Bs. The implementation of soft handover and inter-Node B UL MDC is also an open issue for both options. Both options provide more smooth way of migration towards SAE/LTE than option 1. 
Anyway, Option 3 is the most attractive one from the complexity and performance gain perspective, but the least backward compatibility or more studies need to be extended for the backward compatibility.
Conclusion
Option 3 is preferred in this document. It is proposed to adopt this option as the baseline and focus the study on interface development between Node Bs and between Node B and the legacy CN to ensure backward compatibility. For the inter Node B UL MDC support, it is proposed to study the selection combining in Node B via Node-B to Node-B link for UL shared channel.
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