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1. Introduction

In RAN3 #56 meeting, an enhancement of Uplink Macro Diversity Combining (MDC) in flat evolved UTRAN architecture (Section 7.3.1 in [1], [2]) was agreed. The proposed enhancement was that the serving Node B sends its packets directly to xGSN if CRC check is correct, otherwise it sends an instruction to drift Node Bs in the active set, then drift Node Bs which have the correct CRC check send their packets to the serving Node B upon reception of the instruction. It can reduce overall latency and traffic load between Node Bs significantly considering that the serving Node B has the best channel quality for most of the time.
A concern was addressed to the possible latency for delay sensitive services if a packet needs to be fetched before it can be forwarded. In this contribution, we try to resolve this potential problem by introducing a service differentiated MDC mechanism in the context of the agreed enhancement. The cases of the agreed enhanced MDC, legacy MDC and no MDC are represented as “Selective MDC”, “Normal MDC” and “Non MDC” type respectively. 
2. Discussion

Service differentiated MDC mechanism can be applied based on QoS requirements or configuration of a certain traffic type, i.e. the serving Node B can decide to utilize different MDC schemes according to different services of a UE and indicate the schemes to the drift Node B via Iur interface. The serving Node B indicates to the drift Node B “selective MDC”, “Normal MDC” and “non MDC” schemes as well as the transport resources allocated to the corresponding services accordingly. One or more MDC schemes can be utilized simultaneously for different services. The factors of the selection of MDC schemes by the serving Node B include quality of service, occupancy of transport bandwidth, configuration of the operators etc. More specifically, several principles of MDC scheme selection can be utilized. “Normal MDC” can be applied to low data rates and delay sensitive services, “Selective MDC” or “Non MDC” can be applied to high data rates and delay insensitive services. Or if the transport resources in Iur are stringent, “Selective MDC” or “Non MDC” can be selected, otherwise “Normal MDC” can be selected. For the optimal use of transport resources in Iur, full transport resources need to be allocated for “Normal MDC” cases and only a portion of the transport resources need to be allocated for “Selective MDC” cases.
Take a certain service on E-DCH for example, if “Normal MDC” is selected by the serving Node B, the drift Node Bs will be indicated of this scheme to be applied and full transport resources to be allocated for that service. The drift Node Bs will then send all MAC-es PDUs of that service non selectively to the serving Node B via Iur FP. If “Selective MDC” is selected by the serving Node B, the drift Node Bs will be indicated of this scheme to be applied and a portion of the transport resources to be allocated. The drift Node Bs will then select MAC-es PDUs of the corresponding service which have the right CRC check to be incorporated in the Iur FP frame only if the instruction from the serving Node B is received. If “Non MDC” is selected by the serving Node B and the drift Node Bs are indicated accordingly, the drift Node Bs will not allocate transport resources and no MAC-es PDUs of the corresponding service will be sent to the serving Node B via Iur FP.
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Figure 1 Example of Service differentiated MDC mechanism
Figure 1 depicts an example of the implementation of such mechanism in a drift Node B. Multiple services may be multiplexed into a MAC-e PDU, supposing MAC-es PDU 2 corresponds to a service of “Normal MDC” scheme in step 1. The “Normal MDC” scheme is selected by the serving Node B and indicated to the drift Node B. In step 2 the drift Node B picks out MAC-es PDU 2 according to the DDI2, N2 parameters which have the information of MDC scheme configuration. The drift Node B then constructs EDCH FP frames from the selected MAC-es PDUs in step 3 and sends the frames to the serving Node B via Iur interface. 
Actually figure 1 shows an extreme case, services multiplexed into a MAC-e PDU usually have similar QoS requirements in most cases so that the same MDC scheme will be applied. Thus the same processing procedure of decomposing MAC-e PDU and constructing E-DCH FP as today will be applied in most cases. From this point of view, the impact of service differentiated MDC mechanism to current specifications is negligible.
The service differentiated MDC mechanism can not only take advantage of the merits of the agreed “selective MDC” scheme, but also diminish the potential latency problem by utilizing “Normal MDC” scheme for delay sensitive services. Its complexity is marginal with very limited changes to the already existed procedures.
3. Conclusion and Proposal

In this contribution a service differentiated MDC mechanism which can resolve the potential latency problem for delay sensitive services is introduced. It is proposed to add the following text in section 7.3.1 of [1].
------------------------------------------ Beginning of Text Proposal -----------------------------------------
Note: It is FFS what is the impact of the increase of the standard deviation of the latency in the network. Simulations need to be performed during related studies.

Note: The impact of this scheme on CP processing needs further studies. 

Note: Some simulation for verification is needed.
A potential issue of the above improvement is the latency for delay sensitive services if a packet needs to be fetched before it can be forwarded. To resolve this problem, service differentiated MDC mechanism which allows the serving Node B have the flexibility to choose whether or not to use the above enhancement based on service characteristic can be introduced. 
The serving Node B decides which MDC schemes, including normal MDC scheme, the enhanced MDC scheme, and non MDC scheme, to use and indicates the schemes to the drift Node Bs via Iur interface. The factors of the selection of MDC schemes by the serving Node B may include service characteristic, transport resource availability, measurement report of UE, and, configuration of the operators etc. Considering service characteristic, more specifically, normal MDC can be applied to low data rates and delay sensitive services. Considering transport resource, if the transport resources in Iur are stringent, the enhanced MDC or even non MDC scheme can be selected.
------------------------------------------------ End of Text Proposal -------------------------------------------
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