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1.
Introduction

A fundamental feature of WCDMA deployments has been the implementation of soft handover and the involvement of a call/data session being connected to more than one cell. 

In the eHSPA collapsed architecture, the utilisation of SHO will become a key implementation point and will become a question of radio savings (transmission power) versus transmission savings i.e. in all instances of inter-Node B SHO taking place, additional transmission to ensure that the UL/DL packets are transported to the location of the MDC function will be required. 
However it should be noted that transmission costs will vary from territory to territory and thus it cannot be stated that an eHSPA deployment cannot or should not implement SHO on transmission cost savings – this depends upon that local market. 

In RAN #36 in [1] an issue was raised where it was suggested that work could be done on the eHSPA collapsed architecture to allow a better interference control in a network that does not utilise macro diversity combining between Node Bs. 
The aim of this document is to describe the possibility of introducing the means of selectively turning off SHO/MDC in its entirety, and/or restrict the usage of SHO/MDC selectively or for all services, whilst still maintaining the interference control function. 
Fundamentally the benefits of any “turning off of SHO/MDC” function will only arise when the transmission savings outweigh the “radio” savings in the deployment of this architecture in the WCDMA environment, but at present this is something that cannot be done in the current specifications in a flexible manner. 
2.
Discussion

2.1
Non-serving cell interference control in Release 6
In this section E-DCH is cited as an example bearing in mind the significantly increased potential volume of data compared to UL DCH, but this does not rule out the merits of not having SHO/MDC for UL DCH although the following text is largely focused on the E-DCH case.
For a UE RRC connection, the cells where E-DCH is utilised are defined as the E-DCH active set. In the E-DCH active set there may be a maximum of 1 serving cell and 3 non-serving cells. 
In each of these non-serving cells the Node B has the responsibility to signal “HOLD” or “DOWN” on the E-RGCH to influence the E-TFC transmitted by the UE on the E-DCH. The reason for this mechanism is to allow the non-serving Node Bs to control the traffic i.e. interference that the UE generates to its cells. 
In Release 6 it is assumed that the traffic from the UE will be received by all Node Bs in the E-DCH active set, and that the corresponding received uplink data arriving at each Node B will be relayed back to the SRNC for MDC. 

Hence each Node B in the E-DCH active set will be configured with:

· a user plane between SRNC and Node B to allow the Node B to transport the received uplink data to the SRNC

· a radio resource configuration such that the non-serving Node B knows the radio channel parameter settings used by the UE, so that it can:

· receive the user data 

· influence the amount of uplink capacity that this UE utilises in its cells
For eHSPA, in all instances where the non-serving cells do not belong to the eHSPA NodeB, the presence of a user plane between the serving eHSPA NodeB (where MDC is performed) and the non-serving eHSPA NodeB  is required – see section 2.2  below.
2.2
How does the collapsed RNC/Node B architecture change things?
The “flat architecture” approach for eHSPA in Release 7 does not change any of the principles of MDC nor interference control between Serving RNC/Node B and non-serving (D)RNC/Node B i.e. it remains the same from a standardisation viewpoint. 
However it has been much-debated that the collapsing of the RNC into the Node B means that, in some transport network topologies, the Iur interface may be running over expensive narrowband links. In fact it may actually be using MORE transport resources than in the traditional RNC/Node B topology. 
This may not be such an issue for the control plane component of the Iur interface in terms of volume of traffic, but from a user plane viewpoint where MDC is used, this may mean that it is not cost effective to run transport links from all non-serving Node Bs in such an architecture.  
Totally removing the possibility for a UE to have cells from a non-serving Node B e.g. as part of its E-DCH active set – i.e. removing BOTH the ability to perform CP signalling across the Iur in addition to removing the transfer of user data -  would be useful in that it would prevent the establishment of the user plane and hence minimal additional narrowband transport resources needed, BUT it may have drawbacks in the sense that it will prevent the establishment of radio resource configuration in the non-serving Node B for these non-serving cells not under the control of the serving NodeB. 
This latter aspect will have the following impact:

· Prevent the non-serving Node B from being able to control the amount of uplink resource that the UE is taking from its cells. 

· The lack of knowledge the non-serving Node B has about the UE would mean that the non-serving Node B would not be able to do things like Multi-User Detection and cancel out the interference from this UE.

Thus depending upon the local scenario, a mechanism should be found to permit the Operator to:
· maintain the “status quo” i.e. SRNC decides to perform SHO and perform MDC – or not – and in doing so establish BOTH the control and user plane across the Iur from any non-serving eHSPA NodeB,

· prevent a UE from having cells from a non-serving NodeB thereby not permitting the transfer of neither CP [RL procedures] and/or UP traffic – configured in the SRNC via O&M. 
· permit only the establishment of CP contexts across the Iur, and thus allowing the non-serving Node B to perform some kind of interference control towards the nearby UE,

· permit the establishment of a User Plane on a per UE  channel basis depending upon the service e.g. SRB, data..) or conditions at that point in time.  

2.3
MDC Management Solution
2.3.1 Introduction

RNSAP currently seems to mandate that if the Iur is to be employed, user plane resources are established for every DCH transport channel or E-DCH MAC-d flow in the case that a radio link is being added to a DRNS.
It may be possible for the DRNS to be configured via O&M not to send any data on the associated user plane for that radio link, but there may be a  problem in that if the SRNC continues to wait for packets to be received via the DRNS when it has not received a packet from its own serving Node B (i.e. poor radio conditions in this “serving cell”), an additional end-to-end RLC delay (possibly even longer than with the R99 architecture) is incurred. Therefore it would be preferable for the SRNC to always know whether the DRNC is intending to return uplink data to the SRNC or not.
Should the SRNC or CRNC be in charge of the decision about whether or not to configure MDC?

As stated above, the reason for not allowing a particular RNC to provide UL user data to the SRNC  is to reduce  the transport costs between the DRNS and the SRNS. 
Given that either of the narrowband links to the SRNS or to the DRNS could be the problem here, it is suggested that:

· the CRNC could indicate to the SRNC whether UL user plane data transfer is restricted i.e. not to be setup for all or some channels depending upon the local transmission resource availability/ conditions, 
· and/or the SRNC could indicate towards each CRNC to which it has or will have a RL established whether it shall provide user data to the SRNC.

2.3.2 Outline of Solution
To achieve an increased level of SHO/MDC management any solution would impact upon the following procedures:

· Radio Link Setup

· Radio Link Addition

· Synchronised Radio Link Reconfiguration Preparation

· Unsynchronised Radio Link Reconfiguration

Information Exchange Initiation and Direct Information Transfer procedures are not impacted as they would not provide an adequate level of granularity in permitting the SRNC/DRNC to choose whether to setup a transport bearer on a per Mac-D basis and report that as such.

In the above mentioned procedures the SRNC could indicate to the DRNC the EDCH MAC-d flows where a transport bearer is not requested, and accordingly the DRNC could indicate to the SRNC the EDCH MAC-d flows where a transport bearer has not been setup. 
This would permit the SRNC/DRNC to permit the granularity to setup the EDCH MAC-d flow for signalling only and the transfer of SRBs thereby permitting the transfer of Cell Interference information.

3.
Conclusions and Proposal
It is proposed that:
1. The above points are discussed as to introducing a mechanism whereby an alternative to the defacto mode of SHO/MDC operation be considered particularly for E-DCH (for cells in the Active Set (which are not part of the serving NodeB/RNC)) 
2. This document is primarily focused upon the E-DCH case but the question should be raised for the UL DCHcase also.

3. It is agreed as to which of, none, or all of the SHO/MDC permutations can be agreed,

4. Pending the conclusion of 2) a  draft Release 7 CR [3] should be discussed and agreed at this meeting.
4.
References

[1]
TR25.999
Technical Report for HSPA Evolution
[2]
R2-072099
eHSPA: UE Involved Relocation
[3]
R3-071612 
Enhancements to Macro Diversity & Cell Interference Control, Vodafone Group
3GPP


