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During the previous Joint RAN2/RAN3 meeting and collocated RAN WGs meetings, a tremendous amount of time was spent discussing the need to support Uplink Macro-Diversity or not, compared to the time allocated to other functions of the LTE system.  In spite of this effort, it was not possible to reach an agreement on Uplink Macro-Diversity and most likely the final decision will be postponed to the next plenary and possibly even further.
In reality, it would seem that the key element of disagreement between the 3GPP members is not simply the presence or absence of Uplink Macro-Diversity, but more generally the question is whether or not there is a need to position Control Plane (CP) and/or User Plane (UP) RAN functionalities at a central location.  It is quite remarkable that discussions on the functional split inside the RAN and sometimes between RAN and CN (if such division exists in the future) stumble on the issue of the existence of RAN functionalities in a higher node than the eNode-B. What appears to be lacking is an overarching thought process within RAN to come up with the best possible RAN Architecture by not considering each item one by one in an isolated analysis, but by reviewing the elements within the system as a whole.
For this reason, Cingular Wireless is urging the RAN WGs to rethink their approach to the LTE system definition.  Rather than considering each of the functions independently from each other, the RAN WGs should consider that there are multiple possible approaches to the RAN architecture depending if Control Plane (CP) and/or User Plane (UP) RAN functions are located in a central node.  
To progress the work more efficiently, we are proposing that RAN initially define 2 or 3 different LTE Architectures each championed by a single member or rapporteur, even if each alternative may be supported by multiple companies. The possible alternatives could be:
· RAN Architecture without RAN functions above the eNode-B;

· RAN Architecture with RAN functions above the eNobe-B (CP & UP);

· Other possible option, for example CP only and no UP, if any company is proposing such an architecture.

We believe that this approach, and the ensuing system view of all elements and the positioning of functional blocks in a “full view” diagram will be more effective since it should be easier to agree on the location of each function for each architecture alternative.  In the end, towards bringing the architecture definition to closure, the RAN WGs would prepare comparative tables showing the benefits and difficulties of each solution to help 3GPP  develop a final decision on the most appropriate architecture.

Cingular Wireless supports an LTE Architecture with RAN functions located at a Central Location
In particular, Cingular Wireless believes that the following User Plane / Control Plane functions should be located in a central location:

- Confidentiality Algorithm (Encryption/Decryption)

Cingular believes that the Security Features of the LTE System should be as good or better than the Security Features of UMTS.  Cingular also believes that the Threat Analysis performed in 1999 for UMTS (as reported in the old TR 21.133) still applies.

In the scope of LTE, we can actually imagine newer service provisioning scenarios similar to what is happening in the fixed wireless word.  For example, an operator could authorize a private entity or person to offer localized LTE service using a self installed eNode-B connected to the LTE network through a fixed IP connection.  The private entity could use either unlicensed spectrum or a frequency reserved for that purpose by the operator. In this case, the private entity or person would have full control and ownership of the eNode-B.  However, in this type of scenario it would be completely irresponsible to locate the Encryption/Decryption algorithm in the eNode-B since this would compromise the security and confidentiality of the user information and could enable  the private entity or person  to retrieve confidential information with a modified eNode-B.

For this reason and for all the reasons that were valid for UMTS when it was specified in 1999, Cingular Wireless supports that the encryption/decryption be performed outside the eNode-B.  This  also applies to the encryption/decryption of Control Plane messages.
- Header Compression
Cingular believes that having the Header Compression in a central location is optimal because it does not require a re-initialization of the Compression Algorithm at each eNode-B transition or a complex inter-eNode-B context transfer.
- Final ARQ Termination

Cingular believes that having a higher level ARQ process is the optimal and simplest way to avoid frame duplication or missing frames and also  to be able to deliver packets in correct order. We believe that this can be done without impact on the System Latency.
- Uplink Macro-Diversity
The functionality provided by a central node will also allow the use of uplink macro-diversity should this functionality be considered desirable to meet the LTE target requirements.  Cingular continues to believe that uplink macro-diversity should be examined in more detail as part of the LTE Study Item.  
In summary, Cingular Wireless believes that the 3GPP LTE Architecture should include a higher level CP/UP entity for the following reasons:
- Better System Security;
- Encryption and Header Compression Algorithms do not need to be re-synchronized and the system does not need a complex inter-Node B transfer of context;

- Simpler User Database Management in LTE-Idle for Mobility Management;

- Simpler Intra-LTE and Inter-System Radio Resource and Mobility Management functions;

- Simpler Operation and Management and Radio Performance Evaluation;

- Simpler eNode-B;

- Quicker development of LTE specifications by re-using a significant portion of the UMTS standard rather than having to define/validate and test new and complex inter-eNode-B functionalities and data exchange for transfer of contexts and coordination at different protocol layers;

- Easier Migration from GSM/UMTS to GSM/UMTS/LTE.

Conclusion:

Cingular Wireless proposes that the RAN WGs address the question of the existence of RAN functions in a node higher than the eNode-B by defining alternative architectures with or without higher level RAN functions and providing to 3GPP RAN/SA a comparative table showing the benefits and difficulties of each alternative.  Cingular Wireless believes that this will be the optimal way to define an LTE architecture with an overarching system design/performance view rather than addressing each function independently, and without an operational context.
Cingular Wireless supports an LTE Architecture with Control Plane and User Plane related RAN functionalities located at a central location for the following critical reasons:

- Higher Security;

- Simpler Model;

- Faster development process because of the large commonalities with UTRAN;

- Simpler eNode-B;

- Simpler O&M and Radio Performance Evaluation;

- Easier Migration from GSM/UMTS to GSM/UMTS/LTE or UMTS/LTE

Cingular further believes it is possible to accommodate these architecture perspectives in a “flat” architecture which is a desirable objective.
