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1. Introduction

The first RAN2 ad hoc on LTE in June 2005 discussed main problems to be solved, radio interface protocols and handover. As the result many issues are collected in R2-0521759. This discussion paper identifies the major issues that we need to investigate with higher priorities and proposes a way forward in each issue.
2. Discussion
2.1 Reduction of RRC states

The general direction in RAN2 was the reduction of states. The most important point identified concerns with the integration of IDLE state and URA_PCH state. This issue involves how mobility management is realised in RAN and/or CN, thus the topic will be discussed in the CN-RAN functional split. Several companies proposed to integrate IDLE to URA-PCH and to move mobility management under UTRAN. We understand that the main motivation for the integration of IDLE to URA_PCH is simplification and the latency reduction. 
In our view, it is important to maintain some of the features of IDLE mode such asNAS mobility management and regional service provision. NAS Mobility Management has been a proven scheme for long time.  Commonality with other RAT is also beneficial. Currently it takes longer time in transition from IDLE to active than URA_PCH to active. However, this difference can be shortened if we take advantage of much shorter TTI, default configurations and simplified and aggregated connection management procedures. Therefore we propose to study how to shorten the latency of state transition from IDLE to active state.
2.2 Radio Interface Protocol Architecture

Many proposals were made for rearranging functionalities between protocol layers. The main focus was the functions currently allocated to the RLC, i.e, segmentation/reassembly and concatenation, ciphering and acknowledgement mode. With regards to ciphering there was a proposal to move the function to MAC or to keep it in RLC. Investigation is needed in what entity assigns the sequence number for encryption and performs ciphering. 
It makes sense that segmentation/reassembly and concatenation and ciphering is performed in one place if allowed. In our view, those functionalities should be placed in the sub-layer where transport block size is decided or firstly known, i.e. MAC layer. However, it should be investigated if this is a feasible approach in terms of hardware limitation.
As for AM (acknowledgement mode), some said yes needed while the other no. For those who said yes, AM can compensate for HARQ residual error, PDU loss in the inter Node B cell changes and loss over Iub. PDU loss in the inter-NB cell changes can be also handled by lossless relocation scheme and PDU loss over Iub is not an issue when the Node B terminates radio bearers. In our view, therefore, the efficiency of single (HARQ only) scheme and double ARQ scheme needs to be evaluated and compared.  One way to boost the reliability of HARQ without requiring large Tx power increase is to protect feedback signals with CRC. DoCoMo is currently evaluation the methods.
The other main issue was the MAC architecture and termination points of RLC in E-UTRAN. The MAC architecture and RLC termination will be largely influenced by necessity of central nodes and SHO in E-UTRAN. RAN1 is currently investigating the gain of SHO. In addition to that we think that the following factors should be discussed in RAN2/RAN3 to make an overall decision. 
1) Latency increase due to selective combining

2) Complexity increase due to the serving node and SHO procedures
3) Backhaul network capacity increase required by selective combining

As for PDCP, no one argued that the header compression is not needed. However it was pointed out that use of IPSEC and Mobile IP could disrupt the performance of header compression in E-UTRAN and its replacement to CN was suggested. We think, however, that header compression is required in E-UTRAN. Therefore we think that usage of Mobile IP and IPSEC should be carefully studied. For example IPSEC can be applied between the CN node and the Node B. It may be possible to come up with some recommendations of their usage in a way that the header compression is not be disrupted. 

2.3 Functional split of RRC

This issue was mentioned by many companies. Many of them proposed that cell level RRM functions should be placed in the Node B and multi-cell RRM functions placed in the central node. Other proposals were paging and area for mobility management in the central node. Further investigate is needed into what should be placed in the central node in more detailed manner.    In our view the multi-cell functionalities can be provided by the central entity as option so that operators who want to optimise the network performance can do so. The central entity can be collocated with a Node B. There are at least two approaches:
1) Current approach 
In this proposal, the UE maintains RRC connection to the central node. The intra-cell level functions are performed in the node B under control from the central node.
2) Distributed approach
In this proposal, the UE maintains RRC connection to the Node B. The Node B report necessary measurement data to the central node the loading/interference data, etc and inquires the central node for multi cell RRM decisions.

3. Proposal

NTT DoCoMo proposes RAN2 to investigate into the following issues prior to the other issues:
1) Latency reduction in transition from IDLE mode
2) Feasibility of segmentation/reassembly and concatenation and ciphering in MAC
3) Comparison of  single/double ARQ performance

4) Increase in latency, complexity and  required NW capacity due to SHO (also in RAN3)
5) Investigation of security and routing protocol usage  in a manner not to disrupt header compression in E-UTRAN

6) Functional split of RRC and its implementation









