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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This present document is for the 3GPP Release 8 Work Item “Enhancements for Enhancements for FDD HSPA Evolution”(see [1]). 
The purposes of this TR are 
· to capture the discussion on solutions for RRM optimization and improvement for support of MBMS in a deployment scenario where RNC functionality is merged with the NodeB.and to provide the guidance for the actual solution 
· to aid TSG RAN WG3 to standardise the signalling on UTRAN interfaces for the solutions above.
This document is intended to gather all information in order to compare the solutions and to draw a conclusion on the way forward.

This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TD RP-070760: "Proposed WI on Enhancements for FDD HSPA Evolution".
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [2] apply.

For the purposes of the present document, the following terms and definitions apply.

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

HSPA
High Speed Packet Access
4
Background and Introduction
The Release 7 Study Item “Scope of future FDD HSPA Evolution” mainly focussed on a deployment scenario, which is compliant with the current Rel-7 architecture, and resulted in introducing protocol support for this scenario where RNC functionality is merged with the NodeB. Some functions for this scenario were agreed to be introduced for Release 7 during the study item phase. 

At the 3GPP TSG RAN #37 meeting, the Work Item Description on “Enhancements for FDD HSPA Evolution” was approved [1].

The objectives of this working item are to improve the support of a deployment scenario where RNC functionality is merged with the NodeB and to carry out work in the following areas:
· solutions for further RRM optimizations, preceded by gain- and complexity analysis for those topics, for which this was not already performed during the SI “Scope of future FDD HSPA Evolution”
· solutions for improved support of MBMS

Note:
RAN3 is tasked to further work on detailing the areas where support of RRM and the support of MBMS may be improved in the course of this WI by studying potential solutions and to recommend an updated version of this WI sheet to RAN#38.

5
Requirements

Editor's note: This subsection should contain general requirements

6
Study Areas

6.1
RRM Optimization

6.2
MBMS Improvement

6.2.1
Current Architecture Overview
Current MBMS solution is illustrated in the following figure:
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Figure x. MBMS in current flat architecture
Following is a list of issues that are relevant in the scope of flat architecture:

· SGSN will have Iu connection for each NodeB+
· Iu connection is based on point-to-point connections, thus SGSN does MBMS data copying 

· Maximum size of Soft Combining (SC) area is one NodeB+
6.2.2
Areas for Improvement

6.2.2.1
 Improvements to enable bigger soft combining areas

Since it is not possible to synchronise the RNCs over Iur in current spec, current maximum soft combining area size in HSPA+ architecture is one NodeB+. By having bigger areas, this affects to radio performance, and service continuity in inter-NodeB+ mobility cases.
It should also be considered that soft combining area can be bigger than one allowed in legacy architecture. 
6.2.2.2
 Improved transport and processing efficiency

In the flat architecture, the number of Iu connection which PS CN has with the Node B+ is increased. 

Currently MBMS user data is transmitted from PS CN to every NodeB+ separately, i.e. PS CN needs to generate DL GTP PDU(MBMS data copying) for each Node B+ and the PDU is sent over each Iu user plane between SGSN and Node B+. 
The “improved transport and processing efficienecy ” should be considered for area of the improvement.
6.2.3


Proposal
6.2.3.1


MBMS with Improved GGSN

6.2.3.1.1
 
General

In this solution, GGSN adds the timing stamp information into GTP-PDU carries MBMS data and the Node B+ sends the MBMS data at indicated timing. 

This solution uses same architecture with current flat architecture for uni-cast PS service, i.e. it does not need to introduce any additional node to enable the softcombining bigger. 

This solution enables to make the soft combing inter-SGSN.

In addition this solution reduces the processing load in SGSN and improves the transport efficiency between Node B+ and GSNs by forwarding the GTP-PDU containing MBMS data to Node B+ directly from GGSN and the IP multicast is used as the transport solution.

The control plane signaling follows the current architecture route via the SGSN. The proposed architecture is illustrated in Figure 1.
This improvement is not only applied for the flat architecture which Node B is merged with RNC functionalities but also applied for R99 architecture.
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Figure 1. The Improved MBMS solution in a flat architecture

6.2.3.1.2
 
Improvement of Soft Combining Area

In this solution, GGSN adds the timing stamp information into GTP-PDU carries MBMS data and the Node B+ sends the MBMS data at indicated timing. 

Requirements for MBMS

3GPP Release 6


The requirements for WCDMA MBMS in Release 6 come from the soft combining. With soft combining the time difference between two radio signals combined by the mobile station should be maximally one transmission time interval (TTI) plus one time slot. That is, 40.667 ms in case of 40 ms TTI and 80.667 ms in case of 80 ms TTI. The reason for the requirement is not because of the radio propagation environment, but mainly because larger differences lead to heavier memory requirements in the decoding process in the terminals.

3GPP Release 7 MBSFN

The single frequency network operation (SFN) of MBMS is called MBSFN and it is discussed in parallel to the flat evolved HSPA architecture MBMS solution in 3GPP. 
The timing requirements for WCDMA MBMS in Release 7 come from the single frequency network support. With single frequency network support the terminal does not see individual base stations, but all base stations use the same scrambling and channelization code. The terminal “simply” collects as much energy as possible during each symbol period when making the detection; see Figure x2 for an illustration. Because the signal is added directly over the air, the base stations must be tightly synchronized.
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Figure x2. Combining approach in WCDMA MBMS Release 6 and WCDMA MBSFN in Release 7.

The timing requirements are summarized below in Table x1. Note that the requirement level is on the microsecond level for the MBSFN functionality while on the millisecond level for the ordinary WCDMA MBMS solution. Hence, different timing solutions may be beneficial to use in these two cases. The numbers in Table x need to be subdivided into timing requirements for the different elements in the chain.

	Functionality
	Release
	Timing requirement

	MBMS 40 ms TTI
	3GPP Release 6
	40.667 ms

	MBMS 80 ms TTI
	3GPP Release 6
	80.667 ms

	MBMS with single frequency network support (MBSFN)
	3GPP Release 7/8
	1 to 5 microseconds


Table x. The table summarizes the timing requirements for WCDMA MBMS
Timing Solutions

In the legacy architecture there is standards support to establish better than one TTI timing accuracy. This could for example be achieved by using the NBAP supported “S-CCPCH frame offset parameter”, which is computed by the RNC in the traditional architecture. The 3GPP synchronization in UTRAN is expected to be accurate enough for MBMS Release 6 with the centralized RNC. The drawback is that, it requires a central RNC element, which is not available in the case a NodeB with PS support only network is rolled out. For the flat HSPA evolved HSPA   solution it is hence important to have another solutions that can handle the timing of the NodeB+s.

The accuracy for timing solutions can be done basically in two different ways:

· controlled and known probagation delay to each NodeB+.

· timestamp 

First alternative needs more transport network planning and congestion detection. These can be overcome by introducing the timestamp in every packet which is transmitted from GGSN. The timestamp would indicate the time instant when packet has to be transmitted to the radio. With this solution GGSN can send data safely early enough to the NodeB+, so that NodeB+ buffers the data until radio transmission time occurs. Therefore the effects of the different probagation delay and especially its variance can be completely eliminated.
For MBSFN the only potential solution is a timestamp from GGSN, and in addition all NodeB+s has to be synchronized by the same tight L1 synchronisation, which is already specified for MBSFN in UTRAN architecture.

Time Synchronization Solution In LTE MBMS 

The current working assumption for LTE is that there is a central timing entity for MBMS user data, which is called as MBMS GW in RAN3 and MBMS2 in SA2. The MBMS2 provides the content synchronisation, and uses IP multicast to send data at the same time to every eNB.

6.2.3.1.3


 Improvement of Transport and Processing efficiency

MBMS is about the delivering the same data copied into multiple network elements. That means that all the network elements will make additional copies of the exactly the same data to the nodes in the list of downstream nodes. Copying the data to each node will increase the required transport capacity in a linear manner, and MBMS transport capacity can be calculated by multiplying the MBMS bearer bitrate with number of nodes on the downstream nodes list. By using the IP multicast, the data is transmitted only once from each network node, therefore it is not depending on the number of nodes in downstream list. 

IP multicast does not only save transport network capacity, but it will also save the processing capacity in the network elements as data copying is not needed any more. This aspect is also highly important in case of HSPA Architecture, where NodeB+s are directly connected to the GGSN.

Transport Solution In LTE MBMS 

The IP multicast is used in M1 interface.
6.2.3.1.4
 
Open Issue

- Location of PDCP(ROHC)

- Relation between timing and transport improvements
6.2.3.2

 
The Centric MBMS Architecture in e-HSPA
6.2.3.2.1

 Open Issues of MBMS over e-HSPA
 Inter-eNB+ Soft-combining & MBSFN 

The support of inter-eNB+ soft-combining requires a level of synchronization - recommended as one TTI + slot level – such that the configuration of common RB parameters and time difference information is required to be signaled to all neighbor cells of active cells involved in the MBMS session;
For MBSFN – requiring tightly defined synchronization (to microsecond level)- inside the MBMSFN coverage area, the configuration of all the RB parameters should be same and signaled accordingly. 
Transport network load

In an e-HSPA deployment where the number of Iu links will increase dramatically for all services, for MBMS it should be investigated as to how repetition of the same content on many Iu instances could be minimised thereby decreasing transport network (over)load. 
Content synchronization

Content synchronization shall be achieved to ensure the service continuity and support the soft-combining and MBSFN. 
6.2.3.2.2 
User Plane Architecture 

To achieve the content synchronous and to reduce the transport network load, the Data Handling Center and Iur IP multicast solution are proposed, which is illustrated in figure 1. 
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Figure 1: User Plane Architecture

It is recommended that the role of “Master e-HSPA Node B” be allocated via OAM.
Basic U-Plane Function of Master e-HSPA Node B 

With respect to the user plane, the Master e-HSPA Node will be responsible for at least the following:

· PDCP function (e.g. ROHC)
· MAC/RLC function is FFS
· Keep content synchronization 
General U-Plane procedure

The General U-Plane procedure of Master e-HSPA Node B is described as follow:

1. After successful MBMS Session Start Procedure, GSN (GGSN/SGSN) sends the MBMS data packet to Master e-HSPA Node B. The usage of ROHC in this architecture is FFS.

2. Master e-HSPA Node B sends the MBMS data to IP-multicast address on Iur interface.

3. Slave e-HSPA Node Bs send out the data according to the UP and CP indication (e.g. CFN, RB configuration, and etc).

6.2.3.2.3  
Control Plane Architecture

To support the MBSFN& Soft-combining requirement, the major issue of control plan is to configure the same RB parameter to all slave e-HSPA Node Bs. 

So one recommend C-Plane architecture is illustrated in Figure 2. 
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Figure 2: Control Plane Architecture

The Master e-HSPA Node B is in charge of MBMS radio resource co-ordination and RB parameter configuration. 
Basic C-Plane function of Master e-HSPA Node B
Master e-HSPA Node B will configure the RB parameters for Soft-combining& MBSFN (e.g. parameter about PDCP) 
General C-Plane procedure
The general C-plane procedure of the Master e-HSPA Node B solution is:

1>: SGSN sends the MBMS Session Start message to all e-HSPA Node B s that belong to the MBMS service area ;or SGSN only sent to the Master e-HSPA Node B which then propagates the message to all Slave e-HSPA Node Bs in the indicated service area 
2>:.The master e-HSPA Node B configures the RB parameters and send them to slave e-HSPA Node Bs (the IP-multicast address is included).
3>: The slave e-HSPA Node Bs configure the RB according to the information sent by the master e-HSPA Node B, and join the IP-multicast group.

7
Agreements 

The main text of the document should start here, after the above clauses have been added.

8
Specification Impact and associated Change Requests

The main text of the document should start here, after the above clauses have been added.

Annex A:
Change history

It is usual to include an annex (usually the final annex of the document) for reports under TSG change control which details the change history of the report using a table as follows:

	Date
	TSG #
	TSG Doc.
	Subject/Comment

	2007-10
	RAN3#57bis
	R3-071926
	Skeleton TR

	2008-3
	RAN3#59bis
	R3-080791
	TR updated with 

- Inclusion of Annex in R3-080496
- Inclusion of Annex in R3-080497
- Inclusion of Annex in R3-080498
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