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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.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document captures the results of Study on HSPA and LTE Joint Operation in RP-160571 [2]. It identifies possible solutions to support concurrent transmission of CS in UMTS and PS in LTE and evaluates the impacts on network architecture and interface.

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 TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-160571, "Study on HSPA and LTE Joint Operation".

3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<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 format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General

The aim of the study is as captured in the SI description document [2]:
· Assumption: UE always camps on LTE and voice service is on UMTS 
· Study the possible solutions, on top of current mechanism, as the following cases.
· An idle UE in LTE initiating MT/MO voice call, both network and UE side behaviours

· A connected UE in LTE initiating MT/MO voice call, both network and UE side behaviours

· A connected UE in UMTS with CS service, UE tries to establish PS service

· Study the possible solution and impacts on architecture, signalling flow enhancement, with the working assumption that impacts should be as less as possible, e.g. LTE specs.
5
SID Working Assumptions
As a starting point, possible solutions should have limited impact on both the network equipment and user terminals. Further detailed working assumptions are listed below:

1. UE camps on LTE when under coverage of both LTE and UMTS.

2. When a UE served by LTE has CS voice services, the CS voice service is provided by the UMTS network while the data service is provided by the LTE network.

3. New interfaces, e.g. interface between RNC and eNB, are not considered in the study.

4. The impact to existing procedures and mechanisms should be minimized. 

6
Use case description

6.1 
Use case 1: Idle UE in LTE
UE stays in Idle mode with no CS / PS connection in the coverage area of both LTE and UMTS. The single standby UE is usually camping on LTE by network side configuration (e.g. via reselection priorities). Legacy CSFB mechanism is used for voice solution, in which UE releases from LTE with CSFB indicator and then establishes CS voice. As of the existing CSFB mechanism may impact user experience, it is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.

For dual standby UE, UE in Idle mode will camp on UMTS and LTE network simultaneously and monitor system information of two RATs. Other details is FFS.

6.2 
Use case 2: Connected UE in LTE
UE is connected in LTE. When the CS voice happens, the single standby UE usually follows the legacy CSFB procedure with PS handover and release or handover the PS connection in LTE. Due to the disadvantages of bandwidth and data rate, UMTS is less competitive than LTE in PS service. Tight joint operation of UMTS and LTE focus on supporting concurrent transmission of CS in UMTS and PS in LTE, as well as providing subscribers with good quality CS voice and higher data rate. It is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.
The Dual Standby UE supports to initiate CS service in UMTS during the PS transmission via LTE network. The details description is FFS.
6.3 
Use case 3: Connected UE in UMTS
UE has CS call in UMTS. When a single standby UE gets the request to set up a PS service, the legacy procedure is to setup PS in UMTS. But the PS service experience in UMTS is not as competitive as LTE and the PS service is wished be set up in LTE for better experience of subscribers in higher data rate. It is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.
The Dual Standby UE supports to initiate PS service in LTE during the CS transmission via UMTS network. The details description is FFS.
7
Requirements and Potential Solutions
7.1 
Requirements
7.2 
Evaluation criteria


7.3 
Potential solutions
7.3.1
Concurrent PS/CS Operation with Dual Rx/Single TX UE

The following provides a high level description of the operation for this solution.

Connected Mode – Concurrent 3G CS + LTE PS 
In Concurrent 3G CS + LTE PS, the UE is simultaneously connected to 3G CS and LTE PS, as shown in Fig.1.

[image: image3]
Fig.1 - Connected Mode – Concurrent 3G CS + LTE PS
In such state/condition, the following capabilities and functionalities are proposed:  

· Dual/Independent (control/user plane) connections (over 3G CS and LTE PS), with independent mobility and other connected mode procedures 
· No inter-RAN connection/coordination/communication

· UE Dual-Rx and Single-Tx concurrent operation/transmission

It is FFS how the UE sustains the two concurrent connections with a single Tx.

Single RAT connected modes (CS or PS)

In these modes, the UE is either LTE connected, with an ongoing PS/Data-only call, or CS connected, with an ongoing 3G CS call. Connected operation in these scenarios is similar to legacy from a radio perspective, as the UE does not need to handle concurrent use of the transmitter for two RATs. 

Procedures and triggers for transitioning from each of these modes to concurrent CS/PS operation are FFS. High level illustrations are shown in Fig.2 for the PS connected mode and Fig.3 for the CS connected mode.


[image: image4]
Fig.2 - Connected Mode – PS only

[image: image5]
Fig.3 - Connected Mode – CS only
In the CS connected mode, the UE has an ongoing 3G CS call, and is idle in LTE. UE dual-Rx allows independent LTE monitoring of PS pages and other LTE idle mode tasks.

Idle Mode

In this scenario, the UE is idle, with no CS or PS connection. The UE monitors LTE paging and transitions to LTE connected following legacy procedures. For CS paging, two candidate solutions have been identified:

-
LTE camping: UE is EPS/IMSI combined registered in LTE. CS paging is received from LTE air interface;

-
Dual standby: UE camps on both UMTS and LTE. CS paging is received from UMTS air interface.

7.4 
Comparison of solutions
8
Conclusions
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