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1. Motivation

The scope of the WI “Beamforming Enhancements” was discussed at RAN1#33 meeting. 

It was pointed out by several companies that so far no evidence (in the form of e.g. simulation results) has been given in order to demonstrate the feasibility/efficiency of the beam handover algorithms envisaged within the current scope of the WI and/or alternative beamforming solutions.

It was concluded by RAN1 that RAN should decide on how to proceed, e.g. to extend the scope of the WI “Beamforming Enhancements”, to create a new WI, or to find a suitable SI (e.g. Radio Link Performance Enhancements).

2. Background

Within the current scope of the WI “Beamforming Enhancements”, a beamforming solution coherent with conventional sector handover is envisaged for the beamforming mode using a grid of fixed beams [1]. In the case where a S-CPICH is assigned per beam, a UE transition from one beam to another requires higher layer signalling to inform the UE that it should use another S-CPICH as phase reference.

During the last RAN1#33 meeting, Alcatel informed RAN1 about technical concerns regarding this RNC-based beam handover solution [2]. RNC-based signalling will introduce a delay between determination of a beam and actual usage of this beam by Node B and UE. This delay is on the order of one to several seconds. In this time, the UE may have moved to a beam other than the beam determined as the best beam. Further, the use of uplink measurements to determine the best beam for downlink transmission is problematic, particularly for slowly moving or stationary UEs, as the uplink measurements may not be characteristic for the radio conditions encountered in downlink.

As a possible solution to overcome the drawbacks of beam handover, a fast beam selection mechanism was proposed in [2]. In this scheme, UE selects a best beam among a set of candidate beams to be used for downlink transmission, based on measurements of the S-CPICH signals of the candidate beams. To inform Node B about the selected beam, a beam identifier for the best beam is transmitted by UE within the FBI bits of the uplink DPCCH, similar as with R99/R4/R5 SSDT signalling.

3. Conclusion

Due to technical concerns regarding feasibility and efficiency of the beam handover solutions as currently envisaged within the scope of the WI “Beamforming Enhancements”, we propose to extend the scope of the WI in order to include the identification of techniques for facilitating the use of beamforming in UTRAN in an efficient and cost effective way. A draft proposal of a respective WI sheet is presented in the Appendix. The specifications possibly affected by the proposed extension of the scope of the WI are listed in this draft proposal.

Annex

R1-03-0739 [2] is attached.
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Appendix – Proposal for WI Sheet

--------------- Beginning of proposed WI Sheet ---------------

3.3
Beamforming enhancements
Last distributed as: RAN_Work_Items_after_RAN_15 (originally RP-010711)

Work Item Description

Title: Beamforming Enhancements (originally Beamforming)
1
3GPP Work Area

X
Radio Access


Core Network


Services

2
Linked work items

None

3
Justification

Beamforming with dedicated pilot symbols or with S-CPICH has potential to improve system capacity. The efficiency and cost effectiveness of beamforming with dedicated pilot symbols or with S-CPICH could be enhanced by defining adequate beamforming techniques and signalling support. Also UTRAN RRM could be improved by defining support for measurements that take into account the possible use of beamforming with S-CPICH or with dedicated pilots only.

4
Objective

The objective of this work item is to identify techniques for facilitating the use of beamforming in UTRAN in an efficient and cost effective way. Further, this work item should define potential new measurements for UTRA FDD for efficient support of RRM in case beamforming is used in UTRAN. 

5
Service Aspects

None/Text

6
MMI-Aspects

None/Text

7
Charging Aspects

None/Text

8
Security Aspects

None/Text

9
Impacts 

Affects:
USIM
ME
AN
CN
Others

Yes


X



No
X
X

X
X

Don't know






10
Expected Output and Time scale (to be updated at each plenary) 

New specifications

Spec No.
Title
Prime rsp. WG
2ndary rsp. WG(s)
Presented for endorsement at plenary#
Approved at plenary#
Comments

New TR
Beamforming Enhancements 
TSG RAN WG1
TSG RAN WG4
TSG RAN#18
TSG RAN#19










Affected existing specifications

Spec No.
CR
Subject
Approved at plenary#
Comments

TS 25.133

Requirements for Support of Radio Resource Management (FDD)
TSG RAN#20


TS 25.433

UTRAN Iub Interface NBAP Signalling
TSG RAN#20


TS 25.215

Physical layer measurements (FDD)
TSG RAN#20


TS 25.214

Physical layer procedures (FDD)
TSG RAN#


TS 25.331

RRC Protocol
TSG RAN#


TS 25.423

UTRAN Iur Interface RNSAP Signalling
TSG RAN#


TS 25.306

Radio UE capability
TSG RAN#








11
Work item raporteurs

Jussi Kähtävä, Nokia.

12
Work item leadership

TSG-RAN WG1

13
Supporting Companies

TSG-RAN

14
Classification of the WI (if known)


Feature (go to 14a)


Building Block (go to 14b)

X
Work Task (go to 14c)

14a
The WI is a Feature: List of building blocks under this feature

14b
The WI is a Building Block: parent Feature 

14c
The WI is a Work Task: parent Building Block

UTRAN Improvement Feature

--------------- End of proposed WI Sheet ---------------
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