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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

The purpose of the present document is to help the TSG RAN WG3 group to study aspects of improving CRNC access to UE measurements in preparation for a WI on this topic, as proposed in [1].

As requested by TSG-RAN, the document describes the consequences of the CRNC not having access to UE measurements in the case that the serving RNC does not match the controlling RNC, additionally it studies the complexity of the proposed solutions so that an evaluation of the incremental gain of a solution can be weighed against its additional complexity. 

This document is a ‘living’ document, i.e. it is permanently updated and presented to all 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]
RP-020901
Study Item Description: “Improved Access to UE Measurement Data for the CRNC to Support TDD RRM", approved at TSG RAN#18.

[2]
3GPP TS 25.401: "UTRAN Overall Description".

3
Definitions, symbols and abbreviations

3.1
Definitions

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

DCA


Dynamic Channel Assignment

3.2
Symbols

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

3.3
Abbreviations

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

4
Introduction

As indicated in [1], in Rel99/Rel4/Rel5 the CRNC does not have access to UE measurements when the CRNC is a drift RNC (SRNC does not equal CRNC). 

In [2], the Dynamic Channel Assignment (DCA) function for TDD is described as follows:

“DCA is used in the TDD mode. It includes Fast DCA and Slow DCA. Slow DCA is the process of assigning radio resources, including time slots, to different TDD cells according to the varying cell load. Fast DCA is the process of assigning resources to Radio Bearers, and is related to Admission Control. “

As a quick example, one DCA function is the process of assigning/reassigning resources in one timeslot based upon the current load.   

The objective of this study is to identify the consequences for DCA of not having UE measurements for drift UEs and the complexity of solutions that would give the CRNC access to UE measurements under in all cases.  

5
Requirements

The following requirements for the study are identified:
1. The solution should not have any effect on the UE or Uu interface.
2. The solution should not depend upon the reliance of the use of SRNS relocation to eliminate the use of DRNCs entirely. 

3. The proposal should not overburden any of the interfaces (Iub/Iur) with excessive traffic.
6
RAN3 Study areas

6.1
General

Any new functionality introduced in Release 6 should be introduced with the least possible impact to the existing R99/R4/R5 specifications.

6.2
Description of Benefits of the CRNC Having Access to UE Measurements
6.2.1 Description of DCA in TDD and its Use of UE Measurements

In TDD mode, given its timeslot structure, the need for a dynamic channel allocation algorithm is necessary. Since each downlink and uplink timeslot has its own unique power and interference characteristics at a given moment in time. The DCA algorithms give the CRNC the ability to assign users to the various timeslots given the current load of each timeslot and the needs of the particular UE. The DCA algorithm will assign new users to the appropriate timeslots and if necessary move existing users around to the most appropriate timeslots. 

A good example of the methods of DCA can be shown by simple examples based on the following diagram. In this diagram all of the pictured UEs are assigned one timeslot each in the uplink, UE-1, UE-2, and UE-3 are currently assigned to timeslot 4 and UE-4 and UE-5 are assigned to timeslot 6.
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Figure 1: Example of 5 UEs in a Cell 

For the first example timeslot number 4 (currently used by UE-1, UE-2, and UE-3) has too much interference reported just above the CRNC threshold in the uplink (determined by the common timeslot ISCP measurement reported using NBAP, for example).  In timeslot number 6 (currently used by UE-4 and UE-5) the measured ISCP is 30% below the same threshold. If UE-1, and UE-2 are contributing 40% of the interference and UE-3 is contributing 20%, the CRNC should (assuming no other timeslots are available) move UE-3 from timeslot 4 to timeslot 6. It can estimate the interference by looking at UE transmit power and the reported UE path loss.  However if the CRNC <> SRNC for all of these UEs, the CRNC would have no way of estimating how much of the interference UE-1, UE-2 or UE-3 are contributing to the timeslot so it would have to base the decision on which one to move almost randomly. Therefore in two of three random selections (if UE-1 or UE-2 are chosen), the problem is just moved from one timeslot to another. Note that the selection of the UE is only part of the problem; the real problem is to not being able to predict the current load each UE is putting on each timeslot and the load that would be put on the new timeslot if the UE was moved. In face if for example if the load that each of the 3 UEs put on timeslot 4 were 33%/33%/33% instead of 40%/40%/20% the proper decision would be not to move any of the UEs and perhaps look to other methods to reduce load like moving other users (users where this RNC is the SRNC) to other cells.

 For the second example consider that a new UE (UE-6) has moved into this cell’s coverage and will be handed over from another cell. In the case that this new user is now in a cell where the new CRNC <> SRNC, the Radio link setup or Radio link addition over the Iur will include (if available) the P-CCPCH RSCP (used to calculate path loss) and thus there will be some information in the CRNC to estimate the effect of the user on uplink interference and the DCA will have information on whether the user can fit into timeslot 4 or 6 based on the current interference of the timeslots and the estimate (based on path loss) that the new user (UE-6) would add. 

6.3
Description of the Existing Methods in the Standards to Provide for or Mitigate the Need for UE Measurements

6.4
Description of Method 1 to Enhance UE Measurement Availability 

6.5
Description of Method 2 to Enhance UE Measurement Availability

6.6
Description of Method 3 to Enhance UE Measurement Availability

6.7
Comparison of the Complexity vs. the Incremental Gain of each Proposed Solution 

6.8
Open issues

The following open issues are identified:

7
Agreements

The following conclusions were agreed:

1. …..

8
Project Plan

8.1
Schedule
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