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Introduction

As part of this study item the first step is to understand why the CRNC benefits from the availability of UE measurements in its TDD RRM functions. This will allow in the final conclusion where the “pain vs. gain” is evaluated to begin to calculate the gain part of the equation. 

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 pathloss) that the new user (UE-6) would add. 

Proposal

The proposal is to agree to add the previous section as a subsection to section 6.2 of the TR.
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