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1. Introduction

At RAN2#59bis and RAN2#60 issues with using E-DCH Relative Grants from non-serving cells for inter-cell interference suppression was discussed [1,2]. 

In the discussion it was expressed by the proponent and commented by the group that a solution based on the maximum value used during a time interval ( 5.3 in [1])as a viable solution as this would have limited impact on the current UE behaviors while the current relative grant behavior from serving cell is maintained. A solution is proposed accordingly in this document.

A draft CR Proposal is attached to the end of this introduction document.

2. General Problem Description – Recapitulation.
Noted is that the Node B uncertainty of the UE reaction to an nsRG increases if the UE(s) shows a highly varying pattern in the used offset (i.e. a high variation in the variable reference_ETPR). This highly varying pattern in the used transport formats can be expected in case the UE regularly succeeds to empty its transmission buffers. The used formats may then vary from the highest grant (or, limited by the UE power) to the format needed to empty the buffer.
The likelihood of high variability in the transport formats is also expected to increase if the supported (granted) bit-rate is high, as the likelihood of emptying buffers increase. This latter scenario is assumed to be very common since many users are put on HSDPA/EUL not based on explicit need but based on UE capability. This means there will be a lot of low-rate users in the system.
With a highly varying use of transport formats (and offsets), it is possible that an interfering UE would transmit at a much lower level at the time when the nsRG is turned active resulting in an overly large reduction of the transmission level. This will result in bad end-user performance, as the available grant is radically lowered. In addition the nsRG could also affect guaranteed services negatively, if those are carried as scheduled E-DCH flows. 

Another aspect is large rate and load fluctuations. For example, when several nsRG are sent to reduce the rate of a non-guaranteed service sending at a high rate.  If one of these grants hits a low-rate transmission (reference_ETPR) the high rate will be reduced to a very low rate. The user will have to complain to the serving cell (via the happy bit and scheduling information) in order to have its rate raised. In the meantime, DCH and other EUL traffic will notice the large drop in the overall interference. Power control will react and reduce the remaining interference even further, resulting in large swing of interference in the cell.

In summary the concern is thus the adverse affect nsRG has on guaranteed and prioritized services that are carried as scheduled flows over E-DCH as well as the resulting large fluctuations in the interference level. This is because a common nsRG (non serving cell NodeBs) cannot distinguish and prioritize between different UEs and the level of interference that they create. To deal with the issues a much more fine grained approached operation  is thus required by NWs; using dedicated non serving RGs to individual users or groups of users, controlling RoT-overshoot/overload situations. 
The nsRG however suffer from a non-causality issue entailing that the Node B lacks information of what power and interference situation the targeted UEs will relate to, since the time-instance that the UEs will relate the grant to lies in the future. This means that in order to address the issues above amendments to the specification of the Non Serving Relative Grants are required. 
3. Solution Proposal
In this section a solutions proposal is outlined. Note that he goal of the UE behaviour with respect to non-serving relative grants is that it will not affect how the current serving relative grants should be considered alongside.
3.1. Maximum of previous offsets

As noted, the present 2 ms TTI solution is equipped with the feature that only a certain sub-frame can be targeted with the nsRG. Since there are five sub-frames but eight HARQ processes, it means that it may be difficult to address the correct HARQ process in case only a few HARQ processes are taken into use.  For a UE with a highly varying transmission pattern, it could then be desirable to affect the maximum of used offsets during a period backwards in time. This appears quite intuitive, as the nsRG would then relate the new grant to the worst interference that the UE created in the non-serving cell. The solution is outlined in Figure 1, where the nsRG reduces the Serving Grant of the UE relative to the maximum offset used over all HARQ processes. 

The solution requires an update of the MAC specification [3] and specifically the definition of a new parameter “reference_ETPR2”‎‎.
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Figure 1: Illustration of a solution where the “new” grant, when affected by a “Down” on the E-RGCH, would be the maximum of all offsets used previously for all processes in a defined time window (reference_ETPR2). 
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