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1 Introduction
This RAN1 contribution covers the same content as RAN2 contributions ‎[1] and ‎[2], which  discuss back-off operation and inter-cell interference issues for EUL in CELL_FACH. The intention with this contribution is mainly to inform RAN1 of Ericsson’s positions, in case these topics are discussed also in RAN1.

Regarding back-off operation, this contribution discusses the need to have a back-off period for the UE in situations when e.g. common E-DCH resources are not assigned or not available in Node B, or contention is not resolved, or Node B releases the common E-DCH resources. It is proposed that the back-off behavior shall be as in Release 99 but with the option of separately configurable parameters for EUL in CELL_FACH back-off.
Regarding inter-cell interference, no conclusion has been reached whether there is a need for specific UE or NW specification additions in order to limit interference caused by EUL in CELL_FACH UEs. This document provides some general analysis and opinions on this topic and in conclusion it is proposed that no special additions are necessary from RAN2 point of view.

2 Back-off operation
There may be two situations in which the E-DCH transmission cannot start:  
· UE receives a NACK on AICH (when E-AICH is not configured). 
Enhanced uplink in CELL_FACH may still be available even if E-AICH is not configured. However, only default configurations may be assigned and signaled on the AICH. If all default E-DCH resources are occupied, the Node-B sends a NACK.
· UE receives an NACK on AICH and NACK on E-AICH.
If Node-B has no common E-DCH resources or if offset value for all mobile configurations is not possible to indicate on E-AICH; it will signal it sending a NACK on E-AICH.
If no common E-DCH resources are available it may be due to the fact that the network is experiencing a high load. If the UE would retry to access the network immediately after the NACK, it might just increase the interference level and the UE would most likely be rejected again by the network. Therefore, UEs should apply a back-off for successive retries. 
Another scenario is when a resource has been allocated and the transmission on a common E-DCH is ongoing. In some scenarios it might even be necessary to stop the transmission:
· Unsuccessful contention resolution.
If two (or more) users transmit using the same E-DCH resource, the Node-B may not be able to decode the UE ID. In that case, the UE(s) might not be able to receive an acknowledgment on E-AGCH. The UEs have to stop their transmissions, back-off and retry later.
Unsuccessful contention resolution can be seen as a result of an overloaded network i.e the higher the number of UEs accessing the network, the higher the probability of two or more UEs accessing the network in the same access slot with identical signatures. 

· Resource release indication on E-AGCH
An explicit release command on E-AGCH may be sent by the Node B to release the resources. The released of the resources may be triggered when:

· Node-B decision ( e.g. resource management or different scheduling policies)

· Node-B receives scheduling information from the UE indicating buffer = 0

If the Node B needs to release the common E-DCH resources, it may be due to congestion or lack of resources, i.e. overloaded network. In such situations, it would be favorable if the UE waits some time to attempt to access the network again. On the other hand, a back-off period would not be necessarily needed if the UE has finished its transmission. This would imply two different procedures depending on several parameters. Having different procedures depending on the release cause may lead to higher complexity for the terminal and NW. For this reason it should be convenient to have just one procedure and use for example an implicit release in addition.
In most cases, overload is the main reason not to assign resources or stop E-DCH transmissions. Therefore, a back-off period as in Release 99 should be applied by the UE to mitigate load and interference situations in the network.
The parameters in R99 which control the back-off timer (TB01) are NB01min, and NB01max. To gain in flexibility and to obtain more control over the random accesses for Enhanced Uplink in CELL_FACH, and to avoid dependencies between UEs accessing the network using RACH Release 99 and the random access for Enhanced Uplink in CELL_FACH, we propose the introduction of similar specific values for the back-off used in Enhanced Uplink in CELL_FACH. There would thus be a specific back-off timer (TB01) for RACH release 99 and another for random access for Enhanced Uplink in CELL_FACH.

3 Inter-cell interference

Current systems running Rel-6 EUL in commercial systems use Non-serving Relative Grants (nsRG) for inter-cell interference suppression from non-serving cells ‎[3]. Non-serving Relative Grants affect the grant of a UE  when received from a cell that belongs to the E-DCH active set, but where the cell does not belong to the serving E-DCH radio link set. The purpose of the nsRG is to allow for controlling the interference of UEs also in cases when the interferer is not in primary control by the affected cell (i.e. the cell does not belong to the serving E-DCH radio link set).
For EUL in CELL_FACH non-serving relative grants (or relative grants) are not specified. The reason has mainly been simplicity, but considering the small transport formats (small grants) and the very limited time of resource usage for EUL in CELL_FACH, it has so far not seen necessary to consider the use of such. 

In current systems the main (inter cell) interfering UEs targeted with the non-serving relative grant has been those that transmit with large transport formats, i.e. heavy interferers (e.g. those UEs currently power-controlled by the affected cell, mainly with large grants and transmission buffers available) while light interferers (far from the cell/cell edge, low grants, with low or empty transmission buffers) that only contribute up to the “average” operation RoT are maintained as much as possible. 

It can be expected that EUL in CELL_FACH UE will be configured so that the individual contribution of the intercell RoT is kept low (small grants) and that the same UEs’ usage of the common resource is limited to relatively short time intervals (i.e. light interferers). UEs with large buffer contents requiring higher performance and capacity will naturally be transferred to DCH state operation (not only for the better NW interference control already in place).
In view of this, it is our opinion that the overall interference caused by the EUL in CELL_FACH UEs will be handled by the network. However, since in general not all interference limiting features available in EUL DCH operation are present, there may be a need to strengthen NWs’ general means of interference and load control. Thus it may be of value to specify signaling support (RNC – NodeB) for limiting the resource allocation for UEs by e.g. setting a max Transport Block Size limit or similar ‎[4].

Defining a specific cell edge UE behavior, e.g. UEs’ select transport formats depending on power headroom or (relative) path loss measurements would have some value in use cases were higher utilization of the common resources are envisioned (higher grants, larger buffers etc). This would though come with the cost of adding magnitudes of complexity and testing effort to the standardization and implementation of EUL CELL_FACH operation. It may also mean interruptions in UE transmissions due to measurements and similar; as short common resource allocations for limited data transmission duration is foreseen, this would have adverse effects in this respect. It should though be ensured that the protocol supports transition to DCH efficiently and that the mechanisms to control particular UE’s interference in general are sufficient.

4 Conclusion and proposal
Regarding back-off operation, is proposed that:
· Back-off and retry, as in Release 99, is supported in EUL for CELL_FACH
· Introduction of specific parameters similar to the ones specified for R99 (NB01min, and NB01max (TB01)) for Enhanced Uplink in CELL_FACH are specified.
Regarding inter-cell interference, in this document it has been argued that there is no need for specific UE or NW specification additions from RAN1/RAN2 point of view in order to limit inter cell interference caused by EUL in CELL_FACH UEs. In summary, supporting this conclusion, it has been considered that:

· The anticipated common resource configuration has small power offsets (grants)

· The time duration of the common resource usage is short

· Continuous transmission is preferred

· Effective transition to DCH state (E-DCH) should be ensured

· Complexity and testing effort should be kept small
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