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1 Introduction

As part of the discussions for Enhanced Uplink for CELL_FACH, it has been agreed that the current cell reselection procedure will only occur when the UE does not have a shared E-DCH resource allocated. This decision has not yet been captured in the current specifications. 
This document proposes to capture the agreement in the specification while resolving any potential ambiguity considering the different UE behaviours that are possible under the current agreement.
2 Current Cell Reselection Procedure
The current cell reselection criteria are based on the ranking of all measured cells. It is specified that a UE selects a new cell only if the following conditions are met:
· the new cell is better ranked than the serving cell during a time interval Treselection.

· more than 1 second has elapsed since the UE camped on the current serving cell.

With the introduction of enhanced uplink in Cell_FACH we have a new agreement stating that “the current cell reselection procedure will only occur when the UE does not have a shared E-DCH resource allocated”. However, this statement does not say whether the UE should still continue ranking cells while E-DCH resources are allocated, or whether the ranking is stopped and resumed only once the resources are released.
3 Change of Best Cell Scenarios
In this section, we show typical “change of best cell” use cases. The assumption is that the Treselection timer is larger than the typical common E-DCH resource allocation time. This assumption is valid for cases where a Treselection value is broadcast in the system information and the UE does not detect a high-mobility state. 
UE behavior during a period that common E-DCH transmission is ongoing can take two different interpretations, mainly:

· Behaviour 1:  The UE continues taking measurements but the entire cell reselection procedure is halted and the UE does not perform any ranking during these periods. When E-DCH resources are released the ranking procedures are re-initiated.
· Behaviour 2:  While it has E-DCH resources, the UE continues taking measurements and ranking the neighboring cells, but refrains from selecting the new cell even if it is better ranked for Treselection time period. Once E-DCH resources are released the UE may immediately reselect to this cell if at this point it is still better ranked than the current serving cell for Treselection. 

Figure 1 shows a scenario when Interpretation 1 is implemented.  The UE accesses the shared E-DCH resource on three occasions (shown in blue). The top bar shows the serving cell for the UE, while the bottom bar shows the best cell for the UE (as determined from measurements).  At time T1, the UE is camped on Cell 1, but has started ranking Cell 3 as the best cell. The ranking is halted when the UE is allocated the shared E-DCH resource (at time T2). At this time, the UE also stops any timer associated with monitoring the Treselection duration. Both the ranking and the Treselection timer are restarted at time T3, when the E-DCH resources are released, and the cell reselection is triggered at time T4. Subsequent to that, a situation is shown where a UE happens to start a shared E-DCH allocation just before a Treselection timer would have expired. This unfortunate UE may stay camped on the wrong cell for close to 2*Treselection (the UE stays camped on the wrong cell for the time period T5(T7). Note that any UL transmissions prior to T7 would further aggravate this situation. Depending on the value of Treselection, this transmission may also cause excessive UL interference in neighbor cells and eventually it may result in an E-DCH radio link failure.
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 Figure 1: Interpretation 1: UE keeps no memory of best cell

Figure 2 shows the same scenario, but for behaviour 2 (where the UE continues to rank during common E-DCH transmission periods). Since the Treselection timer is not restarted, the first cell reselection occurs earlier (before T4). In addition, at time T6 the new serving cell has been the best cell for Treselection duration and it continues to be the best ranked cell when the UE releases its resources. At this time the UE is permitted to perform cell reselection to this new cell. Any transmissions after time T6 would occur while the UE is camped on the best cell.
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 Figure 2: Behaviour 2: UE keeps ranking cells during E-DCH
From the above examples it is apparent that the behaviour that provides the best results is behaviour 2. Thus we propose to capture this in section 6.2.5.1.4 of 25.304, by adding the following condition (in red):
[...]

In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-
the new cell is better ranked than the serving cell during a time interval Treselection. [...]

[...]
-
more than 1 second has elapsed since the UE camped on the current serving cell.
-
the UE does not have an allocated common E-DCH resource. However, the UE continues taking intra-frequency measurements and ranking cells during periods while it has an allocated common E-DCH resource.

Thus we have the following proposals:
Proposal 1: The cell reselection criteria in 25.304 include a statement that prohibits cell reselection while the UE has a common E-DCH resource allocated.
Proposal 2: During periods while the UE has a common E-DCH resource allocated, it continues to make measurements, to rank cells, and to evaluate Treselection (Behaviour 2 in Section 3).

4 Delaying Common E-DCH Access Attempt
The scenarios outlined above suggest that in cases where a cell reselection is imminent (say within 100 ms of Treselection expiry), a UE with uplink traffic to transmit may be better served to refrain from initiating E-DCH transmission. Thus after Treselection expiry and cell reselection the UE benefits from a larger power headroom. This would also avoid the high noise rise caused by this UE if it transmitted in the original serving cell and decrease the chances of radio link failure. Note that in case Treselection were stopped before expiry the UE could initiate E-DCH transmission immediately. Thus we propose the following improvement:

Proposal 3: The UE refrains from starting a common E-DCH access attempt when Treselection is about to expire [delay TBD].

5 Conclusions

In this contribution we propose specification for the agreed decision to not perform cell reselection during common E-DCH transmission. This specification also clarifies UE behavior during common E-DCH allocation.
We also suggest that the UE may benefit from delaying its common E-DCH access attempt if it determines that a cell reselection is about to occur.
We propose:
Proposal 1: The cell reselection criteria in 25.304 include a statement that prohibits cell reselection while the UE has a common E-DCH resource allocated.
Proposal 2: During periods while the UE has a common E-DCH resource allocated, it continues to make measurements, to rank cells, and to evaluate Treselection (Behaviour 2 in Section 3).

Proposal 3: The UE refrains from starting a common E-DCH access attempt when Treselection is about to expire.
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