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1. Introduction
In RAN WG2 #45bis meeting, there was discussion on how UE should behave when UE receive E-RGCH(s) from non-serving cells [1]. The agreement after discussion is as follows: When a UE receives a non-serving RLS DOWN command,
· One DOWN corresponds to a down step

· Stability may be obtained with a hysteresis after down command(s) are received. This is the current status/WA.

· Down is applied to the granted rate on common grant scheme (i.e. a UE is still allowed to ramp up to “granted minus downs”), dedicated grant case it is applied on used rate

· Behaviour during hysteresis is to be detailed

· Hysteresis are parameters

Hysteresis was proposed to reduce the “ping-pong” effect due to interaction between DOWN command(s) from non-serving cell(s) and UP command from serving cell. However, it is required to clarify UE behaviour to E-RGCH reception during non-hysteresis and hysteresis, respectively. In this contribution, we propose and discuss several possible UE behaviours to RG command from non-serving cell.

2. UE behaviour to E-RGCH from non-serving cell

In this section, we discuss the UE behaviour when UE receives RG command from non-serving cell.

2.1 UE behaviour during non-hysteresis

When UE receives RG command from non-serving cell, we should consider the reliability of that command. Since UE is in soft handover status when UE receives RG command from non-serving cell, the erroneous reception of command would be relatively high. Furthermore, if RG command from non- serving cell may take effect on all the UEs in soft handover, the system performance would be significantly degraded due to erroneous detection. In this reason, it would be better to monitor several RG commands rather than only one command. 

When we observe several RG commands, there are some possible alternatives to achieve reliable operation. One alternative, Alternative 1, is to count consecutive DOWN commands from non-serving cell. If UE receives N consecutive DOWN commands from non-serving cell, UE decreases the maximum allowed transmit power by one step. The operation of Alternative 1 can be seen in figure 1(a). The parameter N can be defined in higher layer. When UE receives DTX from non-serving cell before reception of N DOWN commands, UE re-starts to count DOWN command. Alternative 1 can fast respond to DOWN commands from non-serving cell when relatively small value of N is set. However, for larger value of N, it may suffer less from signaling error of RG commands from non-serving cell.

Another alternative, Alternative 2, is to count DOWN commands from non-serving cell within a time-duration. UE decreases the maximum allowed transmit power by one step as soon as UE receives N DOWN commands from non-serving cell within the time-duration. In more detail, UE can observe the DOWN commands from non-serving cell in sliding window as shown in figure 1(b). 

The parameter N and the time-duration can be defined in higher layer. Alternative 2 can operate stably enough for moderate time-duration, but it can suffer from delay for larger time-duration.
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(a) Operation of Alternative 1
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(b) Operation of Alternative 2

Figure 1. Operation of Alternative 1 and Alternative 2.

2.2 UE behaviour during hysteresis 

When UE enters the hysteresis period, UE sets timer and ignores UP command from serving cell before the timer expires. However, UE should obey RG commands or AG commands from serving cell which indicates lower transmit power level than the transmit power level kept during the hysteresis period. 

Although UE decreases the maximum allowed transmit power based on RG commands from non-serving cell and does not increase the maximum allowed transmit power, non-serving cell may transmit another DOWN command depending on its traffic situation during hysteresis. Considering this situation, we discuss UE behaviour during hysteresis. One alternative is to apply the same approach as Alternative 1 in 2.1. That is, if UE receives N consecutive DOWN commands from non-serving cell during hysteresis, UE decreases the maximum allowed transmit power by one step. The timer is reset and hysteresis should be re-started. The parameter N can be signaled from higher layer. Another alternative is to apply the same approach as Alternative 2 in 2.1. That is, if UE receives N DOWN commands from non-serving cell during hysteresis within predefined time duration, UE decreases the maximum allowed transmit power by one step. The timer is reset and hysteresis should be re-started. 

When hysteresis is ended after time expires, the serving cell may transmit UP command. However, non-serving cell may want UE to maintain the current allowed transmit power level. In current status, this situation may result in “ping-pong” effect or inefficient use of resource. When considering this situation, it may be beneficial to introduce HOLD command [2] in non-serving cell in the same manner with the down command during hysteresis above. That is, UE may restart the hysteresis timer as soon as receives N consecutive HOLD commands or receives N HOLD commands within predefined time duration from non-serving cell.

From the above discussion, there are 4 possible combinations to process the DOWN command from non-serving cell during non-hysteresis and during hysteresis. For simplicity, we propose the same approach to process the DOWN command from non-serving cell during hysteresis or non-hysteresis.

3. Summary

We discuss the UE behaviour to E-RGCH from non-serving cell. The summary is as follows:

· UE behaviour during non-hysteresis

· Alternative 1: N consecutive DOWN commands reception from non-serving cell

· Alternative 2: N DOWN commands reception from non-serving cell within a time-duration

· UE behaviour during hysteresis

· Alternative 1

· Step down when N consecutive reception of DOWN commands from non-serving cell

· Reset timer and re-start hysteresis

· Alternative 2

· Step down when N DOWN commands reception from non-serving cell within a time-duration.

· Reset timer and re-start hysteresis
For simplicity, we propose (Alternative 1, Alternative 1) or (Alternative 2, Alternative 2) of all the possible combinations.

In addition, for efficient use of resource, we can consider the HOLD command from non-serving cell.
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