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1. Introduction
At the RAN WG2 #45bis meeting, stability regarding DOWN commands from the non-serving RLS was discussed.  As the outcome of the discussion, the following conclusions were noted by the RAN WG2 chairman [1]. 

When a UE receives a non-serving RLS DOWN command:

· One DOWN corresponds to a down step

· Stability may be obtained with an 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

In this paper, we try to clarify the details of the above working assumption in which a hysteresis timer is applied to the non-serving RLS DOWN command, and provide a text proposal for the Stage 2 specification.

2. Discussion
2.1. UE behaviour upon reception of a non-serving RLS DOWN command without hysteresis
When UE receives a non-serving RLS DOWN command,
[For the “RG based” mode]

-   SG = last used bit rate – delta, for all HARQ processes
[For the “non RG based” mode]

-   MAXSG = last received AG – delta (for all HARQ processes; per process for “non RG based” mode is FFS)
However, without any hysteresis, the non-serving RLS DOWN command loses its effect
[For the “RG based” mode]

-   when the serving cell grants a higher AG, or the serving RLS commands an UP on the RG
[For the “non RG based” mode]

-   after N TTIs, where equals the number of HARQ processes
With such UE behaviour, the non-serving RLS must continuously transmit DOWN commands to limit interference from non-serving UEs, costing DL overhead.  This is shown in Figure 1, where per process scheduling is assumed.
[image: image1.wmf](a) “RG based” mode, per UE scheduling
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(b) “non RG based” mode, per UE scheduling
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Figure 1 – Behaviour with non-serving RLS DOWN commands without hysteresis
2.2. UE behaviour upon reception of a non-serving RLS DOWN command with hysteresis
To counter the issue mentioned above, it was decided as a working assumption to apply a hysteresis on the non-serving RLS DOWN commands during RAN2 #45bis meeting.  With a hysteresis, the UE behaviour is as follows.

When UE receives a non-serving RLS DOWN command,
[For the “RG based” mode]

-   SG = last used bit rate – delta, for all HARQ processes

-   UE starts a hysteresis timer
[For the “non RG based” mode]

-   MAXSG = last received AG – delta (for all HARQ processes; per process for “non RG based” mode is FFS)

-   UE starts a hysteresis timer
Until the hysteresis timer expires,
[For the “RG based” mode]

-   UE ignores serving RLS UP commands
[For the “non RG based” mode]

-   UE doesn’t increase its MAXSG
With such UE behaviour, the non-serving RLS DOWN commands last for a longer period, and the DL overhead is reduced.  This is shown in Figure 2, where per process scheduling is assumed.
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(b) “non RG based” mode, per UE scheduling
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Figure 2 – Behaviour with non-serving RLS DOWN commands with hysteresis
2.3. UE behaviour upon reception of a non-serving RLS DOWN command before the hysteresis expires for the previous DOWN command
The behaviour when UEs receive a non-serving RLS DOWN command before the hysteresis timer of the previously received DOWN command has expired should be clarified.  In principle, it is thought that each non-serving RLS DOWN (here we are referring to multiple DOWN commands in time, not multiple DOWN commands at once time received from multiple non-serving RLS) command should be treated independently, i.e., every time a UE receives a non-serving RLS DOWN command, the UE should decrease its transmission resource by 1 step, and keep a hysteresis timer running for each DOWN command.  For “RG based” mode, since the non-serving RLS DOWN command acts upon SG, effectively there will be only 1 hysteresis timer, the one corresponding to the most recently received DOWN command, active at a time.  For “non RG based” mode, since the non-serving RLS DOWN command acts upon MAXSG, effectively there will be 1 hysteresis timer active for each DOWN command, resulting in a window effect.  This behaviour is captured in Figure 3. 
[image: image3.wmf](a) “RG based” mode, per UE scheduling

(b) “non RG based” mode, per UE scheduling
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Figure 3 – Behaviour with multiple non-serving RLS DOWN commands with hysteresis
3. Text Proposal

Below, we provide a text proposal regarding the non-serving RLS DOWN command hysteresis behaviour for the Stage 2 specification.  The revision is relative to R2-050427 [2]. 
---- Start of text proposal ----

9.2.2
Grants from the Non-serving RLS

Node-B from the Non-serving E-DCH RLS will only send Relative Grants to the UE. The UE shall handle the RG from the Non-serving E-DCH RLS as follows:

-
When the UE receives a “DOWN” from at least one Non-serving E-DCH RLS;

-
For all HARQ processes (for all i):

-
For the “RG” mode of operation: new SGi = Last used power ratio (i) – Delta; 

-
For the “Non RG” mode of operation: new MAX SG = MAX SG – Delta; 

-
The Delta may be dependant on the bit rate;

-
The option to use a calculated offset is FFS (e.g. the offset may be function of the measured CPICH power on the overloaded cells in relation to the measured CPICH power on the serving cell);

-

-
When the UE receives a “DOWN” from a Non-serving E-DCH RLS, the UE shall run a hysteresis timer;
-
For the “RG” mode of operation:

-
The UE shall ignore any “UP” commands from the serving E-DCH RLS until the hysteresis timer expires:
-
The UE shall return to the normal mode of operation when the hysteresis timer expires:
-
The UE shall decrease SG by another Delta and reset the hysteresis timer if it receives a “DOWN” from a Non-serving E-DCH RLS before the hysteresis timer of the previously received “DOWN” expires;
-
For the “Non RG” mode of operation:
-
The UE shall not increase MAX SG until the hysteresis timer expires:
-
The UE shall increase MAX SG by Delta when the hysteresis timer expires:
-
The UE shall decrease MAX SG by another Delta and run multiple hysteresis timers in parallel if it receives a “DOWN” from a Non-serving E-DCH RLS before the hysteresis timer of the previously received “DOWN” expires;
-
When the UE does not receive a “DOWN” from any Non-serving E-DCH RLSs;

-
The UE shall follow the Serving E-DCH RLS’s Scheduling Grants.

---- End of text proposal ----

4. Conclusion

In this contribution, we tried to clarify the details of the working assumption in applying a hysteresis timer to the non-serving RLS DOWN command, and provided a text proposal for the Stage 2 specification.
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