
page 7

3GPP TSG RAN2#47
    R2-051511
Athens, Greece, 9-13 May 2005
Agenda Item:
12.2, Open issue 5
Source: 
Samsung

Title: 
Non-serving RLS E-RGCH handling
Document for:
Discussion and decision

1. Introduction

During RAN2#46bis, progress was made w.r.t. non-serving RLS E-RGCH signalling, a.o.:
· It was agreed to make use of a hysteresis timer in order to handle conflicts for non-serving RLS “DOWN” reception from multiple non-serving RLS’s;
· It was agreed not to make use of a hysteresis timer w.r.t. the impact of non-serving RLS grant signalling and serving cell grants.

Two functional issues were remaining open:

1) Should the “DOWN” result in a fixed step decrease in allowed UL power ratio, or should this be a relative step e.g. related to the received CPICH signal strength ?

2) Should the case of multiple “DOWNs” coming from one non-serving RLS be supported ?

In sections 2 and 3, we try to address these two open issues.

In addition, we think the current scheme still has some shortcomings which we describe in section 4, and try to addres s in section 5. 

2. Step size

We think it is preferable to use a fixed step size since this will enable a more predictable Node-B assesment of the expected impact of non-serving RLS E-RGCH signalling. I.e. with a fixed step size, it should be relatively easy for the Node-B to estimate what the UL interference reduction will be if a DOWN command is transmitted.

3. Multiple DOWNs

As already remarked by several other companies, we think it is preferable to support the case of multiple DOWN commands coming from one non-serving RLS. 

We think this case can be supported relatively easy when a difference is made between receiving a DOWN command, and executing a DOWN command. See the following approach:

· At any time T, the hysteresis period covers the time period (T – hysteresis period duration, T);

· The UE keeps track of:

· for each non-serving RLSi, how many DOWN commands were received during the latest hysteresis period (DOWNRLSi);

· how many DOWN commands the UE has executed during the latest hysteresis period (DOWNexec_Hyst);

· When receiving a DOWN command from RLSi, the UE will execute a DOWN command if DOWNRLSi > DOWNexec_Hyst
4. Currently specified non-serving RLS E-RGCH behaviour
4.1. Current UE behaviour: short coming 1
Up to now only the following UE action is specified to be executed when the UE receives a DOWN from a non-serving cell:


New SG = last used power ratio – delta

A first problem resulting from this description is shown in figure 1. Note that in all the examples given in this contribution, it is assumed that the UE is using the grant it has received fully.

In figure 1:

· the UE receives a DOWN from a non-serving cell for process 3
;

· the UE receives an UP command from the serving cell for process 4;

In this example, the effect of the DOWN command is almost zero. The neighbouring cell issuing the DOWN will not be “happy”. In addition, there is almost no opportunity for the serving cell to detect that there is an overload condition going on in the non-serving cell.
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Figure 1: Example 1 with current UE behaviour
We assume that in such scenarios, it would be beneficial to increase the impact of the non-serving RLS signalling, making the non-serving cell “more happy” and enabling the serving cell to detect the overload condition.

4.2. Current UE behaviour: shortcoming 2
A second example of probably “unwanted behaviour” is shown in figure 2 below:
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Figure 2: Example 2 with current UE behaviour
When the UE executes the second DOWN command for process 0, the last used power ratio is still “N”, and thus the new SG will become”N-1”. Thus eventhough the UE has executed 2 DOWNs, still the UE power ratio is going down only one step.
This behaviour will be even more significant in case the UE is using a 10ms TTI: in that case, instead of 16ms between two process occurences, there is 40ms allowing up to 4 DOWN commands to be received out of which only 1 would be executed.

The desired UE behaviour would be that the UE takes the number of delta’s into account corresponding to the number of DOWNs that are executed after the previous point in time at which this process was scheduled. 
5. Proposed updated UE behaviour

We think both shortcomings can be avoided by specifying the following UE behaviour:
A) The UE remembers how many DOWNexec_HarqRTT commands it executed during the latest HARQ RTT (16ms for 2ms TTI case, 40ms for 10ms TTI case); 
B) 
When determining the new SG for the next process, the UE shall set the new SG to the minimum between AG/RG of serving RLS, and (Last used power ratio - DOWNexec_HarqRTT * delta)

The resulting UE behaviour for both example 1 and 2 is shown in the next two figures:
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Figure 3: Example 1 with proposed UE behaviour

With the proposed UE behaviour, the serving cell has an improved opportunity to detect the overload condition in a neighbouring cell.
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Figure 4: Example 2 with proposed UE behaviour
In this case, with the proposed UE behaviour all processes reduced the UL interference with 2 deltas.
6. Conclusion

It is proposed to discuss whether the included proposals from respectively sections 2,3 and 5 are acceptable. 
If all three proposals are agreed, these agreements could be reflected in the Stage-2 as shown on the next pages.
9.2
UE scheduling operation




The UE maintains a “Serving Grant” (SG):
-
The SG is used in the E-TFC selection algorithm as the maximum allowed E-DPDCH/DPCCH power ratio for the transmission of the active HARQ processes;

-
The SG is updated at each process transmission according to the following algorithm, regardless of the transmission/retransmission status of the HARQ process:

· New SG = Min (SGsc, SGnon-sc)
I.e. at each transmission, the new SG is set to the maximum SG allowed by both serving RLS signalling and non-serving RLS signalling.
-
The SG is not used for the E-TFC selection algorithm if the HARQ process is in retransmission;

9.2.1
Grants from the Serving RLS

The UE shall be able to receive Absolute Grant from the Serving E-DCH cell and Relative Grant from the Serving E-DCH RLS. 
The UE shall handle the Grant from the Serving E-DCH RLS as follows:

-
Each Absolute Grant and Relative Grant is associated with a specific uplink E-DCH TTI i.e. HARQ process. This association is implicit based on the timing of the E-AGCH and E-RGCH (see 25.214). The timing is tight enough that this relationship is un-ambiguous;
-
When receiving an “Absolute Grant” on the E-AGCH of the serving E-DCH cell:
-
Absolute Grants with the primary identity always affect the SGsc;

-
Absolute Grants with the secondary identity only affect the SGsc if the SG was previously zero, or if the latest Absolute Grant that affected the SGsc had the secondary identity. Optimisations of precedence rules between the two E-RNTIs are FFS;

-
In case of 10ms TTI, SGsc is set to the received value;

-
In case of 2ms TTI: 

· If the received value is non-zero, the SGsc is set to that value and the following activation mechanism is applied to processes that are not disabled as per L3 signalling:

· In case of an AG associated to an inactive process, the process activation flag indicates whether all processes or only this particular process becomes active;

· In case of an AG associated to an active process, the process activation flag will indicate whether all processes become active (‘all’) or the activation status of the processes is not changed (‘single’); 

· If the received value is zero, the process activation flag tells whether all active processes or only one active process become(s) inactive (if a process was inactive it remains inactive, if a process was active it becomes inactive).

-
If no “Absolute Grant” is received by the UE, then the UE shall follow the “Relative Grant” of the Serving E-DCH RLS:

-
A Serving Relative Grant is interpreted relative to the UE power ratio in the previous TTI for the same hybrid ARQ process as the transmission which the Relative Grant will affect (see figure 9.2.1-1);
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Figure 9.2.1-1: Timing relation for Relative Grant

-
When the UE receives an “UP” from Serving E-DCH RLS:

-
SGsc = Last used power ratio + Delta;

-
When the UE receives a “DOWN” from Serving E-DCH RLS:

-
SGsc = Last used power ratio – Delta;

-When the UE receives a “HOLD” (i.e. DTX) from the Serving E-DCH RLS:

- 
SGsc = SG ;

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:

· At any time T, the hysteresis period covers the time period (T – hysteresis period duration, T);
· The UE keeps track of:

· For each non-serving RLSi, how many “DOWN”s were received during the latest hysteresis period (DOWNRLSi);

· How many “DOWN”s the UE has executed during the latest hysteresis period (DOWNexec_Hyst) and during the latest HARQ RTT (DOWNexec_HarqRTT);
· When the UE receives a “DOWN” from a Non-serving E-DCH RLS and DOWNRLSi > DOWNexec_Hyst, the UE shall execute a “DOWN” command.
When the SGnon-sc needs to be determined for a next process transmission, the UE shall:
· If DOWNexec_HarqRTT > 0

· Set SGnon-sc = Last used power ratio – DOWNexec_HarqRTT* 1dB ;
· Else (DOWNexec_HarqRTT(i) = 0)

· Set  SGnon-sc = ∞








� 	Although currently RAN1 still allows some freedom w.r.t. the process in which non-serving RLS signalling shall be taken into account, contributions have been submitted that remove this unclarity.
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