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Discussion and decision
1. Introduction
At RAN2#46 the reception of successive RG from non-serving RLS and the hysteresis concept, in order to avoid a ping-pong effect, were discussed but RAN2 did not reach an agreement. In this document, we discuss UE behaviour when a UE receives successive non-serving RLS’s RG. We propose an alternative usage of the hysteresis rather from the view of the agreed timing CR [1] at RAN plenary than from ping-pong effect perspective.

2. Discussion
Non-serving RLS might send DOWN commands due to unawareness of DOWN commands sent from another non-serving RLS. From UE perspective, it looks successively down command. In both 2ms/10ms TTI case, the consequence is an unnecessary reduction of the power ratio by two or three steps. It would not be negligible especially for a UE at cell border and it also reduces cell throughput. We think the hysteresis concept is useful in order to avoid such situation.

2msTTI

Figure 1 shows an exemplary scenario for the 2ms TTI case. A DOWN command from non-serving RLS#1 is applied to all processes at E-DPDCH of process#3(blue) in frame#0. After that, DOWN commands from  non-serving RLS#2 and #3 are applied to all processes at E-DPDCH of process#0(yellow) in frame#1 and process#4(yellow) in frame#2. If the detection of a reduced E-DPDCH power ratio in non-serving RLS takes e.g. 4ms from the boundary of the E-DPDCH TTI, it is not possible for the non-serving RLS#2 and #3 to recognize a reduced E-DPDCH power ratio in process#3(blue) before the transmission of a  DOWN command as shown in Figure 1. Consequently, the reduction of the power ratio by two or three steps is applied (i.e. N to N-2 or N-3), in frame#2, #3 and #4, even if each non-serving RLS indicate the reduction of only one step. We think it is not negligible especially for a UE at cell border and also since it reduces the cell throughput.

In order to solve the above mentioned problem, a hysteresis period of 20ms which start from the beginning of corresponding E-DPDCH is applied as an example in Figure 2. We could avoid a reduction of the power ratio by two or three steps and it is only one step down (i.e. N to N-1) in Frame#2, #3 and #4. The reason of 20ms hysteresis period is HARQ round trip time (i.e. 16ms) and 4ms for NodeB processing time to detect a reduced E-DPDCH power ratio. This 4ms is an implementation dependant value therefore other values would be also possible. But if we take shorter value than 4ms, it might be a bit too demanding for NodeB implementation. In case of  taking a longer value than 4ms, hysteresis becomes too long and it might degrade the efficiency of scheduling. Therefore we think 20ms is valid for the hysteresis period in 2msTTI case.
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Figure 1  Example of problem for 2msTTI
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Figure 2  Example with hysteresis for 2msTTI (20ms hysteresis period)

10msTTI

The same applies for the 10ms TTI case. We think the hysteresis is beneficial also for 10ms TTI and 40ms is appropriate for the hysteresis period. The time for Node B processing time to detect a reduced E-DPDCH power ratio is not additional value for 10ms TTI because TTI of E-RGCH and E-DPDCH are same. Therefore we propose to introduce a hysteresis of 40ms length. Figures are shown in the annex for reference.

Configurable hysteresis period

In the stage2 specification [2], the hysteresis period was defined as configurable. There would be following two reasons to make it configurable. The first reason is the ping-pong effect. We think NodeB could detect a DOWN command from a non-serving RLS by the combination of happy bit and used E-DPDCH power ratio. In addition, we could use the long term solution [3], and it could solve the fundamental cause of ping-pong effect in due time. Therefore we think a configurable hysteresis period is not required in order to avoid a potential ping-pong effect. The second reason is the NodeB processing time needed to detect a reduced E-DPDCH power ratio because it is implementation dependent. In case of SHO, a larger value can be set depending on the largest one of the NodeB processing time. But on the downside it degrades efficiency of scheduling and therefore it is not desirable from system performance point of view. To find the largest value in multi-vender network is also not so easy.  Due to these reasons, we think that a configurable hysteresis period is not suitable. Additionally, a configurable parameter increases the test effort, therefore we would like to avoid unnecessary configurable parameters. As a conclusion we propose a fixed hysteresis period, a suitable length is 20ms for the 2ms TTI and 40ms for the 10msTTI.

Related issue
Serving UP/DOWN commands following a non-serving DOWN command as shown in Figure 3 would be a related issue, because the serving RLS cannot know whether the non-serving RLS has sent a DOWN command. Since the relative grants from serving RLS and non-serving RLS have the same reference HARQ process we think this case has been already clarified in section 9.2.3 “Reception of Grants from both the Serving and Non-serving RLS” of the stage2 specification [2], and hysteresis is not needed for this case. We would like to just confirm whether it is common understanding in RAN2.
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Figure 3  Example of serving RLS’s UP/DOWN commands following a non-serving RLS’s DOWN command for 2msTTI

3. Conclusions
We discussed clarifications on UE behaviour on successive RG from multiple non-serving RLSs. Based on the above discussion, we propose the following:
- Hysteresis is applied for successive RG from multiple non-serving RLSs

- The hysteresis period is a fixed value as 20ms for 2ms TTI and 40ms for 10ms TTI.
- Serving RLS’s UP/DOWN commands following a non-serving RLS’s DOWN command is defined in TS 25.309. Hence hysteresis is not required in this case.

4. Text Proposal 

A text proposal capturing the conclusions is presented in the following. It is based on [2].

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);

-
Stability may be obtained via a hysteresis after “DOWN” commands are received. UE ignores “DOWN” commands from other non-serving RLSs during the hysteresis period. The hysteresis period is 20ms for 2ms TTI and 40ms for 10ms TTI.
-
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.
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Annex
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Figure 4  Example of problem for 10msTTI
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Figure 5  Example with hysteresis for 10msTTI (40ms hysteresis period)







