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Discussion and decision
1. Introduction
At RAN2#46bis meeting the concept of hysteresis was discussed [1][2]. In this document, we summarise the decision and the open items. In addition, we state our view on the remaining open issues.
2. Decisions and open items.
Serving RLS RG to non-serving RLS RG

Decisions:

· Hysteresis is not applied in UE

Open items

· No open item left

Non-serving RLS RG to non-serving RLS RG

Decision: 

· Hysteresis is applied in UE

Open items:

· Appling of multiple DOWN commands from one non-serving RLS

· Fixed or configurable hysteresis length

· Values for hysteresis length

3. Panasonic’s position on the open items
Our view on the above listed open items is the following.

Appling of multiple DOWN from one non-serving RLS

During Wednesday’s discussion the question was raised, whether it should be possible to apply multiple consecutive DOWN commands from one non-serving RLS. The argument was to enable a non-serving RLS to reduce the power ratio of SHO UE’s by multiple steps. However, in our opinion, there are some reasons that UE applies only one DOWN command from non-serving RLS during hysteresis. 
 In our opinion a non-serving NodeB having signalled an overload indicator would first monitor the effect of the “DOWN” command, i.e. by determining on how much the inter-cell interference was reduced by the DOWN command, prior to sending another DOWN command. This prevents an unnecessary excessive reduction of the power ratio for SHO UEs. 
The other reason is a potential increase of the E-RGCH reliability. In case  HOLD commands would have been erroneously detected by a UE as a DOWN during hysteresis period, only one DOWN command is applied. Thereby an erroneous reduction of the power ratio for SHO UE could be avoided.

Proposal:

· UE does not apply multiple DOWN commands from a non-serving RLS during hysteresis period.

Fixed or configurable hysteresis length

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 [1]. 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.

Proposal:

· Fixed hysteresis length

Values for hysteresis length

During discussion there were some comments that the length of the hysteresis should be one HARQ RTT. Therefore we explain our estimation for the hysteresis length. In case of 2msTTI and 10msTTI, our estimations are the following. Figure 1 shows the 2msTTI case. The results are 20ms for 2msTTI and 36ms for 10msTTI. T1, T3 and T4 are defined by RAN1. T2 is an implementation dependent value therefore other values would be also possible. But if we take a 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. In case of 10ms TTI, we chose 40ms in order to align it with the TTI length.
Hysteresis period (2msTTI) = T1 + T2 + T3 + T4 = 2ms + 4ms + 10ms + 4ms = 20ms

Hysteresis period (10msTTI) = T1 + T2 + T3 + T4 = 10ms + 4ms + 10ms + 12ms = 36ms

T1: E-DPDCH TTI = 2ms, 10ms (see 25.211)

T2: NodeB processing time to detect reduction of E-DPDCH power ratio = 4ms for both 2ms/10ms TTI

T3: Length of RG from non-serving RLS = 10ms for both 2ms/10ms TTI (see 25.211)

T4: UE processing time to apply RG from non-serving RLS <= 4ms for 2msTTI, 12ms for 10msTTI (see 25.214)
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Figure 1  Estimation of hysteresis period (2msTTI)

Proposal:

· Hysteresis length is 20ms for 2msTTI and 40ms for 10msTTI

4. Text Proposal 

A text proposal capturing our view on the open issues is presented in the following. It is based on [4].

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 one Non-serving E-DCH RLS, a hysteresis is applied. During the duration of the hysteresis period, UE ignores “DOWN” commands from all non-serving RLSs. The length of the hysteresis 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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