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1.
Introduction
In RAN2, it has been agreed that the hysteresis will be used to avoid the ping-pong effect. The hysteresis and related setting will not only affect the UE behavior as described in [1] but also provide some helpful information to Node B scheduler to achieve some benefits by improving the scheduling efficiency by avoiding unnecessary scheduling such as “UP” grant and reducing downlink signaling overhead to send the scheduling grants.

In this contribution, we propose to explicitly indicate the hysteresis status to the Node B and also propose two optional schemes on how to inform the hysteresis status of UEs to the serving Node B. 

2.
Optional schemes and proposals

In [1], the UE behavior has been defined that if the UE is in the hysteresis period, the higher AG or “UP” RG won’t really act on the UE. In section 9.2.2 of 25.309 [1], we propose the following text proposal:

Proposal 1: 

· Stability may be obtained via a configurable hysteresis after “DOWN” commands are received. The serving Node B of the UE should be informed about the hysteresis status.  Details are FFS.
It is equivalent for the UE that it rejects some SGs (higher AG or “UP” RG) or those SGs (higher AG or “UP” RG) are generated for the UE since it is in hysteresis period. However, with our proposal 1, Node B doesn’t need to do all the procedures for those UEs in hysteresis period. When the serving Node B knows the hysteresis status of the UE, it does not need to generate/send those two kinds of scheduling grants (higher AG or “UP” RG) to those UEs in the hysteresis period. Obviously, it can reduce the downlink-signaling overhead over either E-AGCH or E-RGCH. The E-AGCH channels are downlink capacity-consuming and this limitation can be alleviated by reducing the unnecessary scheduling grants (e.g. higher AG). It can also potentially reduce the complexity of scheduler in the serving Node B since the number of UEs to be scheduled could be reduced. It can improve the scheduling efficiency as well by allocating more available radio resource to those UEs, which aren’t in hysteresis period. Hence, with the information about the hysteresis status, Node B can make the scheduling more efficiently according to the real network situation.

Two optional schemes are presented on how to signal the hysteresis status to the serving Node B.
1) Option1: Using a special DDI value to indicate the hysteresis status 
In the MAC-e header, there is a 6-bit DDI field (Data Description Indicator) to identify the logical channel, MAC-d flow and MAC-d PDU size. The 6 bits for the DDI field are redundant, based on the facts that the C/T MUX has been removed in E-DCH and there are up to 8 MAC-d flows and the type of MAC-d PDU for packet services is also very limited (e.g., 336) and only one DDI (e.g., 111 111) is used to indicate the end of data payload, . As the mapping table of DDI will be signaled by RRC, it is easy to choose one DDI value (e.g., 111 110) to be used by the UE to indicate its hysteresis status in uplink. Then we can have the following proposal:

Proposal 2:  We can use the DDI values in the MAC-e header to indicate the UE’s hysteresis status to its serving Node B. 
In the DDI mapping table signaled over RRC, for example, we can define two special DDIs such as:

· DDI =111 110: indicate the end of the data payload and the UE is in the hysteresis period
· DDI =111 111: indicate the end of the data payload and the UE is not in the hyteresis period
Then the UE can set the corresponding DDI in each MAC-e PDU header according to its hysteresis status and its serving Node B can easily learn the UE’s status very often. 
2) Option 2: Using the one-bit Happy bit to indicate the hysteresis status
In E-DCH, there is one “happy bit” of the E-DPCCH to be used to indicate whether or not the UE is satisfied (‘happy’) with the current Serving Grant and this bit shall always be present during uplink transmission. Through the Happy bit, Node B scheduler can easily learn whether the UE is happy or unhappy. If the UE is happy, then scheduler doesn’t need to generate/send the higher AG or “UP” RG for that UE. So this hysteresis status information can be included into the Happy bit definition as the following proposal:

Proposal 3: Reuse the one-bit “Happy bit” to indicate the UE’s hysteresis status to its serving Node B. 

In addition to the definition of “Happy bit” in the section of 9.3.1.1 in 25.309 [1]:

The UE shall indicate that it is ‘unhappy’ if all of the following criteria are met:

1) UE has Power available to send at higher data rates (E-TFCs) (link to E-TFC selection/elimination over recent past is FFS, filtering is FFS), and

2) Total buffer status would require more than X TTIs with the current Grants (where X is configurable). Details are FFS.
3) UE isn’t in the hysteresis period
Otherwise, the UE shall indicate that it is ‘happy’.
3.
Discussion

Both options reuse available resources to indicate the UE’s hysteresis status to its serving Node B.

· In Option 1, since there are sufficient DDI values, there is no side-effect on both, Node B scheduler and UE’s behavior on the scheduling grant. 

· In Option 2, the “unhappy” is redefined. However, how the scheduler will utilize the “Happy bit” is an internal issue of scheduler and hence no side-effect can be envisaged. As discussed above, the new definition will not affect the UE behavior. 

Due to the fact that the DDI is sent with MAC-e PDU through the data channel (E-DPDCH) while the “Happy bit” is sent through the signaling channel (E-DPCCH), there are some differences between the two options such as there are different beta_factors for E-DPCCH and E-DPDCH which will affect the reliability of the received information.

We do believe that the hysteresis status is important for Node B scheduler; however, we do not have any preference between those two options. 

4.
Conclusion

In this contribution, we propose to indicate the UE’s hysteresis status to its serving Node B. Two optional schemes are also proposed to reuse the available resource in E-DCH  thus avoiding side-effects on the Node B scheduling.  
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