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1 Introduction
Due to the HARQ retransmission, scheduling information might be overlapped in some scenarios. In this document, we discuss such issue and a potential solution is proposed.
2 Discussion
The scheduling information is transmitted via E-DPDCH which HARQ operation is used. The maximum number of retransmission is 8 for SI only transmission and 15 for SI together with data transmission. Therefore, for SI only transmission, the maximum transmission delay is 128ms (2ms TTI mode) and 320ms (10ms TTI mode). For the case where SI is transmitted with higher layer data, the maximum transmission delay is 240ms (2ms TTI mode) and 600ms (10ms TTI mode).

Therefore, a new transmission of scheduling information, which is triggered by an event or a timer as described in subclause 11.8.1.6 of TS25.321, or caused in the case where sufficient spaces is left in MAC-e PDU, may occur during the retransmission of an old SI. If the Node B receives the old SI later than the new SI, the old SI will be used for scheduling by mistake. This will greatly degrade the scheduling performance.

The above issue can be resolved by the Node B side operation as described as follows:

The Node B maintains a variable Latest_SI_Arrival_Time per UE, which is initalized to zero, is used to store the initial transmission time of the latest Scheduling Information for a UE. At the time of a new transmission, the HARQ process records the transmission timing (CFN, sub-frame) of the new transmission into the variable New_data_Arrival_Time.
When a transmission at a HARQ process of a UE is successful, if the transmission includes a Scheduling Information, the following steps will be performed:

-
if the time recorded in the New_data_Arrival_Time for the HARQ process is later than the time stored in the Latest_SI_Arrival_Time:

-
the Scheduling Information included in this transmission will be forwarded to the Node B scheduler;

-
set Latest_SI_Arrival_Time = New_data_Arrival_Time;

-
else

-
the Scheduling Information included in this transmission is discarded.
3 Conclusion
We propose to add the principle of the above solution into the specification in order to optimize the scheduling information handling. 
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11.8.2
Node B operation
11.8.2.1
HARQ Operation

11.8.2.1.1
HARQ entity

There is one HARQ entity per UE in each Node-B in its E-DCH active set. The HARQ entity routes the payload and the associated RSN value to the appropriate HARQ process based on the transmission timing. Based on the outcome of the decoding, the HARQ entity transmits an ACK or a NACK in return.

11.8.2.1.2
HARQ process

The HARQ process uses the RSN and the transmission timing (CFN, sub-frame) to establish the transmission number. Based on this it identifies the transmission redundancy version and attempts to decode the transmission. The outcome of the decoding is reported to the HARQ entity, so that it may be fed back to the UE.
The HARQ process records the transmission timing (CFN, sub-frame) of each new transmission so that the Node B scheduler can identify if a received Scheduling Information is the latest one (see subclause 11.8.2.3).
11.8.2.2
De-multiplexing

There is one de-multiplexing entity per UE in the Node B. The SRNC configures the Node B with the mapping between the active DDI values and the corresponding MAC-d flow and PDU size. Also, it provides it with the mapping between MAC-d flow IDs and the corresponding Iub bearer.

The de-multiplexing entity uses the MAC-e header information (DDI, N) to determine the size of each MAC-es PDU and based on this it segments the MAC-e payload into MAC-es PDUs. These are then routed onto the Iub bearer indicated by the DDI value.

With each MAC-es PDU, the Node B will send to the SRNC:

-
the associated DDI and N values;

-
the CFN and sub-frame numberwhen the payload including the MAC-es PDU was decoded correctly;

-
the total number of transmissions that were needed for the MAC-e PDU to be decoded correctly.

11.8.2.3
Scheduler

There is one E-DCH Node B scheduler per Node B. The Node B scheduler is responsible for the following functions:

-
Allocating uplink resources to UEs for which it acts as the serving Node B;

-
Monitoring other-cell interference and accordingly sending relative grants to UEs for which it does not act as the serving Node B;

-
Reporting to the SRNC on the lack of processing resources;
The Node B scheduler can use the recorded transmission timing (CFN, sub-frame) of a new transmission in HARQ process to identify if a received Scheduling Information is the latest one.
11.8.2.4
E-DCH Provided Bit Rate measurement

The E-DCH Provided Bit Rate measurement is defined as follows:

-
for each priority class the MAC-e function in the Node B measures the total number of MAC-d PDU bits whose transmission over the radio interface has been considered successful by MAC-e in Node-B during the last measurement period, divided by the duration of the measurement period;
-
the number of MAC-d PDU bits from UEs in softer handover shall be considered after soft combining;
-
the Node-B shall allocate the bit rate received over an RLS equally divided among all cells in the RLS regardless of whether the RLS contains the E-DCH serving cell or not;

-
the values reported shall be raw samples;

-
the measurement period shall be 
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