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1 Introduction
From RAN3#75 meeting, the issue of retransmission and skew management were raised and discussed ([1] ~ [14]). In RAN3#77 meeting, the way forward on multiflow was agreed in [15].
Several proposals have been discussed in order to solve the issue, but no specific impact analysis of these proposals are seen, and we think that any of the solutions should not introduce too much complexity to the specification and network implementation.
This paper is to provide further analysis on the candidate solutions.
2 Discussion
According to [15], we list all the possible solutions.

Solution 1: RNC can send only the header of the HS-DSCH DATA FRAME with the Flush IE without data
If solution 1 is agreed, there is no impact to the current specifications, and there are limited network efforts by implementing the solution.
Solution 2: Introduce the “Target Delay” in Node B
As analyzed in [11], this IE is to guarantee a common understanding of the delay in the Node Bs participating in Multiflow operation, and thus skew issue is seen to be minimized. In addition, if the Node B is configured with the IE “Target Delay”, the Node B should indicate whether upon Target Delay expiry the HS-DSCH DROP request (solution 4) should be sent.
Solution 3: Introduce the drop indication from Node B to RNC on the removed RLC PDUs
In this solution, the Node B indicates whether upon Discard Timer expiry or some reason the HS-DSCH DROP indication should be sent. So far we see two proposed changes related to this indication:
Proposed change 1 ([13])
A new control frame is introduced, and the following fields are included:
-
Drop Request/Indication

-
Common Transport Channel Priority Indicator
-
Number of MAC-d PDUs

-
PDU identifier, including the extended frame sequence number of the HS-DSCH FRAME and the PDU logical index within the HS-DSCH FRAME
Proposed change 2 ([14])

Two new control frames are introduced, and the following fields are included:

-
Type 1 Drop Reason and Type 2 Drop Reason

-
PDU identifier

Both ways require introducing not only new control frames, but also modifications in HS-DSCH DATA FRAME, e.g. by adding frame sequence number in the HS-DSCH DATA FRAME. According to these solutions, the network has to record lots of information related to HS-DSCH DATA FRAME, and thus needs more complexity from the view of implementation.
We think that it may be good if the Node B reports drop indication to the RNC, because the information can help the RNC quickly perform RLC data re-transmission. From our point of view, there is no need to introduce the IE “Target Delay” and instead the current IE “Discard Timer” can be used for the similar purpose. Our proposal is to introduce a reasonable mechanism to support drop indication from the Node B, and the details are as below.
Step 1: the RNC sends downlink data to the Node Bs participating in multiflow operation, and there is a Frame Sequence Number in each HS-DSCH DATA FRAME (Type 1 and Type 2).
Step 2: regarding the Discard Timer or other mechanisms which trigger the Node B to discard the data in its buffer, the Node B reports a Drop Indication to the RNC and a new control frame can be introduced for this purpose.
Step 3: the RNC takes the drop indication information into account for the network implementation.
Proposal 1: It is proposed that the Node B sends a Drop Indication to the RNC if the Node B drops downlink data in its buffer.
Proposal 2: It is proposed to introduce the frame sequence number in the HS-DSCH DATA FRAME Type 1 and Type 2.
Solution 4: Introduce discard request from Node B to RNC
In this solution, the Node B indicates whether upon “Target Delay” (solution 2) expiry the HS-DSCH DROP request should be sent, after receiving the indication the RNC may decide to indicate discard indication to the Node B (solution 5). In addition, the solution requires introducing a new control frame, i.e. the same to proposed change 1 in solution 3.
We do not see the benefits of this solution and it introduces additional complexity to the network, for example, if for some reason the RNC does not response to the Node B, the Node B will have no idea what is going to do. In addition, it may introduce too many NBAP/RNSAP signallings and thus the signalling transmission performance will be impacted.
Solution 5: Introduce discard indication from RNC to Node B
According to this solution, the RNC can flush MAC-d PDUs selectively in the Node B buffer by sending the discard indication, and the solution can be used as the response to the discard request from the Node B in solution 4 or by network implementation.
So far there are two proposed changes:

Proposed change 1: to introduce a new control frame like HS-DSCH FLUSH ([13])
In this solution, the following fields are included:
-
Common Transport Channel Priority Indicator

-
Number of MAC-d PDUs

-
PDU identifier, including the extended frame sequence number of the HS-DSCH FRAME and the PDU logical index within the HS-DSCH FRAME

Proposed change 2: to introduce new indications in HS-DSCH DATA FRAME ([14])
In this solution, the HS-DSCH DATA FRAME is proposed to add a frame sequence number and an S/D field which is used to indicate if Node B shall store or discard data associated with SN.
We think that proposed change 2 is simpler than proposed change 1 because of less impact to specifications. However, our concern is that proposed change 2 is not flexible, for the S/D indicator can only indicate one set of MAC-d PDUs in frame with SN, that means it is not possible for the RNC to indicate discarding multiple sets of MAC-d PDUs.
Solution 6: HS-DSCH PQ STATUS REQUEST and HS-DSCH PQ STATUS REPORT
This REQUEST message is to request used by the RNC to the Node B to monitor and report Priority Queue and related information. In response to the REQUEST message, the REPORT message is used by the Node B to report to the RNC the Priority Queue and related information status. In [14], it proposes to introduce the following IEs:
-
Number of PQ Report

-
PQ Length

-
PQ Drain Rate

-
PQ Drain Trend

-
HARQ Statistics

-
Discarded PDU

-
DRT Deviation

-
Spare Extension

We do not think solution 6 is feasible, because it introduces too much specific information related to air interface to the RNC, and the RNC has to interpret the PQ information and take them into account for network implementation.
3 Conclusion

In this paper, we discuss all solutions related to the issue on multiflow data transmission.
Proposal 1: It is proposed that the Node B sends a Drop Indication to the RNC if the Node B drops downlink data in its buffer.
Proposal 2: It is proposed to introduce the frame sequence number in the HS-DSCH DATA FRAME Type 1 and Type 2.
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