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1. Introduction
The number of bits for RSN on Uu (DPCCH) is only 2 and all the retransmission numbers over 3 will be coded as 3 (112) in the RSN field. Although the exact RSN can be reconstructed in the Node B due to the synchronous HARQ processes of E-DCH, there may be cases where the exact RSN can not be determined at all. In this case, the reordering and/or OLPC (outer loop power control) functions located in the SRNC may not work well. To prevent these errors, it is proposed that an indication shall be sent from Node B to SRNC to indicate the situation that the Node B does not aware of the exact RSN.
2. Discussion
2.1 Problem
Consider the situation shown in Figure 1. In the figure, the RSN on Uu denoted by R-RSN (radio-RSN) is received by Node B with consecutive 3 Xs which denotes errors in decoding RSN values. If E-DCH frame is correctly received in the Node B at the 6th frame, it shall be sent to the SRNC with corresponding retransmission number (N-RSN (network-RSN)). But in this case there may be a complication in recovering the exact number of retransmission in the Node B resulting in two interpretations shown in the figure:
In the first interpretation, the Node B can fill the missing R-RSNs with (2,3,3), thinking that there has been no new transmission from the UE. In this case N-RSN is recovered to 5.

In the second interpretation, the Node B can think that another Node B had received the E-DCH frame correctly at second time frame and a new transmission has started at the third time frame. In this case, the missing R-RSN is filled with (0,1,2) and N-RSN is recovered to 3.
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Figure 1. Complication in the recovery of RSN.
These kind of complications can occur if more than 2 consecutive frames are lost for a HARQ process and then R-RSN = 3 is received, or the first frame is received with R-RSN = 3 in a new radio link. 
If incorrect RSN is received from SRNC with E-DCH data frame, it can cause misbehaviours of the OLPC functionality. In addition, the delivered data may not be able to be reordered correctly. 
2.2 Solution

To prevent the misbehaviours of SRNC functionalities, an indication that the Node B does not know the exact number of retransmission can be sent to SRNC. On receiving this indication SRNC can ignore the received RSN and can act accordingly. For example, OLPC entity can ignore the received frame in the OLPC algorithm and reordering entity can locate the received frame using only time-stamp and TSN. 

In this paper, we propose three alternatives for this indication of unknown RSN.
Alternative 1 (A1):
In the last RAN3 meeting, the frame format for the E-DCH FP has been agreed in principle with 4-bit space for RSN (N-RSN). With this 4-bit N-RSN, maximum 15 retransmissions (16 transmissions) can be reported. Considering the actual implementation of E-DCH 15 HARQ retransmission seems to be unrealistic and a special value (e.g. 11112) can be reserved to indicate the unknown RSN situation to the SRNC. 
Alternative 2 (A2):

In RAN2 there is a discussion to limit the maximum number of retransmission to 7. In this case, 3 bits would be enough for transmitting the RSN on Iub/Iur and a bit can be reserved for the indication of unknown RSN situation to the SRNC. 
Alternative 3 (A3):

In A2, 8 codes (10002 ~ 11112) are assigned to the indication. To better utilise the N-RSN code resource, more information besides the unknown RSN indication can be sent to the RSN. For example, the minimum number of retransmissions can be used. If R-RSN sequence “XXX33” is received by DPCCH then we can be sure that the number of retransmission at the second “3” is at least 4. Below is an example N-RSN coding with this scheme. 
00002 ~ 01112: 0~7 retransmission
10002
: unknown RSN indication (absolutely not sure)

10012
 ~ 10102: reserved for future use

10112
: at least 3 retransmissions

11002
: at least 4 retransmissions

11012
: at least 5 retransmissions

11102
: at least 6 retransmissions

11112
: reserved for future use.

3. Conculsion

In this paper, we propose an indication is sent from Node B to SRNC to indicate the situation that the Node B does not know the exact number of retransmission. Alternative 1~3 can be candidates for this indication. 
The solution is simple without introducing additional overhead in the E-DCH FP.
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