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1. Discussion of the problem

According to [1] an RLC reset on a RB, which is mapped to the HS-DSCH can generate “orphan RLC PDUs”, if the RB is configured such that RLC data and control PDUs use different logical channels, e.g. if control PDUs have a higher priority. In this case, a RESET PDU can pass RLC data PDUs so that they become “orphan RLC PDUs”. 25.322 additionally allows for DL transmissions, that Control PDUs and Data PDUs can use any of the two configured logical channels
. Hence, it is not excluded that a RESET [ACK] PDU sent in the DL could pass previously sent Control PDUs, e.g. a STATUS PDU containing an MRW SUFI.

If a RESET PDU [RESET ACK PDU] cannot pass RLC data PDUs or RLC Control PDUs, which were sent before the RESET PDU [RESET ACK PDU], the problem cannot occur, since the HARQ protocol keeps RLC PDUs of the same logical channel in-sequence, and

· the sender of the RESET PDU enters the RESET_PENDING state, and hence after sending the RESET PDU does not send any RLC data PDUs, until it receives the RESET ACK PDU, which causes the initialisation of the sender’s RLC paramters, i.e. from that point onwards new RLC PDUs will be generated

· the sender of the RESET ACK PDU initialises its RLC parameters before sending the RESET ACK PDU, i.e. from that point onwards only new RLC PDUs are generated.

1.1 Impact in case of two configured logical channels

In addition to what was stated in R2-030150, if the “orphan RLC PDUs” have SNs, which are within the reception window after initialisation due to the received RESET (ACK) PDU, they will not only cause SDUs being (wrongly) reassembled with segments contained in the orphan RLC PDUs, and therefore cause a longer service interruption than what just the RESET would result in; in addition [2], “orphan RLC PDUs” with such SNs would also cause STATUS reports with ACKs or NACKs (if e.g. one of the orphan RLC PDUs is not received error-free, and the receiving side detects a SN gap), which refer to SNs, which are outside the interval [VT(A), VT(S)-1], i.e. indicate to the sender RLC PDUs, which it never sent. According to the criteria for the error case of “erroneous Sequence Number”, such an erroneous STATUS Report would then cause an additional RLC RESET procedure. 

In the worst case, as many additional RLC RESET procedures could be initiated as there are “orphan RLC PDUs” stored in MAC-hs, which could well result in a longer service degradation for the considered RB.

In addition, the RESET [ACK] PDU could also pass RLC PDUs in the reordering entity of the UE, if two logical channels are configured, and the logical channel for control PDUs is mapped to another reordering entity than that of data PDUs. This would then have a similar effect of causing “orphan RLC PDUs”. However, the problem could be solved UE-internally.

The problem would not occur, if a RB mapped to the HS-DSCH is always only configured with only one logical channel for both data and control PDUs. Then, however, it is not possible to apply different rate matching for data and control PDUs to make transmission of control PDUs more reliable.

The same problem also seems to be possible for R99-Common Channels, if a RB is configured with two logical channels, if the logical channel for control PDUs has higher priority than the logical channel for data PDUs.
 For R99 Common channels, however, the amount of “orphan RLC PDUs”, that can come into being, is certainly much smaller, it is probably limited to 1, since the number of MAC-d PDUs stored in MAC-c/sh will be much smaller than for MAC-hs due to the much lower data rate, which can be supported by a R99 channel. 

2. Conclusion

Given the additional information, it is proposed to spend some more discussion on the issue. 

An easy solution could be to avoid configuring AM RBs mapped to the HS-DSCH with two logical channels.

If RAN2 comes to the conclusion that AM RBs mapped to the HS-DSCH should still be configurable with two logical channels and sees benefit in avoiding the potential complications resulting from an RLC reset, i.e. RLC SDU loss due to reassembly of wrong segments, initiation of further RLC reset procedures due to “erroneous sequence number”, it is recommended to adopt a solution, which allows for discarding only “orphan RLC PDUs”, which belong to the RB, whose RLC entity initiated a reset. 

If all RLC PDUs stored in one priority queue were deleted, no matter to which RB they belong, (this was the proposal in [3]), an RLC reset of a RB mapped to the HS-DSCH would in most cases cause RLC PDU loss and necessary retransmissions for other RBs mapped to the HS-DSCH, which seems to be counterproductive. For UM RBs fed into the same priority queue, it could even result in (or contribute to) loss of 128 consecutive UM RLC-PDUs with the catastrophic implication of loss of HFN incrementation synchronism. 
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� Section 4.2.1.3: In case two logical channels are configured in the downlink, AMD and Control PDUs can be transmitted on any of the two logical channels.


� see “Scheduling – Priority Handling” function of MAC-c/sh in 25.321.
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