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1. Introduction

R2-022803 raises the potential problem resulting from an RLC RESET on a RB, which is mapped to the HS-DSCH. The main problem lies in RLC PDUs, which were sent to MAC-hs before the RESET, and in many cases will still exist in the priority queue in MAC-hs on NB after the RESET, because they could not yet be successfully transmitted to the UE. The analysis in R2-022803 comes to the conclusion that “in the event of an RLC reset, a number of MAC-hs PDUs, which cannot be utilized by the UE, may be transmitted over the air interface”. Therefore, R2-022803 proposes to introduce a means to trigger a discard of all data in a MAC-hs priority queue on NB, if an RLC entity of a RB, whose data is carried via this priority class, is reset. As a consequence, all other RBs, which are mapped to the same priority class are also affected by the RLC RESET of one of the RBs mapped to this priority class.

R2-022803 only sees some inefficiency in the current description, which has no such trigger to discard RLC PDUs stored in a priority queue on NB after an RLC RESET, which discards these RLC PDUs in the sending RLC entity: These RLC PDUs would be transmitted over the air, although the UE cannot make use of them.

This contribution aims at further analysing the implications of an RLC RESET for RBs mapped to the HS-DSCH.

1.1 Implications of an RLC RESET for RBs mapped to the HS-DSCH

According to 25.322, an RLC entity that receives a RESET PDU, has to (among other things, e.g. setting the HFN value) 

· reset the transmission window [VT(A), VT(MS)[, and the receiving window [VR(R), VR(MR)[ to the initial values, i.e. after the RESET 

VT(A)=0, 
VT(MS)= Configured_Tx_Window_size,


VR(R)= 0
, 
VR(MR)= Configured_Rx_Window_Size,


and the other state variables (except for VT(RST))
· stop all the timers described in subclause 9.5 except for Timer_RST, Timer_Discard, Timer_Poll_Periodic and Timer_Status_Periodic;
· discard all RLC PDUs in the receiving side of the AM RLC entity;

· discard all RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;
Similar things are done by the sender of an RLC RESET PDU, if it receives the RLC RESET ACK PDU. It has to

· reset the transmission window [VT(A), VT(MS)[, and the receiving window [VR(R), VR(MR)[ to the initial values, i.e. after the RESET 

VT(A)=0, 
VT(MS)= Configured_Tx_Window_size,


VR(R)= 0
, 
VR(MR)= Configured_Rx_Window_Size,


and the other state variables. 
· stop all the timers described in subclause 9.5 except Timer_Discard, Timer_Poll_Periodic and Timer_Status_Periodic;

· discard all RLC PDUs in the receiving side of the AM RLC entity;

· discard all RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

Independent of whether RLC on the UE or on the SRNC initiated the RESET procedure by sending an RLC RESET PDU, in both cases the RLC entity on the UE and the SRNC will be initialised, e.g. transmission and reception windows will be set to [0, Configured_Tx/Rx_Window_size[ .

After the reset, two cases have to be distinguished with respect to the RLC PDUs of the reset RB still stored in the priority queue in MAC-hs on NB (here called “orphan RLC PDUs”):

Case 1: All RLC PDUs have SNs, which are outside the initialised reception window on the UE.

Case 2: Some or all of the RLC PDUs have SNs, which are within the initialised reception window on the UE.

Case 3: Control PDUs.

Case 1 does not cause problems, when the “orphan RLC PDUs” are finally received on the UE, since according to section 11.3.4.2 in 25.322, these RLC PDUs are simply discarded (with possibly reading the polling bit) by the RLC entity on the UE. The only unintended side effect is that possibly an unsolicited status report is generated due to the polling bit set to 1 in one of the received “orphan RLC PDUs”, which are outside the reception window.

Case 2 has worse implications: Since the “orphan RLC PDUs” have SNs, which are within the initialised window on the UE, the RLC entity on the UE will accept them without noticing that they are “orphan RLC PDUs”, and treat them as if sent by the peer entity on SRNC. If the “real RLC PDUs” with the same SNs are sent by the peer entity,  RLC on the UE will simply discard them, since they will be detected as duplicates.
 Note that the “orphan RLC PDUs” are always received before the “real RLC PDUs”, since the orphan RLC PDUs are already stored in the buffer in MAC-hs.

Consequence: All RLC SDUs, which have segments in the “real RLC PDUs”, which RLC on UE has to discard, since they are erroneously identified as duplicates, will be reassembled into useless SDUs. The segments contained in the “orphan RLC PDUs” will not even be deciphered correctly.

Apart from that, in Case 2, RLC on the UE will send status reports acknowledging the SNs of the “orphan RLC PDUs”, i.e. in some cases a STATUS report would contain ACKs for RLC PDUs, which have not yet been sent. The current RLC specification does not specify the RLC behaviour in such a case. However, depending on the implementation, it might cause confusion in an RLC entity.

The implications of Case 2 very much depend on the size of the reception window. If it is only small, the risk is low, that the number of “orphan RLC PDUs” is significantly high. If it is bigger, “orphan RLC PDUs” could cause considerable RLC-SDU loss after an RLC reset. The size of the transmission window of the RLC entity on SRNC has an influence on the possible number of “orphan RLC PDUs”, which might come into being after the RLC RESET. 

Note that no problems are expected w.r.t. HFN incrementation synchronism, since sender and receiver operate on the same SNs (the difference is the payload of RLC PDUs with the same SN).

Case 3: The important Control PDU in this context (apart from the RLC RESET (ACK)) is the Status PDU containing the MRW Sufi. It could also cause RLC SDU loss in some cases. 

2. Conclusion

Further analysis of the problem raised in R2-022803 shows that an RLC RESET on a RB mapped to the HS-DSCH can in some cases cause RLC SDU loss after the RLC reset. The risk of losing RLC SDUs increases with the configured reception window size.

If RAN2 shares the view that this RLC SDU loss should be avoided, it is recommended to adopt a solution, which allows for discard only “orphan RLC PDUs” in MAC-hs on NB, 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 R2-022803), 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 very counterproductive. For UM RBs carried by the same priority class, it could even result in the deletion of 128 consecutive UM RLC-PDUs with the catastrophic implication of loss of HFN incrementation synchronism.
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