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1. Introduction

Since the last RAN 3 meeting some offline discussion were taken place in order to determine if any changes in the current RNSAP and NBAP Specifications are needed with regards to TFCI2 transmission and support of logical split over Iur.  In this contribution, possibility of an error state is identified which may require some clarifications in the RAN 3 Specifications. We look at the setup of a DSCH channel, highlight the case where the system could get into an error state and invite RAN 3 to discuss the issue and decide what changes, if any, could be introduced in the Standards. Number of alternative solutions is also given for RAN3 consideration.

2. Description

Lets assume that a UE in connected mode has two RLs supporting a DCH via two NodeB (NB-1 supporting RL-1 and NB-2 supporting RL-2), both under control of the SRNC. Suppose further that a DSCH is to be added to the RL-1.

Now, in this situation, there are two possible implementation scenarios to achieve the said objective since the Specifications does not state what the process or the behaviour.

Scenario 1A: 

In this scenario the implementation assumes that normative behaviour is that both the NodeBs receive all the necessary IE relating to DSCH including the modified TFCS IE. Therefore the SRNC sends the RL Reconfiguration Prepare message to NB-1 and NB-2 and included in the message, among others, are the following optional IEs:

· PDSCH RL id: sent to the NB-1 only

· DSCH information IE and the TFCS IE: sent to both NB-1 and NB-2

· TFCI split (TFCI Signalling Mode IE): sent to both NB-1 and NB-2

Once the DSCH has been setup and activated, the SRNC transmits the TFCI2 Bits and the DSCH Data via the DSCH FP. In the event that there is No‑Data to transmit, according to 25.435/25.427 (Section 5.6, Paragraph 3), the SRNC may suppress transmission of the TFCI2 Bits and both the NodeB will act accordingly (i.e., assume that there is No‑Data to transmit and build the TFCI2 field on its own using the information that was included in the DSCH information IE together with the TFCS IE).

Although this seems a viable scenario it is not explicitly stated in the specifications. 

Solution to scenario 1A:

Clarify in the specification (procedure text of 25.433 and 25.423) that the “DSCH information” IE and (in the case of RL Reconfiguration Prepare message) the TFCS information IE is always sent to all the NodeB and that the NodeB that is not involved in transmitting the DSCH shall store the necessary information required for building of the TFCI2 field when required. Also clarify if any abnormal cases that should be captured in the specification.

Scenario 1B:

In this scenario the implementation assumes as in the previous scenario that normative behaviour is that both the NodeBs receive all the necessary IE relating to DSCH including the modified TFCS IE. Therefore the SRNC sends the RL Reconfiguration Prepare message to NB-1 and NB-2 and included in the message, among others, are the following optional IEs:

· PDSCH RL id: sent to the NB-1 only

· DSCH information IE and the TFCS IE: sent to NB-1 only.

· TFCI split (TFCI Signalling Mode IE): sent to NB-1 and NB-2

The difference between Scenario 1A and 1B is that the RNC made a decision not to follow the normative behaviour and thereby not include the DSCH information IE and the TFCS IE to NB-2 (bullet 2).

In this situation, once the DSCH has been setup and activated, the SRNC may suppress transmission of TFCI2 to NB-1 in the event that there is No‑Data to transmit, but since the SRNC decided not to follow the normative behaviour, it must ALWAYS transmit the TFCI2 bits to the NB-2 using the Framing Protocol (this is not precluded by the Standards). This is because if the NB-2 does not receive the TFCI2 bits it will assume that there is No‑Data to transmit but it will be unable to determine what the TFCI2 bits are corresponding to No‑Data, as it does not have the necessary parameters to build the TFCI2 field.

In this case if the NB-2 subsequently failed to receive the TFCI2 via the DSCH FP when there is No-Data to transmit then what should NB-2 behaviour be in this situation?

Solution to scenario 1B:

Clarify in the specification (procedure text of 25.433 and 25.423) that the “DSCH information” IE and the “TFCS information” IE may or may not be sent to all the NodeB and if not sent the RNC will transmit the TFCI2 field even when there is no data to transmit.

Clarify in the Specification that in case a NodeB is unable to “determine” the TFCI then it shall DTX the TFCI in the event of logical split and DTX TFCI2 in the event of hard split. Also, clarify if any abnormal cases that should be captured in the specification.

It should be noted that in case of logical split of TFCI fields, the only option is to DTX both the TFCI fields.

Scenario 2:

In this scenario the implementation assumes that normative behaviour is that NB-2 is not sent anything other than just the instruction to split the TFCI since it is not involved in the actual transmission of the DSCH. Therefore the SRNC sends the RL Reconfiguration Prepare message to NB-1 and NB-2 and included in the message, among others, are the following optional IEs:

· PDSCH RL id: sent to the NB-1 only

· DSCH information IE and the updated TFCS IE: sent to the NB-1 only 

· TFCI split (TFCI Signalling Mode IE): sent to both the NB-1 and NB-2

Once the DSCH has been setup and activated, the SRNC transmits the TFCI2 bits and the DSCH Data via the DSCH FP. In the event that there is No‑Data to transmit, according to 25.435 (Section 5.6, Paragraph 3), the SRNC may suppress transmission of the TFCI2 bits and both NodeBs will act accordingly (i.e., assume that there is No‑Data to transmit and build the TFCI2 field on its own using the information that was included in the DSCH information IE together with the TFCS IE).

Now, since the IE “DSCH information” IE and the TFCS IE are not sent to NB-2 it is not possible for NB-2 to derive the DL TFCI2 for No Data. 

What should the NodeB behaviour be in such situation? 

Solution to Scenario 2:

Clarify in the specification (procedure text of 25.433 and 25.423) that the “DSCH information” IE and the TFCS information IE is not sent to all the NodeB.

Add at the end of the Paragraph 3 in Section 5.6 of 25.435 (and the corresponding section in 25.427), a statement clarifying that in the event the NodeB is unable to build TFCI2 due to lack of information available to it then it shall assume that TFI=0 corresponds to the No-Data and proceed with building of the TFCI2.

Since in the case of RL Reconfiguration message the TFCS IE is optional, it needs also to be stated in the procedure text of the RL Reconfiguration Prepare message that this IE shall be included in case of DSCH being added to any RL.

Note that it is actually the TFI value together with the TFCS that is the crucial parameter that the NodeB needs rather than the DSCH information itself – the TFI is included in the DSCH information.

This solution would address the problem highlighted both in both Scenario 1B and Scenario 2.

3. Conclusion

We have discussed three different possible interpretations to the specifications in handling the TFCI2 field when there is no No-Data. We also raised issues with each possible interpretation and solutions. We invite RAN3 to comment on which of the scenarios/interpretations mentioned above are valid and consider the corresponding solution.

