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1.
Introduction
At last RAN3 meeting #55, the problem of DRT and FSN fields inconsistency after an RNS relocation was debated (see [1]).  

It was agreed that, so far, the standard does not provide the means to circumvent this problem and that a solution is needed (see [2]), though it is still to be decided whether this is better provided in the C-Plane (i.e. NBAP/RNSAP messages) or, as proposed in [3], in the U-Plane.

In this contribution we would like to discuss the pros and the cons of the two above mentioned approaches and confirm our preference for the one provided in the U-Plane.

2.
Discussion
2.1
C-Plane solution 
The “RESET” indication is sent to the Node B in the form of out-of-band signalling message using the RNSAP/NBAP signalling protocols on the Iur/Iub interfaces. 

A new RNSAP/NBAP message, named here “C-PLANE RESET”, can be defined to signal to the Node B that the DRT and FSN fields will restart their values. Out of band signalling requires a sort of synchronization mechanism between the Control Plane (RNSAP/NBAP) and the User Plane (HS-DSCH FP) protocols: the RNSAP/NBAP message that indicates the reset should in fact be received at the Node B some time in advance respect to when the DRT and FSN fields will be restarted and it should contain the indication of the time instant when the DRT and FSN fields will restart. For instance, in the case of RNS relocation, the reset indication should be received before the first HS-DSCH FP frame containing valid DRT and FSN values is detected from the new Serving RNC. This synchronisation can be achieved introducing a “timing” indication in the respective “C-PLANE RESET” message. Note however that for HS-DSCH the synchronization between C-plane and U-plane is complicated from the fact that no CFN is defined within the HS-DSCH FP PDU. 
For handling the case of message lost, a Node B reply to the “C-PLANE RESET” indication may be needed; possibility for message retransmission may be foreseen as well.
Advantages:

· Usage of dedicated signalling allows including more information (e.g. it can be possible to deliver a field “reset” indication; a field “suspension” indication for a given time interval; a field “resume” indication …) and therefore it allows for more flexibility.
Disadvantages

· Need to synchronize C-Plane and U-Plane, knowing that such synchronization is not easy to achieve.
· Due to that different planes are involved, a “reply/ack” from the Node B would be likely required; this means additional complexity in the signalling (e.g. missing reply/ack has to be handled).

· Potential risk that DRT and FSN fields become inconsistent, before Node B gets informed. 
· Out of band signalling consumes additional bandwidth respect to the traffic flow.

2.2
U-Plane solution

The “RESET” indication is sent to the Node B in the form of in-band signalling message using the HS-DSCH Control or Data frames. 

In-band signalling does not have the problem to synchronize C-Plane with U-Plane: 

the “RESET” indication is received at the Node B exactly at the point in time when the action is required. 
Yet, a number of alternative solutions are possible also in this case.

2.2.1
FP Control Frames

One possibility would be to define a new Control frame, named here “U-PLANE RESET”, containing specific fields that allow the RNC to forward to the Node B e.g. the following indications:

“Reset & Resume”: the Node B ignores all previously received DRT and FSN values (i.e. it discards the previous measurements) and immediately restarts new measurements;

“Reset & Wait”: the Node B ignores all previously received DRT and FSN values and waits for additional RNC indications before restarting new measurements;

“Resume”: the Node B resumes DRT and FSN based measurements.

More than one “U-PLANE RESET” control frame could be sent for redundancy reasons.

Advantages

· Flexibility in signalling.

· No need to synchronize U-Plane with C-Plane.

· Possibility to use the RESET indication to temporarly suspend the Iub Congestion Control related measurement for some specific MAC-d Flows. 

Disadvantages
· As control Frame are sent in place of Data frame, there is a waste of bandwidth.
2.2.2
FP Data Frames

Here possibilities would be to use either the “spare” fields or “spare extension” field of the HS-DSCH Data Frames for delivering the “RESET” indication. 
A) If the “RESET” indication is conveyed by means of the spare bits in the HS-DSCH FP PDU then it would be enough introducing one new 1-bit field, named here “TNL RESET”. For this purpose, the 2nd spare bit in the 4th byte of the HS-DSCH DATA FRAME header could be used, with the following meaning: 

· TNL RESET = 1 - new DRT and FSN sequence is started by the SRNC/CRNC from the current HS-DSCH DATA FRAME;

· TNL RESET = 0 - no discontinuity in the current DRT/FSN sequence.

B) If the “Spare Extension” field is used, one bit of that field can be set to a predetermined value. In this case, in the data frames including the “RESET” indication a corresponding flag should be set in the "New IE Flags" field in order to signal to the Node B that the Spare Extension contains such new information element. Note that the use of “Spare Extension” would introduce some additional Iub bandwidth consumption with respect to the A) solution due to the fact that at least one additional byte has to be transmitted (i.e. the byte containing the RESET indication).  

C) Another alternative is to exploit the “0” value of the FSN field. Currently value “0” is a special value used to indicate that the FSN IE shall be treated as “spare”. We can therefore give to the FSN value “0” the meaning of a “RESET” indication. Note however that this solution would introduce different behavior among the handling of the same bit in the HS-DSCH frame between Release 6 and beyond Release 6. 
A), B) and C) alternatives solutions do not interrupt the data flow, and allow inserting the “RESET” indication into a number of consecutive HS-DSCH data frames, such that the SRNC has the possibility to freeze the DRT and FSN based measurements for a corresponding time interval, without drawbacks for the data throughput. 

Advantages

· No need to synchronize U-Plane with C-Plane.

· No need to interrupt the data flow.

· Possibility to use the RESET indication to temporarily suspend the Iub Congestion Control related measurement for some specific MAC-d Flows. 

Disadvantages

· Possibly, less flexibility respect to use Control frames.
3. 
Conclusion

In this document we have presented possible ways to signal to the Node B an FSN/DRT values reset. 

Based on the Pros and cons of the presented alternatives, our preferred solution would be to use in band signalling and in particular the new 1-bit field, named “TNL RESET” in the HS-DSCH Frame Protocol Data Frames.
Attached are the proposed CRs to TS 25.425 and TS 25.435, for Release 7.
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