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Discussion and decision
1 Introduction

Currently, the network can send UDC checksum error notification PDCP control PDU to indicate the compression buffer and de-compression buffer are out of synchronization. When receiving the notification, the UE shall trigger UDC buffer reset procedure to resynchronize the compression buffer. However, it is unclear whether the UE can set FR bit to trigger a history buffer reset without getting a request from eNB before. In this contribution, we discuss this issue, and provide our view.
2 Discussion
In [1] the detection and handling of an unsynchronized History buffer between UE and eNB is described. The error hereby is detected in the eNB by verifying the checksum which is sent by the UE in the UDC header against a checksum calculated over some bytes of the history buffer. To handle this situation a Reset request Control PDU is sent to the UE which responds with a UDC PDU where the FR bit is set to indicate when the history buffer reset has taken place.

While this is a valid case we think that there are also cases where the UE may detects a problem in the compression and should therefore be able to trigger a reset.

One example for such a case would be if UDC gets a PDU with a size equal to the max PDCP SDU size (8188 byte) containing random or encrypted data. The compressed packet can in worst case be bigger due to the uncorrelated content and will exceed the maximum PDCP SDU size. In this case the compressed packet cannot be transmitted by PDCP. However since this situation is only detected after compressing the packet the context of the compressor is already updated, therefore a lot of effort or significantly increasing the memory size requirements are needed in order to roll back the context of the compressor.  

To solve the above case we see 3 possible solutions
1) The UE is able to roll back the context of the compressor and afterwards sends the packet uncompressed by setting the FU bit, the checksum for following compressed packets shall be calculated based on the rolled back history buffer.

2) The UE sends the packet uncompressed setting the FU bit but does not roll back the context. Based on current specification, the checksum is not needed for uncompressed packet, therefore the eNB cannot detect the problem. The received uncompressed packet should be accepted by the eNB. For next compressed packet, the calculated checksum will therefore cause a checksum error in the eNB which will trigger a history buffer reset. Disadvantage of this solution is that packets which are sent after the uncompressed packet will be discarded in the eNB until the UE resets its history buffer. The discarded packets are either lost or will be retransmitted causing at least a drop in the throughput.
3) The UE sends the packet uncompressed setting the FU bit together with the FR bit and resets its history buffer. The eNB shall accept the uncompressed packet and also the FR bit as a request to reset the history buffer. The following packet will be compressed by the UE using a fresh history buffer so no packets are discarded or need to be retransmitted.

Observation 1. Solution 1 will be the best option regarding throughput and compression performance however it creates big requirements in the UE

Observation 2. Solution 2 is already covered with the agreements from [1] but gives the worst results.

Observation 3. Solution 3 is almost covered by the agreements of [1], it must just be clarified that the UE can also request a reset without receiving a Reset Control PDU from eNB before. Regarding throughput and compression performance there will be a small impact due to the reset of the context.
Solution 3 causes only a small impact on the performance of compression, but keep the reasonable processing requirements in the UE for such an error case. To deal with different UE implementation, we propose to change the reset handling so the UE can initiate a history buffer reset without getting a request from eNB before.

Proposal 1. The UE can set FR bit to trigger a history buffer reset without getting a request from eNB before.
3 Conclusion

In this contribution, we discuss the error handling issue, and have following observations and proposal:
Observation 1 Solution 1 will be the best option regarding throughput and compression performance however it creates big requirements in the UE
Observation 2 Solution 2 is already covered with the agreements from [1] but gives the worst results.
Observation 3 Solution 3 is almost covered by the agreements of [1], it must just be clarified that the UE can also request a reset without receiving a Reset Control PDU from eNB before. Regarding throughput and compression performance there will be a small impact due to the reset of the context.
Proposal 2. The UE can set FR bit to trigger a history buffer reset without getting a request from eNB before.
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