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Introduction
This contribution tries to analyze the impact of buffer status and reporting when ROHC is used.
Accuracy of buffer reporting
In the case that ROHC is used it does not seem to be possible for the transmitter to indicate the exact size of the data that has to be transmitted, because it would need to be compressed beforehand. Especially the feedback information from the receiver can affect the size of the data. Thus for the transmitter it is not possible to know the exact size of the data after compression until the compression is performed and thus it is not possible to indicate the exact size of the buffer.
Also, buffer reporting has in UMTS been performed in RLC, since this was supposed to be the only buffer needed. However, as discussed in [1] it does not seem to be clear today whether most of the data is buffered in PDCP or RLC, and how much of the compressed data is created, in order to be able to react on PDCP feedback.
Values to be reported
As already discussed our understanding is that RLC indicates to PDCP which PDCP PDUs have been successfully transmitted or are discarded. Thus different information can be reported from the UE to the eNodeB and vice versa:

1)
Size of non-compressed data for the transmission stored in PDCP.
This is the simplest way of reporting. Depending on what other information would be transmitted this could  include PDCP PDUs  that contain compressed PDCP SDUs that have already been transmitted to RLC
2)
Estimation of the size of the compressed data to be transmitted, or possibly a compression ratio.
This information could be calculated based on the compression factor that has been achieved earlier for the data of this radio bearer, or it could be an estimation of the compressor.
3)
Size of the data that is already compressed.
This could be e.g. the PDCP PDUs that are already delivered to the RLC layer after compression. In addition to this it would then be interesting to indicate as well the size of the PDCP SDUs for which the compression has not yet been performed as indicated in 1).

4)
Possibly only the size of the data that is already compressed plus information on the data that has not yet been compressed.
This could be the size of the PDCP PDUs that are already delivered to the RLC layer after compression, and added to this an estimation of the compressed size of the PDCP SDUs for which the compression has not yet been performed, e.g. a UE based estimation, or the uncompressed size plus a compression ratio given from the eNodeB. This allows that e.g. for the case of VoIP that if all available PDCP SDUs are already compressed and in the RLC buffer the exact data volume, possibly including the RLC and MAC header is reported.
Possibly also an estimation of the size of the overhead due to the RLC and MAC header can be included in the reporting.
Because the compression ratio depends on the compressor and the traffic type the compression ratio can only be indicated after a certain time, when the compressor has gained sufficient knowledge about the traffic available. 

On the other hand the compression ratio can be determined by the decompressor as well.
Impact on MAC and traffic measurement
For most types of  measurement reporting (either on RRC or on MAC level) we believe that the information about the uncompressed data should be sufficient in the uplink, since the eNodeB can gain information on the compression ratio by the decompressor. 
Only for some special cases, e.g. conversational data, or the uplink TCP Ack for which all PDCP SDUs is always compressed immediately, and where the MAC resource request should fit as much as possible the total amount of available data information on the size of the compressed data is necessary.
For the MAC operation in the UE it is necessary to take into account an estimation of the data after compression. Therefore our understanding is that for MAC purposes (i.e. selection of the amount of data to be transmitted from the different radio bearers) the estimation of the compressed data is necessary. Here there are different possibilities:
1)
How the UE determines the estimation of the size of the compressed data is implementation specific
2)
It is specified how the UE determines the size of the compressed data, e.g. any of the values as explained above.
3)
The size of the compressed data is determined based on the size of the uncompressed data and information received from the eNodeB (e.g. the size of the uncompressed data is multiplied with a compression factor received from the eNodeB). Information on the size of compressed data is only indicated for the data is already compressed and in the RLC buffer.
Our understanding is that option 1) jeopardizes the MAC implementation and testing and is not our preferred solution.

Option 2) implies very complicated standardization work and implies that for each compression profile extensive standardization may be necessary.

Option 3) gives a deterministic result which is probably close to the optimal value and is therefore our preferred solution.
Conclusion

We propose to report the uncompressed data to the eNodeB, and to use as an input to the MAC algorithm the size of the uncompressed PDCP SDUs for each radio bearer that has not yet been compressed multiplied with a compression ratio given from the eNodeB plus additionally the size of the PDCP PDUs that are still waiting for transmission, plus possible an overhead for RLC and MAC header .
[1]  R2-073041, PDCP retransmissions, LG Electronics Inc.
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