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1. Introduction
In the last RAN3 meeting, the enhancements on flow control mechanism, e.g., how to enhance the DDDS report for the unsuccessfully transmitted data, was discussed, and the following solution for scenario 1 was captured [1]:
· Solution 5: The corresponding node reports the highest successfully delivered PDCP SN in order and at the same time also reports all the other PDCP SN delivered successfully out of order. The corresponding node reports all PDCP SN which are delivered to UE successfully based on the request from hosting node. 
And for scenario 2, to overcome the drawback of DDDS feedback sluggish and inefficient buffer management for CU, a solution was also agreed [2], such that the Highest (Successfully delivered) retransmitted NR PDCP Sequence Number and End of NR-U Sequence Number for Highest (successfully delivered) retransmitted NR PDCP Sequence Number were added in the DDDS report.

In this paper, we will evaluate the overhead of message size.

2. Discussion 
First, we discuss the overhead of message size of the solution 5 for scenario 1. Regarding to the cost of the F1/Xn-U in case of solution 5, the extra cost of the DDDS is (1bit + 1 octets + Number of successfully delivered NR PDCP PDU SN blocks * 4 octets), where the Number of successfully delivered NR PDCP PDU SN blocks is (2SN length-1 – 1) at most.
The solution 5 has the similar mechanism with the solution 3, such that both of these solutions use the successfully delivered blocks to indicate the transmission status.  Compared with solution 5 and solution 3, it can be observed that:
· Case 1: if the successfully delivered NR PDCP PDU SN block size for a certain block is larger than 256, then the solution 5 is worse than solution 3, i.e., the extra cost of the F1/Xn-U of solution 5 is larger than the solution 3;
· Case 2: if the successfully delivered NR PDCP PDU SN block size for a certain block is smaller than (or equal to) 256, then the extra cost of the F1/Xn-U of solution 5 is smaller than the solution 3.
On the other hand, compared with solution 5 and solution 1, it can be observed that:
· Case 1: if the successfully delivered NR PDCP PDU SN block size for a certain block is one, then the solution 5 is worse than solution 1, i.e., the extra cost of the F1/Xn-U of solution 5 is larger than the solution 1;
· Case 2: if the successfully delivered NR PDCP PDU SN block size for a certain block is larger than one, then the extra cost of F1/Xn-U of solution 5 is better than solution 1.
It seems that in the real case, the successfully delivered NR PDCP PDU SN block size is always larger than one. Hence, compared with solution 1 and solution 2, we prefer to solution 5.
Then, we discuss the overhead of message size of the solution proposed in [2] for scenario 2.  It is observed that the extra cost of the DDDS is (2bit + 6 octets). 
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Agree TP as in Appendix.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this paper, we evaluate the solutions for user plane enhancements, and we have the following proposals:
Proposal 1:	Compared with solution 1 and solution 2, solution 5 is recommended.
Proposal 2:	Agree TP as in Appendix.
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5.3.1	Overhead of message size evaluation
Regarding to the cost of the F1/Xn-U in case of solution 1, solution 2 and, solution 3 and solution 5 for scenario 1 from a message size perspective, the extra cost of the DDDS are listed as follows.
· Solution 1: For DDDS report, the cost is (1bit + 3 octets + Number of NR PDCP successfully delivered out of order * 3 octets), where the Number of NR PDCP successfully delivered out of order is (2SN length – 2) at most;
· Solution 2: For DDDS report, the cost is (1bit + 3 octets + Number of reported missing NR PDCP * 3 octets), where the Number of missing NR PDCP is (2SN length – 2) at most;
· Solution 3: For DDDS report, the cost is (1bit + 3 octets + Number of successfully delivered PDCP SN range * 6 octets), where the Number of successfully delivered PDCP SN range is (2SN length-1 – 1) at most.
· Solution 5: For DDDS report, the cost is (1bit + 3 octets + Number of successfully delivered NR PDCP PDU SN blocks * 4 octets), where the Number of successfully delivered NR PDCP PDU SN blocks is (2SN length-1 – 1) at most.
Note: to align among the above solutions when compare the cost, the field length of the number of the successfully delivered PDCP SN range is set to 3 octets as well, which is different from the solution 3 and solution 5 captured in the TR.
In the worst case, for all the above solutions 1-3, the extra cost of the F1/Xn-U is about 0.75MB and 12KB in case of SN-18 and SN-12, respectively, whereas for solution 5, the extra cost is about 0.5MB and 8KB in case of SN-18 and SN-12, respectively. However, the worst case is normally rare, and the extra cost on the F1-U/Xn-U interface could be reduced and limited by the following mechanisms:
· Limit the reported size, i.e., the reported number of NR PDCP successfully delivered out of order for solution 1, the reported number of missing NR PDCP Sequence for solution 2, and the reported number of the successfully delivered PDCP SN range for solution 3. For example, if we limit the value rang of the number of the successfully delivered PDCP SN range to 28 with field length 1 octet as captured in [1], then the cost of the solution 3 could be reduced to 1.5KB, which is acceptable over the F1/Xn-U;
· As described in solution1/2, the corresponding node could report all PDCP SN which are delivered to UE successfully based on the request from hosting node.
Regarding the selection of solution, it depends on the transmission status, e.g.,:
· Case 1: if the successfully delivered PDCP SN range includes more than two PDU SNs, then the solution 3 is better than solution 1, i.e., the extra cost of the F1/Xn-U of solution 3 is smaller than the solution 1;
· Case 2: if the successfully delivered PDCP SN range includes two PDU SNs, then the extra cost of the F1/Xn-U of solution 3 is equal to the solution 1;
· Case 3: if the successfully delivered PDCP SN range includes only one PDU SN, then the extra cost of the F1/Xn-U of solution 3 is larger than the solution 1;
· Case 4: if the successfully delivered NR PDCP PDU SN block size for a certain block is larger than 256, then the solution 5 is worse than solution 3, i.e., the extra cost of the F1/Xn-U of solution 5 is larger than the solution 3;
· Case 5: if the successfully delivered NR PDCP PDU SN block size for a certain block is smaller than (or equal to) 256, then the extra cost of the F1/Xn-U of solution 5 is smaller than the solution 3.
· Case 6: if the successfully delivered NR PDCP PDU SN block size for a certain block is one, then the solution 5 is worse than solution 1, i.e., the extra cost of the F1/Xn-U of solution 5 is larger than the solution 1;
· Case 7: if the successfully delivered NR PDCP PDU SN block size for a certain block is larger than one, then the extra cost of F1/Xn-U of solution 5 is better than solution 1.
In conclusion, the cost of extra cost on the F1-U/Xn-U interface is acceptable, and the solutions for DDDS enhancement shall be adopted, and which one is chosen depends on the evaluation of the transmission status. Considering the case 6 and case 7, it seems that in the most case, the successfully delivered NR PDCP PDU SN block size is larger than one. Hence, compared with solution 1 and solution 2, solution 5 is recommended.

With regards to solution 4, since it reuses the existing DL discard mechanism, no extra signalling cost needs to be considered. 
Regarding to the cost of the F1/Xn-U in case of solution for scenario 2 as described in section 5.5.2.2.2, the extra cost of the DDDS 2bit + 6 octets.
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