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1	Discussion
CB: # 64_PDCPDupEnh
- Evaluate all the solutions on the table
- Do down-selection, if agreeable
(E///)


1.1. Clarification of the enhancements

The three enhancements for more efficient DL PDCP Duplications are clarified as in below:

Enhancement 1: 
The corresponding node sends the duplicated PDCP PDUs, when the indicated discard timer expires any remaining PDCP PDUs will be discarded and not transmitted over the air.
This includes either an explicit discard timer, or by configuration, or by a time stamp.

Enhancement 2:
Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU. An explicit “go” command is needed to indicate the PDU shall be transmitted. If the command does not arrive before the validity timer expires, the PDU is discarded at the assisting node / DU.
This includes to signal a “discard” time so that the corresponding node will discard the PDU packets, and a “Go” flag to transmit the PDU.

Enhancement 3: 
Allow reporting delivery of any PDU, not only those delivered in order for the duplicated PDCP PDUs.


1.2	Evaluation of the enhancements
Please describe your company view of the evaluation for each enhancement.

	Enhancements
	Pros
	Cons

	Enhancement 1
	The duplicated PDCP PDUs are transmitted to achieve URLLC reliability. The unnecessary PDUs are discarded to save the air interface.

For some services, a packet transmitted after delay budget is meaningless (e.g. URLLC).

For some URLLC service with strict latency requirement, its duplicated PDCP PDUs are useless to be transmission when they are too late and waste the radio resources.

	Plain discard timer seems useless (in the light of provided motivation), because the time budget is known for the DRB and applicable to all PDUs transmitted in this DRB. Some corrections, to take into account e.g. propagation delay of Xn can be taken into account statically. The timer may be necessary if PDUs are not duplicated, but retransmitted only after the first transmission attempt via the primary link fails (though this is fairly static delay, too), but this is not duplication any longer.

The DU knows the Qos requirement of a DRB, for the packets which cannot be transmitted during PDB, the DU can decide to discard it. CU will know the PDUs which are not transmitted successfully by Enhancement 3. 

How to accurately set of the discarding timer is not clear now. Without accurately setting, the URLLC performances will be deteriorated. 

	Enhancement 2
	Is benefit seems maximized if we used this together with Enhancement 1. The duplicated PDUs can be buffered, waiting for go indication (until expired by timer).

The purpose of the WI is to make the duplication of URLLC PDUs more efficient, while the reliability remains the same. The only option to make resource utilisation more efficient is to execute duplication only if the transmission to the UE over the primary link may fail (i.e. when the first attempt failed, so that tight time budget of URLLC PDU is not exceeded). To achieve this, the hosting node shall indicate that a PDU shall be hold (for backward-compatibility) and then to indicate it shall be transmitted, because the transmission via the primary leg may fail.
	When the duplicated PDU are needed to be transmitted over the air, by waiting for the Go flag, it will be too late to arrive the receiving end.

The resource efficiency is doing by compromising the latency. For URLLC service, latency should have higher priority. 

The proposed enhancements should not be at cost of the URLLC performance in terms of reliability and latency. But this enhancement 2 goes different way. 

It will introduce delay for the packets which transfer after get “go” command.  It may just help improving the resource efficiency but  the latency performance

For URLLC service with strict latency requirement, this enhancement is harm, since if using “hold on” and “go” flag, it is too late to transmit its PDCP PDUs.


	Enhancement 3
	The benefit is when there are PDCP duplication, particularly with more than 2 copies, the information of successfully delivered but not in order would help the PDCP hosting node, e.g. to determine if the retransmission is needed.

The solution is beneficial as a suplementary information for solution 2, and if instead of reporting any delivered PDU, it includes information on the PDUs that may fail over the primary link (i.e. it is the ”go” trigger for Enhancement 2).

The corresponding node sending DDDS base on the hosting node request may help the host node efficiently handle the data transmission

I have no strong view on this enhancement. In my view, on the one hand, it is good since more than 2 RLC legs are used, but on the other hand, it is hard to transmit a large number of out of order PDU indicators by DDDS frame. So we slight prefer this ehancement if the DDDS frames can support this huge number of PDU indicator transmission.

	How many octets are we considering to have for DDDS? The whole frame is limited to 1018 octets, according to TS 38.425. But we you look at the PDCP status report, the maximum supported size is 8188 octets in LTE and 9000 octets in NR, which means that this will be useful only when we can support such large size in DDDS.
The enhancement is difficult to transmit a large number of out of order PDU indicators by DDDS frames.





1.3	Down Selection per company view

Please indicate if you support (YES) or do not support (NO) an enhancement.


	Company Name
	Enhancement 1
	Enhancement 2
	Enhancement 3

	Ericsson
	YES
	NO
	YES

	Intel Corporation
	YES
	YES
	NO

	Nokia
	NO
	YES
	YES (if modified and combined with solution 2)
(Note 1)

	Samsung
	NO
	NO
	YES

	Huawei
	NO
	NO
	YES

	CATT
	YES
	NO
	YES(if DU send DDDS base on CU request)
(Note 1)

	ZTE
	YES
	NO
	YES (slight prefer)
(Note 1)

	NEC
	YES (Combine with Enh2)
	YES (Combine with Ehn1)
	NO






2	Way Forward
2.1	The summary of voting

The eight interested companies have provided input to the evaluation and indicated their preference.
The summary of the voting among the six companies that have expressed their view is listed in the below tables:

Alternative 1 of counting:
Note 1: The 0.5 rating is given for the Conditional YES or YES with comment to the appointed enhancement. Consequently 0.5 to NO is assigned.

	Enhancements
	YES
	NO

	Enhancement 1
	4.5
	3.5

	Enhancement 2
	2.5
	5.5

	Enhancement 3
	4.5
	3.5




Alternative 2 of counting:
Any conditional YES , or any YES with comment to the appointed enhancement are not counted in the below table

	Enhancements
	YES
	NO

	Enhancement 1
	4
	3

	Enhancement 2
	2
	5

	Enhancement 3
	3
	2



2.2	Proposed Way Forward

The way forward for this topic could be:

Option 1, Up Selection according to Alternative 1 of counting:

As a way forward, at this meeting we could conclude that we go ahead with Enhancement 1 and Enhancement 3.

Option 2, Up Selection according to Alternative 2 of counting:

As a way forward, at this meeting we could conclude that we go ahead with Enhancement 1.

Option 3, Down Selection according to Alternative 1 of counting:
As a way forward, at this meeting we could conclude that we will drop Enhancement 2.

Option 4, Down Selection according to Alternative 2 of counting:
As a way forward, at this meeting we could conclude that we will drop Enhancement 2.

2.3	Conclusion
If we do up selection at this meeting for only one Enhancement, the Enhancement 1 is chosen by the companies;
If we do the down selection at this meeting for only one Enhancement, the Enhancement 2 is dropped by the companies.
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