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1	Introduction
RAN2#97bis agreed the following.
Agreements on PDCP  PDU format
-	PDCP SN length should be up to at least up 18 bits (for data bearer). FFS if there are use cases in which larger value is needed and which value for AM/UM.

Some contributions to RAN2#97bis addressing PDCP SN length assumed that what need to be supported are the NR target bit rate of 20Gbps and a PDCP RTT of 50ms. In this contribution, we point out that those assumptions may not be sufficient when we take split bearers into account.
2	Discussion
It seems widely acknowledged, also in contributions to RAN2#97bis, that also in NR the PDCP transmitter shall not bring more than half of PDCP-SN space in flight (i.e. ahead of a PDU whose delivery status is still unconfirmed).
	Observation 1:	Also in NR, the PDCP transmitter shall not bring more than half of PDCP-SN space in flight.
Consider a bearer split at a gNB, and the gNB PDCP adhering to the above rule. Once a PDCP PDU is sent towards the UE via the assisting node (gNB or LTE eNB), other PDUs more than half the SN space ahead can only be transmitted once the confirmation of successful delivery is received from the assisting node. Between sending the PDU and receiving the confirmation, the gNB PDCP must be able to transmit other PDUs over both the nodes participating in the split bearer at the maximum bit rates that each can provide to the bearer: if not, the PDCP SN length becomes bottleneck to the throughput achievable on the split bearer. This means that the NR PDCP SN needs to be dimensioned according to a bitrate-delay product where the bit rate is aggregated, possibly from NR and LTE, and the delay is the transmission-to-ACK PDCP RTT encompassing at least the Xn or X2, the assisting node’s transmission queue, and the RLC RTT at the assisting node.
Observation 2:	The NR PDCP SN needs to be dimensioned according to a bitrate-delay product where the bit rate is aggregated on a split bearer, possibly from NR and LTE, and the delay is the transmission-to-ACK PDCP RTT encompassing the Xn or X2, the transmission queue at the node assisting the split bearer, and the RLC RTT at the assisting node.
By TR 38.913, the NR target peak rate is 20Gbps. On the other hand, with 32-CC aggregation LTE can provide 25Gbps. If the NR peak rate is deemed sufficient for all purposes, with 1500B IP packets an 18-bit PDCP SN would allow a PDCP RTT of 
	(2^(18-1)*8bit/B*1500B) / 20Gbps = 79ms.
It is worth pointing out that the LTE L2 buffer sizes for split bearers were dimensioned in accordance with the following proposal made in [1]:
Proposal 3:	In the calculation of Total layer-2 buffer size for a UE supporting split bearers, 
the assumed (X2delay + SeNBTXQueueDelay) equals 130ms.
Observation 3:	The LTE L2 buffer sizes for split bearers were dimensioned assuming (X2delay + SeNBTXQueueDelay) = 130ms.
This alone, i.e. ignoring the RLC RTT at the assisting node, is more than the 79ms PDCP RTT that can be afforded with an 18-bit PDCP SN.
Proposal 1:	For the NR target peak rate of 20Gbps, RAN2 discuss whether the 79ms PDCP RTT that can be afforded with an 18-bit PDCP SN and 1500B IP packets is sufficient for the sum of the Xn or X2 delay, the transmission queue at a node assisting a split bearer, and the RLC RTT at the assisting node.
3	Conclusion
In this contribution, the PDCP SN length was discussed and the following observations and proposal were made:
Observation 1:	Also in NR, the PDCP transmitter shall not bring more than half of PDCP-SN space in flight.
Observation 2:	The NR PDCP SN needs to be dimensioned according to a bitrate-delay product where the bit rate is aggregated on a split bearer, possibly from NR and LTE, and the delay is the transmission-to-ACK PDCP RTT encompassing the Xn or X2, the transmission queue at the node assisting the split bearer, and the RLC RTT at the assisting node.
Observation 3:	The LTE L2 buffer sizes for split bearers were dimensioned assuming (X2delay + SeNBTXQueueDelay) = 130ms.
Proposal 1:	For the NR target peak rate of 20Gbps, RAN2 discuss whether the 79ms PDCP RTT that can be afforded with an 18-bit PDCP SN and 1500B IP packets is sufficient for the sum of the Xn or X2 delay, the transmission queue at a node assisting a split bearer, and the RLC RTT at the assisting node.
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