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1   Introduction
In LTE, PDCP retransmission is only applied in handover case. However, in NR, it has been agreed that RLC UM will also be supported in DC scenario. Therefore, whether or not ARQ should be supported in PDCP shall be further discussed. This issue is analysed under the cases of handover and non-handover, respectively.
2   Non-handover case
In LTE, retransmission of unacknowledged PDCP PDU is supported in handover to guarantee lossless handover. While in other cases, the ARQ function is disabled. Under the scenario of DC in NR, it can be shown that only supporting ARQ in the case of lossless handover is not sufficient anymore. In the following, we show two cases to justify our argument.
2.2   High frequency data transmission

In NR, data transmission on high frequency (e.g., above 6G) will be supported. With the transmission bandwidth above 6G, there are generally two alternatives for reliable data transmission:
Alternative 1: If one PDCP PDU transmission fails under RLC AM in one leg, PDCP PDU is retransmitted under RLC AM in another leg;

Alternative 2:  PDCP PDU is transmitted under the RLC AM only in one leg. 
These two alternatives are illuminated in the following figure.
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Figure 1: comparison between PDCP with and without ARQ
For below 6GHz bandwidth, transmission with only RLC AM is generally considered sufficient for reliable data transmission, since cases with deep fading is rare. However, for high frequency data transmission, channel may deteriorate significantly due to its bad propagation characteristics and deep fading can last for a long duration. Under this scenario, alternative 1 will probably results in repeated retransmission, which may exceed the delay budget and the RRC connection should re-established in this case.
In contrast, alternative 1 can avoid this issue by providing more diversity in the data transmission on high frequency: if PDCP PDU transmitted on leg 1 fails repeatedly, it can be re-transmitted in leg 2 in sub-6G band, which may have a better channel condition than the above 6G-band in leg 1. Hence, this configuration of ARQ in PDCP can increase the probability of successful transmission within the data budget. The usability of the high frequency band is increased by guaranteeing the transmission with high reliability and the HF resources can be sufficiently used.
LTE-WiFi Aggregation LWA
In Release 13 of LTE, the integration of LTE with WiFi is proposed. PDCP PDU is split into two split bearers, one transmitted in the leg with LTE and another transmitted in the leg with WiFi. However, issues will arise when there is requirement on the reliability: Wi-Fi does not support error-free transmission and data on the WiFi leg cannot be transmitted reliably. Hence, ARQ should be supported for the split bearer in the leg with WiFi to ensure the reliability.
However, apart from the above two cases, there are also cases where RLC AM is sufficient for guaranteeing the reliability, such as transmission under low frequency or DC with both legs having RLC AM capability. In such cases, ARQ in PDCP can be disabled.
With the above discussions, we make the following proposal:
Proposal 1: PDCP ARQ function should be configurable in non-handover case.
3   Handover case
For handover scenario, the PDCP data forwarding procedure in LTE could be reused to prevent the data loss if needed. So the ARQ in PDCP should also be supported. 
Proposal 2: PDCP ARQ function should be always needed in handover case. 
4   Conclusion
By analysing PDCP ARQ, it is proposed:
Proposal 1: PDCP ARQ function should be configurable in non-handover case.

Proposal 2: PDCP ARQ function should be always needed in handover case.
3GPP



RLC transmissions in leg1
(above 6GHz, AM mode)
RLC transmissions in leg2
(below 6GHz, AM mode)
Delay between MgNB and SgNB


Delay budget
t

RLC transmissions in leg1
(AM mode)


Delay budget
t
Alternative 1:
ARQ in PDCP
Alternative 2:
No ARQ in PDCP



