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Discussion and Decision
1      Introduction
In RAN2#99 meeting, following was agreed:
Agreements

3
CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)

FFS: for AM DRBs and SRBs

In RAN2#100 meeting, after discussing contribution [2], following was agreed:
=>
Support of SRB duplication for CA can be discussed after December.
In this contribution, we discuss whether to support CA packet duplication for SRB.
2      Discussion
For SRB, the motivation to use packet duplication is to increase the signalling reliability. CA is typically used when UE has a sufficiently good geometry/SINR. Using UL CA for a low geometry user may actually further reduce the coverage. The reason is that intermodulation (IM) may be generated whenever simultaneous multiple CC transmission is present. De-rating the PA is therefore usually a preferable strategy (as opposed to increasing the power headroom) to enable UEs to meet the OOB emission requirements without a loss of efficiency, but at the expense of a loss in coverage due to the reduced transmission power in the wanted channel. For example, in RAN4 specifications, MPR (Maximum Power Reduction) and A-MPR (Additional Maximum Power Reduction) can be further increased for certain configurations when carrier aggregation is used [1]. Therefore using UL CA typically reduces the coverage.

Observation 1: Due to intermodulation, UL CA typically reduces the coverage.
It should be noted that from reliability perspective, it is possible to reschedule any RLC retransmissions to a different carrier within CA framework, which is purely up to the network decision. Also given that CA is used for high SINR case, it is natural that the performance for SRB should be very high enough. For a low SINR UE, it does not make sense to configure CA to improve the reliability given that it will further reduce the coverage as discussed above.

Similar discussion about reliability/coverage is related to the TTI bundling usage in LTE CA. TTI bundling is a technique to improve coverage by bundling 4 subframes for UL transmission. In LTE, TTI bundling is not configured for UL CA for the reason that when CA is configured, there is typically no coverage issue.

Observation 2: Reliability improvement of RRC signaling is beneficial for the UE in low SNR condition where CA is not likely configured. 
Observation 3: There is no strong motivation to apply CA packet duplication for SRB.

One may raise the question on why DC duplication can be used for SRB. The difference between CA and DC duplication is that there are certain deployment scenarios like EN-DC, as well as that DC duplication might be helpful for potential mobility enhancements schemes (e.g. intra-NR DC).
Proposal 1: CA duplication is not configured for SRB.

3      Conclusion
In this contribution, we discuss whether CA packet duplication should be supported for SRB. We have the following observations:
Observation 1: Due to intermodulation, UL CA typically reduces the coverage.
Observation 2: Reliability improvement of RRC signaling is beneficial for the UE in low SNR condition where CA is not likely configured.
Observation 3: There is no strong motivation to apply CA packet duplication for SRB.
We propose the following:
Proposal 1: CA duplication is not configured for SRB.
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