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1   Introduction
In RAN2 #NR AH2 meeting [1], the UL packet duplication for split SRB was discussed and the following agreements were achieved:

Agreements

1:
MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling.

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.
FFS Duplication on SRB for CA cases 

FFS Behaviour in the case of SCG failure when SCG is the configured path.

In last RAN2 meeting, this issue was discussed based on [2]. However, no consensus was achieved and in this contribution, the support of SCG path for UL packet transmission of split SRB will be further discussed and some related proposals will be provided. Observation 3 and 4 are added compared with the previous version.
2   Discussion 
To our understanding, the duplication SRB is proposed to improve the reliability of the RRC connection. When the MN determines that the reliability of RRC message transmission in MCG is challenged, the MN shall use MCG duplication SRB and configure MCG duplication SRB by MN RRC signalling as agreed. Accordingly, from the UE perspective, it can perform the UL packet transmission based on the configuration which could be using MCG path only, SCG path only or duplication.

With respect to UL transmission path selection for the MCG duplication SRB, the decision should be made taking the UL transmission reliability into account. Considering in the EN-DC scenarios where LTE provides the MCG and NR provides the SCG, it should be noticed that in general the LTE link is more reliable than the NR link. Upon this assumption, when the network worries the reliability of the UL in MCG, the better choice should be configuring the UE to use duplication on both MCG and SCG instead of configuration of SCG path only.
Observation 1: In EN-DC, the duplication on both MCG and SCG is more reliable than the SCG path only for UL packet transmission.

Considering the requirement of reliability, the configuration of SCG path only for UL packet transmission does not provide extra benefits. In addition, it should be noticed that when SCG path only is configured, extra issues will be introduced as the listed FFS. Solutions should be discussed in case of SCG failure when SCG is configured path, and it will be different from the existing agreements achieved in RAN2 #97bis:
Agreement

1:
If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.

2:
If radio link failure is detected for SCG, UE suspends all SCG radio bearers (including SCG split bearers) and SCG transmissions for split radio bearers, and reports SCG failure information to MN.

According to the existing agreements, upon SCG failure, UE shall report the SCG failure information to MN. However, in this case, there is no UL transmission for SRB between MN and UE. If the RRC connection between MN and UE fails when SCG failure happens, UE may need to initiates RRC connection re-establishment procedure. However, in that time, the radio link in MCG may not fail, it needs further discuss whether the RRC connection re-establishment should be triggered or any other solution should be find out to configure the UL transmission back to MCG?
Observation 2: The configuration of SCG path only for UL packet transmission does not provide extra benefits, and extra standard work will be needed to discuss the behaviour in the case of SCG failure when SCG is the configured path.
In last RAN2 meeting, some companies proposed that the SCG path can be used to avoid power sharing issues. However, in our understanding it can only have benefits in some special case. I.e., only if the uplinks of both split SRB1 and split SRB2 are configured with SCG only path and all DRBs are configured as SCG bearer, the power sharing issue might be avoided. Otherwise, the uplink data and BSR transmission require power consumption. And even in this special case, considering the DL transmission in MCG, we still need to take the RLC ARQ, MAC HARQ and PHR in MCG into account and such UL feedbacks cost UE’s power. In RAN1, some mechanisms [3] were identified to resolve the power sharing issues (e.g. dynamic power sharing), maybe it can go that way.
Observation 3: SCG path can hardly avoid power sharing issues.
In addition, companies proposed solutions to specify the behaviour in the case of SCG failure when only SCG is the configured path. For example, re-establishment should be triggered if there is SCG failure. It means the SCG link failure leads to the MCG RRC re-establishment, however obviously it is not reasonable regarding that we always prefer to handle the SCG failure without triggering RRC re-establishment.
Observation 4: Extra standard work is needed to discuss the behaviour in the case of SCG failure when only SCG path is configured.

Based on the discussion above, the configuration of SCG path for duplication SRB UL packet transmission should not be supported for EN-DC. The configuration of MCG path or duplication on both MCG and SCG is enough to ensure the UL transmission reliability and extra standard work can be avoided. Concerns may be mentioned that compared to the SCG path, the duplication on both MCG and SCG will increase the radio resource consumption. However, it should be noticed that the RRC messages transmission is not as frequent as the data transmission, the consumption will be under control.
For NGEN-DC, the scenarios are similar to that for EN-DC and the proposal also applies to NGEN-DC. With respect to the NE-DC where the NR acts as the MCG and LTE acts as the SCG, it is slightly different from the EN-DC cases. In NE-DC, the LTE SCG may be more reliable than NR MCG, it seems beneficial to support SCG path configuration. However, as discussed above, the SCG path configuration requires extra standard work and in fact the most reliable configuration should be duplication on both MCG and SCG. In addition, the NR-NR DC should also be considered and to align the solution for all DC cases, it will be beneficial to follow the same principle.
Proposal: The configuration of only SCG path for split SRB UL packet transmission should not be supported for all DC cases.
3   Conclusion

In this contribution, the SCG path for duplication SRB UL transmission was discussed and the following observations and proposal were provided:
Observation 1: In EN-DC, the duplication on both MCG and SCG is more reliable than the SCG path only for UL packet transmission.

Observation 2: The configuration of SCG path only for UL packet transmission does not provide extra benefits, and extra standard work will be needed to discuss the behaviour in the case of SCG failure when SCG is the configured path.
Observation 3: SCG path can hardly avoid power sharing issues.
Observation 4: Extra standard work is needed to discuss the behaviour in the case of SCG failure when only SCG path is configured.

Proposal: The configuration of only SCG path for split SRB UL packet transmission should not be supported for all DC cases.
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