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1 Introduction

In previous meetings, it was agreed that the split/duplicated SRB would be controlled only by RRC signaling. Additional operation of the split/duplicated SRB was also agreed as follows:
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.
This contribution clarifies some unclear aspects of the agreements and discusses FFS points.
2 Discussion
In previous meetings, it was agreed to control split and duplication of MCG SRB using MN RRC signalling. It was also agreed to support MCG SRB transmission on UL over MCG path, SCG path or duplicate on both MCG and SCG as shown in Figure 1.
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Figure 1. Allowed transmission paths for MCG SRB
But considering transmission path of MCG SRB is controlled by RRC signalling, the use case of transmitting MCG SRB only over SCG path seems unclear. And it is also unclear how and when eNB can configure the option of using only SCG path for MCG SRB.
The SCG path for MCG SRB can be used to enhance reliability of control plane, reduce signalling delay or recover from an erroneous situation. Different control method of the SRB split and duplication function can be considered for different use cases as follows:

- Enhanced reliability: Both MCG path and SCG path can be configured to transmit MCG SRB as it is difficult for eNB to evaluate variation of MCG and SCG link performance and configure one of them for MCG SRB dynamically using RRC.

- Reduced signalling delay: Both MCG path and SCG path can be configured to transmit MCG SRB as it is difficult for eNB to estimate the scheduling latency or expected error rate of SCG path.

- Recovery from an erroneous condition: As the transmission path of MCG SRB is configured by MN RRC, if the MCG SRB is being transmitted over MCG path and the path is already in trouble, there is no way to reconfigure it to SCG path. Therefore, both MCG path and SCG path need to be configured together for MCG SRB in advance to avoid erroneous situation.

For most of the cases, it is reasonable to use both MCG path and SCG path together for MCG SRB as it is very difficult for eNB to estimate link performance of each link, and configure proper path dynamically using RRC. Based on reasons above, it is proposed to revisit the agreement of previous meeting, and confirm that for ‘MCG SRB', UL packet transmission is configured by RRC to use MCG path or duplicate on both MCG and SCG.
Observation 1: 
It is reasonable to use both MCG path and SCG path together for ‘split or duplicate’ MCG SRB as it is very difficult for eNB to estimate link performance of each link, and configure proper path dynamically using RRC.
As RAN2 agreed to introduce ‘split or duplicate’ MCG SRB, the bearer type change needs to be among the following configurations:
a. Duplicated Split SRB

b. Split but UL path only through MCG

c. Split but UL path only through SCG
When reconfiguration from c to b or b to c happens, as this reconfiguration is happening without key change, there is no PDCP re-establishment. Also as RAN2 agreed not to support PDCP recovery for SRBs, UL RRC messages stuck in L2 buffer at the reconfiguration such as measurement repot, proximity report, etc. may not be retriggered. Leaving UE behaviour at the reconfiguration may not be very nice, and RAN2 may need to revisit previous agreements on PDCP recovery for SRBs when MCG SRB bearer type change happens, or RAN2 can decide not to support case c that the problematic reconfigurations are not possible.
Observation 2: 
When MCG SRB bearer type change that leads to switch of UL signalling path happens, UL RRC messages stuck in L2 buffer may not be retransmitted as PDCP recovery is not supported for SRBs.

Observation 3:
RAN2 may need to revisit previous agreements and decide either

a) Support PDCP recovery for SRBs when MCG SRB bearer type change happens, or

b) Does not support MCG SRB split but UL path only through SCG 
Based on the previous observations, we believe that the need of MCG SRB with UL path only through SCG is not essential, and its support may require additional specification work. 
Proposal 1:
For ‘MCG SRB', UL packet transmission is configured by RRC to use only MCG path or duplicate on both MCG and SCG. I.e. ‘MCG SRB’ transmission only on the SCG path is not supported.
It is FFS whether SRB duplication needs to be supported in CA case. There are a number of transmission diversity mechanisms under discussion utilizing time domain (e.g. HARQ), frequency domain (e.g. duplication in different carrier) and special domain (e.g. duplicate transmission over MN link and SN link). As the reliability requirement (1 - 10-5 transmission success rate within 1ms) and latency requirement (average 0.5 ms UP transmission latency for URLLC) of NR are only defined for user plane and not for control plane, we believe required reliability level of MCG SRB transmission can be provided using time diversity alone (i.e. more HARQ retransmission). If latency also needs to be enhanced for MCG SRB, special diversity can be used together. The need of additional frequency domain diversity seems not justified.
Proposal 2:
SRB duplication is not supported for CA cases

3 Conclusion
Based on the discussion above, following proposals are provided to simplify MCG SRB split and/or duplicate transmission:

Observation 1: 
It is reasonable to use both MCG path and SCG path together for ‘split or duplicate’ MCG SRB as it is very difficult for eNB to estimate link performance of each link, and configure proper path dynamically using RRC.
Observation 2: 
When MCG SRB bearer type change that leads to switch of UL signalling path happens, UL RRC messages stuck in L2 buffer may not be retransmitted as PDCP recovery is not supported for SRBs.

Observation 3:
RAN2 may need to revisit previous agreements and decide either

a) Support PDCP recovery for SRBs when MCG SRB bearer type change happens, or

b) Does not support MCG SRB split but UL path only through SCG 
Proposal 1:
For ‘MCG SRB', UL packet transmission is configured by RRC to use only MCG path or duplicate on both MCG and SCG. I.e. ‘MCG SRB’ transmission only on the SCG path is not supported.

Proposal 2:
SRB duplication is not supported for CA cases
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