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1. Introduction & Background

In the last RAN2 meeting, fast MCG link recovery was discussed. The corresponding agreements have been reached as follows [1].
Agreements

1. MCG failure can be indicated to the network via the SCG. FFS if via SCells. 

2. FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  

3. We will aim to have a unified solution for the failure cases that we want to address. 

In this paper, we further discuss the remaining issue on whether to support MCG failure recovery via SCell (highlighted in yellow as above) and give our proposals.

2. Discussion
Generally, the possibile scenario of MCG failure indication via SCell is where CA is configured on MCG. The following discussion will consider the SRB duplication and non-duplication scenario respectively.
2.1. SRB Duplication Scenario 

In Rel-15, when CA duplication is configured and activated on MCG, the failure information procedure would be initiated to report RLC failure if the RLC failure is detected for one logical channel with allowedServingCells only includes SCell(s). Otherwise, consider radio link failure to be detected for the MCG i.e. RLF and RRC re-establishment procedure would be triggered.  The normative text in TS 38.331 is highlighted as below [2].
*************************************From 38.331 ******************************************

5.3.10.3
Detection of radio link failure
The UE shall:
1>
upon T310 expiry in PCell; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

1>
upon indication from MCG RLC that the maximum number of retransmissions has been reached:

2>
if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
consider radio link failure to be detected for the MCG i.e. RLF;
3>
if AS security has not been activated:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';

3>
else if AS security has been activated but SRB2 and at least one DRB have not been setup:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

3>
else:

4>
initiate the connection re-establishment procedure as specified in 5.3.7.
*************************************From 38.331 ******************************************

During the online discussion, some companies consider above is another use case that can be applied to MCG fast recovery. Hence, the FFS issue is mainly on whether the MCG fast recovery support reporting the RLC failure detected for one logical channel with allowedServingCells includes PCell to the network via MCG SCell(s). Figure 1 gives an example to illustrate the use case. In such case, SCell assisted PCell fast recovery can be applied instead of triggering RRC re-establishment.
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Figure 1. PDCP based CA duplication configured in MCG
Moreover, according to TS 37.340 (shown as below), CA duplication on MCG bearer in case of EN-DC, NE-DC and NR-DC except NGEN-DC is supported [3]. Thus, for MR-DC cases EN-DC, NE-DC and NR-DC, if PCell failure is detected, SCell(s) may be used for fast recovery.

*************************************From 37.340*****************************************
In EN-DC, CA packet duplication can be applied to CA in the MN and in the SN, but MCG bearer CA packet duplication can be configured only in combination with E-UTRAN PDCP and MCG DRB CA duplication can be configured only if DC packet duplication is not configured for any split DRB.

In NGEN-DC, CA packet duplication can only be configured for SCG bearer. In NE-DC, CA packet duplication can only be configured for MCG bearer. In NR-DC, CA packet duplication can be configured for both MCG and SCG bearers.

*************************************From 37.340 ******************************************

Observation 1: CA duplication scenario is supported at least in case of EN-DC, NE-DC and NR-DC except NGEN-DC.

Regarding CA duplication on MCG bearer, SRB based CA duplication is a possible scenario. As for SRBs, RAN2 already agreed that “R2 assumes that for SRB with Cell restrictions, at least one leg should be configured on SpCell” [4]. In other words, in case of CA duplication on MCG bearer, one of the duplication legs is on PCell while the other is on the SCell(s). If PCell failure happens (e.g., due to RLC failure), we still have one duplicated SRB path to report PCell failure and receive PCell reconfiguration via some SCell. The potential signalling and procedure are similar compared with MCG fast recovery via SCG PSCell.
Observation 2: If SRB based CA duplication is configured and activated, supporting PCell failure report and fast recovery via SCell is feasible.

2.2. PUCCH SCell Scenario
Independent of duplication scenario in CA deployment, theoretically any serving SCell can be used to recovery PCell failure. However, normal SCell doesn’t have PUCCH channel and cannot perform DL ACK/NACK feedback to the network. As a result, PCell reconfiguration in downlink may not be robust enough. Based on this observation, we think use PUCCH SCell as the backup cell to support PCell fast recovery is a better solution because there is PUCCH channel in this kind of SCell. 
Observation 3: Regardless of SRB CA duplication is configured and activated or not, PCell failure report via PUCCH SCell for fast recovery is always feasible.

Given above observations, we believe PCell failure fast recovery via SCell(s) is feasible with acceptable specification effort. Thus, we propose to further study support of fast MCG link recovery via SCell(s) in MR-DC. 

Proposal 1: Fast MCG link recovery via SCell(s) is supported in MR-DC study. FFS on the applicable scenarios (e.g., SRB based CA duplication, PUCCH SCell).
3. Conclusion

In this paper, we discussed whether to support MCG failure recovery via SCell(s). Our observations and proposals are given as follows.

Observation 1: CA duplication scenario is supported at least in case of EN-DC, NE-DC and NR-DC except NGEN-DC.
Observation 2: If SRB based CA duplication is configured and activated, supporting PCell failure report and fast recovery via SCell is feasible.
Observation 3: Regardless of SRB CA duplication is configured and activated or not, PCell failure report via PUCCH SCell for fast recovery is always feasible.
Proposal 1: Fast MCG link recovery via SCell(s) is supported in MR-DC study. FFS on the applicable scenarios (e.g., SRB based CA duplication, PUCCH SCell).
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