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1   Introduction
In last meeting, the WI MR-DC and CA enhancements in Rel-16 was agreed in [1]. One scope of WI is fast recovery in MR-DC and NR-NR DC as described as follows:

Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]

This objective applies to MR-DC and NR-NR DC

It means that fast recovery does not cover CA case. Fast recovery for Pcell failure was also discussed in [2] during the MR-DC WI discussion. In this contribution, we will further analyse fast recovery for Pcell failure case in CA. 
2   Discussion

2.1 Scenarios 
In NR deployment, there are two cases in which the fast recovery for Pcell failure can enhance the CA deployment.
Case 1: CA deployment for RRU (Remote Radio Unit) and DU 

In this case, one DU has connection with multiple RRUs. The ideal backhaul is used as connection between RRU and DU. It is shown as the below figure 1, i.e. DU1, RRU1, RRU2 and RRU3.  RRU1 uses f1 frequency, while both RRU2 and RRU 3 use f2 frequency due to indoor and outdoor reasons or RRU hardware capability.  It means that RRU1, RRU2 and RRU3 shall be aggregated as CA. It is obvious that there are some chances that Pcell failure in f1 frequency happens but PUCCH Scell still work in f2 frequency.
Case 2: CA deployment for non-idle backhaul 

In LTE, the non-idle backhaul CA case was proposed to be studied in [3]. Considering that the ideal backhaul is hardly seen in inter-site scenario and fibber is difficult to be deployed in some scenarios. However, Some of UEs or operators will only support CA function or deployment for simplifying the implementation. The non-idle backhaul CA is deployed. As figure 1 shows, RRU 4 uses the non-ideal backhaul to connect the DU2. RRU4 and RRU5 can be aggregated as non-ideal backhaul CA. It is obvious that Pcell failure in f1 frequency may happen but PUCCH Scell still work in f2 frequency, and vice versa. It is totally similar with DC case.
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Figure 1: CA deployment in NR
Observation: In NR, fast recovery for Pcell failure case in CA comparing with DC case is also useful. It is helpful for the operator’s flexible deployments.
2.2 Specification and UE impacts
During the offline discussion in RAN #80 meeting, there was some discussion about adding the Pcell failure case in MR-DC scope, the offline discussion is summarized in below table. 

	It seems that including CA in this scenario would have quite big specification impacts:

· There is potentially need to support RLM in SCell (having also RAN1/RAN4 implications)

· There is potentially need to support contention based RACH in SCell (having also RAN1/RAN4 implications)

In addition, from architecture point of view, co-located and non-co-located deployments are not different as RAN3 is specifying logical architecture including CUs and DUs. So there were quite major concerns to include this objective now.


For supporting fast recovery of Pcell failure, it is should use PUCCH Scell as the backup cell because there is PUCCH channel in this kind of Scell. Duplication SRB has been supported in NR, so duplication of SRB can also be used as backup SRB for Pcell failure case. Based on this understanding, potential answer to the above concerns from the offline discussion are as below
Concern1: Support RLM in SCell

The RLM is required on Pcell only for CA, but it is required on both Pcell and PScell for DC case. If fast recovery is supported for CA, the PUCCH Scell is used as backup cell comparing with PScell in DC. It means that PUCCH Scell also requires RLM. If both DC and CA are configured, there may be requirement for RLM on three cells. But we can just support the PUCCH Scell as fast recovery cell when DC is not configured. So the UE do not have additional RLM requirement comparing with DC, i.e. RLM on two cells. Therefore potential specification impact can be considered as follows:

· The specification change of TS 38.133 may require to add PUCCH Scell in RLM part, as follows. 

	8.1
Radio Link Monitoring

Editor’s note: if RLM requirement is diverse based on with beamforming and without beamforming, then two sections of requirements may needed to reflect both beamforming and non-beamforming RLM cases.

8.1.1
Introduction

The UE shall monitor the downlink link quality based on the reference signal in the configured RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell , PSCell and PUCCH Scell as specified in [3].


The specification change of TS 38.300 may also require to add PUCCH Scell as non-deactivated Scell.
	-
Like PCell, PSCell and PUCCH Scell cannot be de-activated (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and RACH procedure);


Concern2: Contention based RACH in SCell
If PUCCH Scell is used as backup Scell for fast recovery, and the contention based RACH in PUCCH SCell need to be supported for Pcell failure indication, the contention based RACH resource can be configured to the PUCCH Scell. Contention based RACH in PSCell has been supported, the UE does not have additional RACH requirement comparing with DC. In our understanding, CBRA in Scell will anyway need to be discussed in Rel-16, e.g. BFR on Scell.
The specification change of TS 38.331 may require is to add RACH-ConfigCommon IE also for PUCCH Scell configuration.
	· RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 



SEQUENCE {


Ignor the contents

...

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP




Concern3: About the architecture
During the offline discussion, some companies have the concern that the non-co-located CA deployments will impact the interface between CU and DU.  As we discussed in section 2.1, we only focus on the CA in one DU case, it means that we do not have additional impact for the interface between CU and DU. It means that if CA can be supported under one DU after RRC configuration from CU there is no more RAN3 specification impact. 
Proposal1: Include the Pcell failure case in MR-DC/CA WI.
2.3 WI modification
This section gives WI modification:

	· Fast recovery: Support fast recovery of MCG link or Pcell failure e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. Or e.g. by utilizing the PUCCH Scell and duplication SRBs for recovery during Pcell failure while operating under CA. [RAN2, RAN3]
This objective applies to MR-DC , NR-NR DC and CA case


3   Conclusion
We propose that the enhancement of DC/CA should include Pcell failure case:  
Proposal1: Include the Pcell failure case in MR-DC/CA WI.
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