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1   Introduction
There was offline email discussion on MR-DC enhancements in Rel-16 NR in RAN DRAFTS reflector. We considered that it was quite useful for eMBB enhancement in NR. In this contribution, we give our views on Rel-16 MR-DC and CA enhancements.
2   Discussion

2.1 Blockage on SpCell
In 36.300 [1], deployment scenarios of carrier aggregation is captured in annex J. F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. It is for non-collocated deployment of CA. In NR, the non-collocated deployment scenario can be inherited for NR CA. It is helpful for the operator’s flexible deployments.
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Figure 1: non-collocated deployment of CA
Observation: In NR, the non-collocated deployment scenario can be inherited for NR CA. It is helpful for the operator’s flexible deployments.
In NR DC and CA cases, the SpCells may experience severe short-term blocking frequently when work on high frequency band. In [2], a simulation result based on dynamic blockage modelling in 5G workshop white paper is shown in below figure 2. 

The blockage period can be 1s when the vehicle with the width = 4.8m and height = 1.4m moves by 15km/h. Based on the Rel-15 RLM and beam failure management evaluation mechanisms, RLM and beam failure management is only applied on the SpCells. As a result, the RLF/S-RLF may occur even if the quality of links between the UE and other SCells are good. 
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Figure 2: Relative received power over time when blocked by vehicle of 15km/h, 30km/h, 60km/h, and 120km/h [2]
The RLF/S-RLF can be avoided if UEs are allowed to use extra SCell for RLM, which is called diversity PCell in this paper. With this enhancement, RLF/S-RLF is only declared when both the SpCell and diversity PCell fulfil the RLF evaluation criterion simultaneously. Assuming  RLF will happen to 10% cell edge UEs if RLM is only applied on the SpCell, then only 1%(i.e. 10%*10% = 1%) cell edge UEs will declare RLF if RLM is applied to both the  SpCell and diversity PCell. 
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Figure3: diversity Pcell
Proposal 1: Diversity Pcell can be studied for overcoming the blockage in non-collocated deployment for both CA and DC, i.e. apply RLM on two cells even in one CG.
2.2 RRC diversity
In Rel-15, split SRB and SRB duplication are introduced. In theory, with this feature one UE can exchange RRC signalling with the network via SCG even RLF on MCG is declared. However, in Rel-15 the transmitting between the UE and MCG/SCG is interrupted and RRC connection re-establishment is triggered whenever RLF on MCG is declared. This can be enhanced by diversity RRC, i.e., RRC connection re-establishment is triggered when both MCG RRC and SCG RRC link are not running.
Proposal 2: Diversity RRC can be studied for UE configured with split SRB or SRB duplication, RRC connection re-establishment is only triggered when RLF on both MCG and SCG are declared simultaneously.
2.3 Speed up transition or recovery to CA/DC/BWP
Rel-15 LTE is currently standardizing Enhanced CA Utilization [3]. One of the objectives is to reduce the delays in SCell set-up for the first time when UE transitions from IDLE to CONNECTED. The solution is network configures UE to perform candidate SCells measurements in RRC_IDLE. There are also requirement for CA/DC recovery after RLF and HOF.  

In NR, BWP concept was introduced, in addition to the fast transition to CA and DC, fast transition or recovery to BWP configuration is also useful in NR.
Proposal 3: Speeding up transition or recovery should cover CA, DC and BWP cases.
3   Conclusion
We propose that the enhancement of DC/CA should include:  
· Diversity Pcell can be studied for overcoming the blockage in non-collocated deployment for both CA and DC, i.e. apply  RLM on two cells even in one CG 
· Diversity RRC can be studied for UE configured with split SRB or SRB duplication, RRC connection re-establishment is only triggered when RLF on both MCG and SCG are declared simultaneously 
· Speeding up transition or recovery should cover CA, DC and BWP cases.
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