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1. Introduction
In the last meeting, following RAN1 agreement in [1] was confirmed in U-plane session [2].
	-
Support of 16 DL carriers without DC and 32 carriers with DC;

-
Support of 16 UL carriers without DC and 32 carriers with DC.


While RAN1 agreed 16 CCs for NR CA without DC, it would be preferable to support as many CCs as possible from protocol perspective unless significant bottle neck is foreseen. This is because the frequency bandwidth allocated to the operator can be various and CA is simple solution to enhance throughput by aggregating such CCs. 
This contribution analyses whether there is potential bottleneck to support more than 16 CCs for NR CA without DC. 
2. Discussion
In [1], the number of supported CC per UE with/without DC was shown and SCellIndex is listed as the impacted parameters in RRC spec.
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In the latest 38.331, SCellIndex is used for both DC and CA, and has the value range (1…31) for 32 CCs DC. Therefore, NR CA (without DC) can support 32 CCs in maximum also from SCellIndex perspective. 
Observation1: NR CA (without DC) can support 32 CCs in maximum from SCellIndex perspective. 
Also, it would be worth checking whether RAN2 spec has significant limitation on the supported number of CCs referring what RAN2 did to extend CCs from 5 to 32 in LTE Rel-13[3][4]. 
U-plane 
As done in [3], the main U-plane impact to adapt 32 CCs for CA is the formats of Activation/Deactivation command MAC CE and extended PHR MAC CE since those MAC CEs need to have sufficient length of bitmap (Ci fields). However, they can already support 4 bytes of bitmap for DC case and can be used 32 CC CA as it is. Therefore, RAN2 can confirm to support 32 CCs for NR CA without additional effort from U-plane perspective. It is noted that we assume no impact for RLC and PDCP since the target peak data rate is not changed even with the protocol support 32 CC CA. 
Observation2: RAN2 can confirm to support 32 CCs for NR CA without additional effort from U-plane perspective.
C-plane 

As done in [4], the main C-plane impact to adopt 32 CCs for CA is extension of index/identity and capability size reduction mechanism. Regarding the index/identity, we think NR RRC can already support 32 CCs for DC (e.g. CellIndex) and this could be utilized for CA. For capability size reduction mechanism, we think this kind of scheme should be discussed for both DC and CA (if we need additional mechanism) since the capability size will depend on the number of CCs and DC already support 32 CCs. Therefore, RAN2 can confirm to support 32 CCs for NR CA without additional effort from C-plane perspective.
Observation3: RAN2 can confirm to support 32 CCs for NR CA without additional effort from C-plane perspective.
From above observations, it is proposed to confirm that RAN2 can support 32 CCs in maximum for NR CA without DC. It should be noted that this does not intend to increase the peak data rate targeted in Rel-15.
Proposal1: Confirm RAN2 can support 32 CCs in maximum for DL and UL for NR CA without DC. 

If Proposal1 is agreeable, combining that 32 CC for DC case, there is no restriction for DC on number of CCs in each CG from the protocol perspective unless the total number of CCs configured for a UE exceeds 32. 

Proposal2: Confirm no restriction for DC on the number of the CCs in each CG from the protocol perspective unless the total number of CCs configured for a UE exceeds 32. 
Also, this should be confirmed by RAN1 and it is proposed to send LS to RAN1. 
Proposal3: Send LS to RAN1 to confirm RAN1 spec supports 32 CCs in maximum for NR CA also.
3. Summary and Conclusion

This contribution addresses the maximum number of CCs in NR CA and following is proposed: 
Proposal1: Confirm RAN2 can support 32 CCs in maximum for DL and UL for NR CA without DC.
Proposal2: Confirm no restriction for DC on the number of the CCs in each CG from the protocol perspective unless the total number of CCs configured for a UE exceeds 32. 
Proposal3: Send LS to RAN1 to confirm RAN1 spec supports 32 CCs in maximum for NR CA also.

Also, the draft LS to RAN1 is provided in [5]. 
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