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1. Introduction
In RAN4#84 agreement on NC CA support was agreed and noted in the chairman minutes in the following way:
Agreement: 

NR mmW UE can support non-contiguous DL CA even if it can not support the CC separation in the full width of the supported band if signals of CCs are collocated and they come from the same direction.

NR mmW UE can support contiguous DL CA if signals of CCs are collocated and they come from the same direction.

In this paper we discuss how those agreement will be visible in the UE requirements.
2. Discussion

The agreements will have an impact on many requirements. First agreement will mean UE and network must communicate what is the UE capability. Second agreement will impact how RF requirements are set.
2.1. Reduced Capability of NC CA


The agreement means that UE can operate in NC CA but there is a limitation on how far apart the CCs are. It is obvious that network needs to be able to distinguish two types of UEs so a capability signaling is needed. Agreement does not contain the details how and what exactly would be signaled. There are many options and we list different methods in Table 1. 
Table 1 Options for signalling

	Method
	Description
	Pros
	Cons

	Simple
	One bit which can be band specific but there would be only one value. UE signals if it supports reduced or full capability
	Only one bit, low signaling overhead
	No forward compatibly, if RAN4 agrees now one value, and next generation can support wider but still not full bandwidth, this can not be accommodated

	Optimised
	E.g. two bits. RAN4 agrees set of values such as 800, 1200, 1400 and one undefined. 
	Flexibility and some forward compatibility since one or more bits can be left undefined. Only bits, still low signaling overhead
	Less flexibilty

	Flexible
	E.g. five or more bits, UE signals the value with e.g. 100 MHz resolution from 100 to 3200 MHz. Zero would mean there is no limit and UE supports full width of band
	Flexibility and forward compatibility
	Signaling overhead


Regarding values for the optimized solution, since the maximum BW at mmW is 400 MHz, if UE intends to support CA, it would be fair to assume twice the maximum BW is the lowest what UE should support and therefore we chose 800 MHz as lowest limits. 

Out of these options, we would prefer the optimized version. 

Proposal 1: Single receiver mmW UE support for NC CA is signaled with limited values for CC separation, 800, 1200, 1400 MHz defined from outer edge to outer edge of the CCs and one value to be defined later for future compatibility.   

Even the discussion was for DL CA, we believe the same analysis and background will apply for UL CA. We therefore believe RAN4 should extend this capability to the UL CA similarly.

Proposal 2: Same capability and signaling as was agreed for DL CA should be developed for UL CA for mmW UE. 

2.2. Colocation and same direction

In general this means that for contiguous and NC CA, the same beam is assumed for all CCs. This also implied UE may not need to decode BFRS from both cells or perhaps even not read the SS block from SCell and UE may reuse the information from PCell SS block.
Colocation also means that power difference and time delay of the CCs is small or non-existent. For LTE, there is no RF requirement indicating similar condition but in demodulation performance is defined only when SNR difference is small.  For NR mmW case, RAN4 could state explicitly e.g. in reference sensitivity requirements that requirements apply only when power difference is small, e.g. 3 dB.
Proposal 3: In requirements for mmW UE for CA operation, the conditions which result from colocation and same beam direction will noted  
3. Conclusion
We discussed the impact of agreements made last meeting for intraband CA to the UE requirements. We outline thee different ways to signal the reduced bandwidth capability and expressed our preference. We also discussed how to include agreement on colocation in to UE RF specs and how potentially beam synchronization signal is not needed in SCell for intraband CA in mmW. 
We made three proposals

Proposal 1: Single receiver mmW UE support for NC CA is signaled with limited values for CC separation, 800, 1200, 1400 MHz defined from outer edge to outer edge of the CCs and one value to be defined later for future compatibility.   
Proposal 2: Same capability and signaling as was agreed for DL CA should be developed for UL CA for mmW UE. 

Proposal 3: In requirements for mmW UE for CA operation, the conditions which result from colocation and same beam direction will noted  
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