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Introduction

In the last RAN4#81 AH meeting, potential NR frequency ranges were proposed by operators and venders [1-13].  There are a lot of potential NR frequency ranges. This means that it is foreseen that the number of the potential band combinations for intra NR CA/DC is large. In addition since we have a lot of LTE bands, it is also foreseen that the number of the potential band combinations for LTE+NR DC increases significantly. In this contribution, we provide our consideration on how to handle CA/DC band combinations related to NR in Rel-15 WI.
Discussion

One of the main motivations of NR especially eMBB is to achieve even higher throughput for NR (with LTE) than that for LTE. Since using wider spectra is one of the keys to achieve the higher throughput, it is natural to require that as many component carriers (CCs) as possible can be utilized if the channel bandwidth and/or available transmission bandwidth of each CC is not sufficiently wide enough. This means that it is attractive to specify RAN4 requirements for CA/DC aggregating a lot of CCs in Rel-15 WI depending on the width of the respective CCs. On the other hands, RAN4 needs to specify requirements for NR bands themselves in Rel-15 WI. Since the requirements for NR bands are completely new requirements, it is foreseen that RAN4 needs a lot of time to discuss and specify requirements for band agnostic as well as bands specific If RAN4 handles a lot of number of aggregated CCs in Rel-15 WI, RAN4 may not have enough time to finalize the requirements for NR bands themselves. This means that there is a risk that 3GPP does not satisfy the minimum market demands at a designated time. In order to minimize the above risk but to maximum gain of even higher peak throughput by using NR (with LTE), it is important to consider efficient procedure on specifying RAN4 requirements for CA/DC with large number of CCs if necessary. 

The NR is initially operated by Non-stand-alone operation (NSA) and/or Stand-alone operation (SA). For NSA, UE shall connect both LTE cell and NR cell simultaneously by utilizing DC. This means that it is essential to specify not only requirements for NR band but also those for NR+LTE DC combination in Rel-15 NR WI.

Proposal 1: To specify not only requirement for NR band but also that for NR+LTE DC band combination in Rel-15 NR WI

The most fundamental band combination for NSA operation is 2CCs band combination consisting of NR(1CC) + LTE(1CC). Thus RAN4 should specify requirements for 2CCs NR+LTE DC as first priority in Rel-15 WI. On the top of 2CCs NR+LTE DC, it would be beneficial to specify more than 2 CCs band combinations for achieving even higher throughput. 

In order to explain efficient procedure for specifying more than 2CCs band combinations, we will give an example. In this example, NR band X, LTE band A and LTE band B are assumed. Several requirements specific to the band X have impact on requirements specific to the band combination X+A. In order to specify such requirements specific to the band combination X+A, RAN4 may need to wait for corresponding requirements specific to the band X as illustrated in figure 1. For example, the MSD of the band combination X+A depends on REFSENS of the band X. This means that RAN4 needs to wait for REFSENS of the band X in order to finish specifying MSD of the band combination X+A. In more detail, there are two cases for MSD. With respect to the MSD impacting on Band A, this MSD can be derived even before the completion of the NR requirements for Band X. On the other hand, with regard to the MSD on band X Rx, we RAN4 can at least discuss and identify the noise level to derive the final MSD without the completion of the REFSENS of the band X and we can create the situation that RAN4 can specify the final MSD once we obtain the REFSENS of the band X. It should be noted that if RAN4 starts to discuss requirements specific to band combination X+A+B after completion of specifying requirements for NSA specific to band X+A and those specific to band X+B, RAN4 can specify requirements for NSA efficiently as illustrated in figure 2 without waiting for the completion of the whole requirements of NR Band X Note that RAN4 of course, needs to take into account the whole picture of the progress and workload in RAN4.
Proposal 2: To take following procedure for specifying band combinations for NSA operation
· Specify requirements for 2CCs NR+LTE DC band combination as first priority

· RAN4 should be allowed to discuss requirements for more than 2CCs band combinations after completion of specifying requirements for NSA specific to the band combination as illustrated in figure 2.
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Figure 1: Example case: RAN4 needs to wait for requirements specific to NR Band X.
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Figure 2: RAN4 is allowed to start to discuss requirements for more than 2CCs

Finally we consider possible patterns of CA/DC related to NR as listed in table 1. For NR only case, there are three possible cases, NR single, intra NR CA, and intra NR DC. For wider channel, not only NR single but also NR CA would need to be specified in Rel-15. On the other hand, intra NR DC would be postponed to later release. For LTE and NR case, LTE+NR DC shall be specified for Non-stand-alone operation.

Proposal 3: Intra NR DC should be specified in later release.

Table 1: possible cases of CA/DC related to NR

	Related RAT(s)
	possible cases

	NR only
	NR single

	
	NR CA
	intra band

	
	
	inter band

	
	NR DC
	intra band

	
	
	inter band

	LTE and NR
	LTE+NR CA
	None

	
	LTE+NR DC
	LTE single + NR single

	
	
	LTE CA + NR single
	within LTE: intra band

	
	
	
	within LTE: inter band

	
	
	LTE single + NR CA
	within NR: intra band

	
	
	
	within NR: inter band

	
	
	LTE CA + NR CA
	combination of the above


Conclusion

In this contribution, we provide our consideration on how to handle CA/DC band combinations related to NR in Rel-15 WI. Our proposals are as below:
Proposal 1: To specify not only requirement for NR band but also that for NR+LTE DC band combination in Rel-15 NR WI

Proposal 2: To take following procedure for specifying band combinations for NSA operation

· Specify requirements for 2CCs NR+LTE DC band combination as first priority

· RAN4 should be allowed to discuss requirements for more than 2CCs band combinations after completion of specifying requirements for NSA specific to the band combination as illustrated in figure 2.

Proposal 3: Intra NR DC should be specified in later release.
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Figure 2: RAN4 is allowed to start to discuss requirements for more than 2CCs
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