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1. Introduction

In RAN4 104-e meeting, RAN4 sent one LS to request RAN2 to check if a new IE for maximum aggregated channel bandwidth could reduce signaling overhead without potential co-existence issue with the legacy fallback rule and without inter-operability issue for FBG5 [1].

In this meeting, RAN4 received the reply LS from RAN2 [2] and about the new IE, RAN2 decided not to introduce the new signalling, due to the lack of consensus.
Furthermore, RAN2 raised one potential issue about intra-band CA_n46N in FR1, as below:
[image: image1.png]During the discussion, RAN2 identified a potential issue related to RAN4’s “Fallback Group™ requirement for
bandwidth class. This is explained using the following example of CA band combinations associated bandwidth
classes of FBG3.

Table 1: FBG3 CA band combinations -

= NRCA Channel Channel Channel Channel Channel Max. BCS«-|.
config. BWs BWs BWs BWs BWs aggregated
(MHz)~ (MHz)~ (MHz)~ (MHz)~ (MHz)~ BW (MHz)

= CA n46M-| 20,40,60-| 20,40- 20,40~ ° ° 140~ 0 |«
= CA n46N-| 20,40,80-| 20,40~ 20,40~ 20,40~ ° 200~ 0 |«
= CA n460- 20,60~ 20,40~ 20,40~ 20,40~ 20,40~ 220~ 0 |«

P
Let’s assume the UE supports and configured with CA_n460 with the following CC bandwidths.

- {60MHz, 40MHz, 40MHz, 40MHz, 40MHz} -
According to the requirement for fallback band combinations in TS38.306 (*), the UE shall support the fallback band
combination with 4CCs with the following CC bandwidths. -

- {60MHz, 40MHz, 40MHz, 40MHz} .

.

This can be seen that the UE is required to support CA_n46N, however with a combination of CC bandwidths that is
not defined by BCS#0 of CA n46N, i.e. the bandwidth of 60MHz in the first/leftmost CC. RAN2 would like to ask
RANA4 to look into this inconsistency and conclude if there is any problem. «

Please also note that RAN2 concluded that under RAN4’s Fallback Group requirement, the UE supporting
CA 10460 is NOT required to fully support CA n46N or CA n46M because of the different combinations of CC

bandwidths defined for BCS#0, e.g. the UE supporting CA_n460 may not support the bandwidth of 40MHz or
80MHz in the first/leftmost CC.




This contribution will discuss the related issues about R, S, T, U and fallback rule based on the LS. 
2.  Discussion
2.1 R, S, T, U in FBG2
We would like to further look back the background of the request on CA BW classes. In the original discussion:

The Operator and the attended companies agreed to introduce aggregated pure 200MHz channel bandwidth up to 8 component carries based on the operator’s demand for the aggregated BW up to 1600MHz. Then about aggregated pure 100MHz channel bandwidth up to 16 component carries, some companies thought there are too many aggregated carries for pure 100MHz channel bandwidth, it is too complex for the UE implementation especially for baseband. To balance the wide aggregated BW and the large number of aggregated component carries, some companies come up with the mixing of 100MHz and 200MHz channel bandwidth up to 12 component carries. 

Firstly, based on the above background, aggregated pure 200MHz channel bandwidth is one of demands from the operator. Therefore, FBG5 is trying to cover both of aggregated pure 200MHz channel bandwidth and mixing of 100MHz and 200MHz channel bandwidth up to 12 component carries with upper limits of 1600MHz aggregated BW with 12 CCs. 

But now, RAN2 decided not to introduce the new signalling for maximum aggregated channel bandwidth.  From existing signalling, the network can’t identify the UE has independent maximum limits on number of CCs and max. aggregated bandwidth for that band. So, when UE report R12 from FBG5, the network just understands the UE support 1600MHz with 12CCs, can’t further identify the UE also support 1600MHz with 8CCs. Therefore, from this point, FBG5 can’t cover R, S, T, U in FBG2 without any limitation.
Secondly, the maximum aggregated BW and the maximum aggregated channel bandwidth of component carries, i.e., pure 200MHz channel bandwidth or mixing of 100MHz and 200MHz channel bandwidth, should be based on the Operator’s demands. But how to implement pure 200MHz channel bandwidth should keep flexibility for the UE implementation, the UE can be implemented not only through FBG5 but also FBG2, or both.

To be fair, pure 200MHz channel bandwidth captured to FBG5 should also be captured to FBG2.

Proposal 1: Keep R, S T, U in FBG2 as the definition in current Spec.
2.2 Issues for CA_46M/N/O
Based on the common understanding for the fallback rule and signalling overhead perspective, the higher order band combination need falllback to its lower order band combination, and lower order band combination just need be one subset of the higher order band combination. 

So, if the UE supports and configured with CA_n46O with the following CC bandwidths.

· {60MHz, 40MHz, 40MHz, 40MHz, 40MHz}

The UE need support and configured with CA_n46N and CA_n46M with the following CC bandwidths.

· {60MHz, 40MHz, 40MHz, 40MHz} for CA_n46N

· {60MHz, 40MHz, 40MHz} for CA_n46M
The same principle, if the UE supports and configured with CA_n46N with the following CC bandwidths.

· {80MHz, 40MHz, 40MHz, 40MHz}

The UE need support and configured with CA_n46M with the following CC bandwidths.

· {80MHz, 40MHz, 40MHz}
Therefore, RAN4 need check whether 80MHz channel bandwidth configuration for CA_n46N is a typo. If the answer is yes, RAN4 need correct the configuration for CA_n46N as below table:
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	0

	CA_n46O
	20, 40, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


If not, new BCS need introduce for CA_n46N and CA_n46M, as below table:

	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46M
	20, 40, 80
	20, 40
	20, 40
	
	
	160
	1

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	1

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


Proposal 2: RAN4 need modify the related configuration according to the fallback rule as below options:
Option 1:

	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	0

	CA_n46O
	20, 40, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


Option 2:
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46M
	20, 40, 80
	20, 40
	20, 40
	
	
	160
	1

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	1

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


3. Conclusion

In this contribution, we further discuss the request of R, S, T, U for FR2 CA BW classes, and proposed:
Proposal 1: Keep R, S T, U in FBG2 as the definition in current Spec.
Proposal 2: RAN4 need modify the related configuration for CA_n46 according to the fallback rule as below options:

Option 1:

	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	0

	CA_n46O
	20, 40, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


Option 2:
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46M
	20, 40, 80
	20, 40
	20, 40
	
	
	160
	1

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	1

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0
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