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1. Introduction

In RAN #90-e meeting, the new WID on introduction of bandwidth combination set 4 (BCS4) for NR was approved in [1]. BCS4 is to define all the possible bandwidth configurations for each band in a band combination that was indicated by below UE capability IE for single carrier:
· channelBWs-UL/channelBWs-DL for mandatory channel bandwidths
· channelBWs-UL-v1590/channelBWs-DL-v1590 for 70MHz
· channelBW-90mhz
· supportedBandwidthUL/supportedBandwidthDL
The purpose is to replace the original BCS to reduce the workload in RAN4 when new bandwidth combination were requested for existing CA combinations or when new CA  combinations were requested. While without original BCSs, the lack of flexibility will lead to the extra UE design and IoDT efforts on the CBW configuration permutations that are not the real demand at all. 
This contribution continues discussion on how to apply BCS4 for CA combinations.
2.  Discussion
For more flexibility application of BCS4, some candidate options were discussed in last meeting and listed in the approved WF [2]:

· Option 1
· R4-2101371 by Xiaomi, introduce a new UE signalling with BCS4 in IE FeatureSetDownlinkPerCC, i.e., channelBWs-UL-ca/channelBWs-DL-ca. The signalling allows UE report the channel bandwidths it supports by bitmap on one carrier of a band of a band combination, and absence of the signalling for a CC means that the UE supports all channel bandwidths in this CC as single carrier operation. Send LS to RAN2 to ask for introduction of such signalling.
· Option 2
· R4-2102188 by ZTE and R4-2101817 by Huawei, Signalling of BCS4 support per band combination
· Option 3
· R4-2102502 by Qualcomm, RAN4 to agree to use the method of BCS4 signalling with additional minimum channel bandwidth supporting on each CC for the band combination reporting via multiple feature sets. Send an LS to RAN2 to inform above RAN4 agreement. RAN2 to introduce the signalling for minimum channel bandwidth supporting on each CC for the band combination and to allow UE signalling maximum and minimum channel bandwidth supporting on each CC for the same band combination via multiple feature sets
· Option 4
· R4-2100088 by Nokia, introduce a new capability for a UE to indicate the supported minimum CBW per SCS per CC per NR band within a band configuration and allow the UE to indicate supported CBW combinations for a CA configuration via Feature Sets. Send an LS to inform RAN2 of a necessity of the new capability mentioned in Proposal 1 and a relevant feature set(s) to have an equivalent functionality that the traditional BCS has
In fact, these options represent two different opinions for if introducing additional signalling to restrict some CBWs:
	BCS4 without additional signalling
	Option 2

	BCS4 with additional signalling
	Option 1, Option 3 and Option 4


BCS4 without additional signalling equals to remove original BCSs directly, as the discussion of the original BCS in LTE, its purpose is to reduce IoDT efforts. Currently in NR, we still believe for a certain band combination, Operator will not configure UE support all channel bandwidth as their single carrier. If we don’t consider the practical request and enforce the UE support all channel bandwidth as their singe carrier, this will increase more IODT efforts, I think this is not RAN4’s intention.
Proposal 1: apply BCS4 with additional signalling for all CA combination.
Option 1, Option 3 and Option 4 gave two different methods to introduce a new UE signalling with BCS4:

· Method 1 (Option 1): introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC (i.e., channelBWs-UL-ca/channelBWs-DL-ca) to allow UE report the channel bandwidths it supports by bitmap on one carrier of a band of a band combination. 
· Method 2 (Option 3 and Option 4): introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC to allow UE report the minimum channel bandwidths it supports, then UE could report multiple feature sets with different maximum and minimum supported CBWs.
Table 2-1 shows the signalling overheads compared method 1 and method 2 considering there are 15 CBWs including brand CBW:
Table 2-1 signalling overheads compared method 1 and method 2
	Methods
	Signalling overheads

	
	One DL band
	Two DL bands

	Method 1
	16 bit
	32 bit

	Method 2
	Once feature set
	10 bit
	20 bit

	
	Twice feature sets
	20 bit
	40 bit

	
	Thrice feature sets
	30 bit
	60 bit


It can obviously get the signalling overheads will increase as the number of reporting feature set increases for method 2. There is no any advantage for method 2 compared method 1 from the signalling overheads. Therefore, it is no need for us to further discuss which method should be choose to restrict some CBWs by introducing additional signalling. We should sent a LS to RAN2 with the candidate method 1 and method 2, maybe RAN2 will have other better method to resolve RAN4’s request.
Proposal 2: sent LS to RAN2 to ask introduce the new signalling as the annex.
3. Conclusion

In this contribution, to enable BCS4 support, we proposed:
Proposal 1: apply BCS4 with additional signalling for all CA combination.
Proposal 2: sent LS to RAN2 to ask introduce the new signalling as the annex.
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1. Overall Description:

So far, RAN4 has been spending a lot of time creating new band combinations since the introduction of those for LTE CA. In addition, unlike LTE, NR has allowed to introduce new channel bandwidths into existing NR bands. This further increases RAN4 workload due to the necessity of creating new Bandwidth Combinations Sets (BCSs). In order to resolve this situation, RAN4 agreed to introduce BCS4 for SUL, inter-band and intra-band NR-CA to define all the possible bandwidth configurations for each band in a band combination, while keep the flexibility of original BCS by introducing the signalling which could limit the band combination just supports the certain bandwidth combinations. During the discussions two candidate methods by introducing additional signalling with BCS4 were proposed:
· Method 1: introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC (i.e., channelBWs-UL-ca/channelBWs-DL-ca) to allow UE report the channel bandwidths it supports by bitmap on one carrier of a band of a band combination. 

· Method 2: introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC to allow UE report the minimum channel bandwidths it supports, then UE could report multiple feature sets with different maximum and minimum supported CBWs.
2. Actions:

To RAN2: RAN WG4 respectfully asks RAN WG2 to take above information into account for the signalling implementation
3. Date of Next RAN4 Meetings:

TSG RAN WG4 Meeting #99-e                    May. 19
– 27, 2021                  Online
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