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1	Introduction
In RAN4 #84 meeting, the WF on NR bands and LTE/NR band combinations has been approved [1], in which the following proposals for NR DC/CA representation are agreed: 
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal for NR DC/CA representation: 
-	For non LTE-NR coexistence bands, the following notion is used:
· Note: The following band combination is just for example.
	Representation
	Functionality

	CA_n77-n78
	NR CA of band n77 and band n78

	DC_1-2_n77
	LTE-NR DC with LTE CA of band 1 and band 2 and NR band n77

	DC_1-2_n77-n78
	LTE-NR DC with LTE CA of band 1 and band 2 and NR CA of band n77 and band n78


[bookmark: OLE_LINK145][bookmark: OLE_LINK146]-	FFS: CA bandwidth class (postfix of the bands) for NR
· Ex. How to handle the single carrier operation with larger than 100PRBs
· Ex. How to handle different maximum bandwidth for each frequency range
· FFS: How to handle BCS for NR
· Ex. Reuse exiting BCS concept or adopt simplified BCS concept or no BCS



For CA bandwidth class (postfix of the bands) for NR, we have the proposal based on current related discussion for NR. For the issue of how to handle BCS for NR, in past meetings, we realized that similar issue as LTE could be encountered in LTE-NR fallback band combination discussion, and we present two papers to trigger the discussion [2]. 
In this paper, we further provide our proposals on how to handle CA bandwidth class and band combination set (BCS) concept in NR. 

2 How to Handle CA Bandwidth Class for NR
For CA bandwidth class (postfix of the bands) for NR, the impact of wideband operation should be considered. Since both some UEs with wideband CC and UEs with as a set of intra-band contiguous CCs with CA can be allowed for wideband operation, it is agreed in RAN4 that “UE should indicate to gNB its bandwidth capability and how it supports this bandwidth (e.g. what CA combination)”. From our understanding: 
· For UE capability for CA bandwidth class: It is hard to reuse the concept of CA bandwidth class (i.e., the implication for aggregated transmission bandwidth configuration, number of contiguous CC, and nominal guard band). The reasons are summarized as: (1) however how to achieve the aggregated bandwidth is left for UE implementation flexibility, i.e., one wideband CC, 2 CCs, or even larger number of CCs are all possible. (2) Given the agreement from NR spectrum utilization discussion, the number of RB for single CC is very complex (considering different numerologies and channel bandwidth), it is particularly hard to define CA bandwidth class (including the aggregated BW) into different class. (3) Because the number of CCs in UE to support a certain channel BW is agreed to be part of UE capability signaling, to explicitly define CA bandwidth class seems not necessary. 
[bookmark: OLE_LINK2]Proposal 1: CA bandwidth class is not enough for intra-band contiguous CA, which should be replaced by number of CC. For UE capability indication on intra-band contiguous CA more specific bandwidth combination may be needed.

3 How to Handle Band Combination Set (BCS) for NR
3.1 Background of BCS in LTE
In LTE, the concept of band combination set is introduced to address the operational needs for different bandwidth combinations for network deployment, and the field supportedBandwidthCombinationSet in UE-EUTRA-Capability is utilized to indicate the particular band combination set defined in TS36.101 can be supported or not: 
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	supportedBandwidthCombinationSet
The supportedBandwidthCombinationSet indicated for a band combination is applicable to all bandwidth classes indicated by the UE in this band combination.
Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination, see 36.101 [42]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. The UE shall neither include the field for a non-CA band combination, nor for a CA band combination for which the UE only supports Bandwidth Combination Set 0.
	-



From the above IE for LTE, we can observed that BCS support is provided per band combination, and if the capability of the fallback band combination is skipped, no BCS field will be signalled, which based on our understanding means eNB shall conclude the BCS support information from the high order band combination, with a clarified rule specified in RAN2 spec. For this issue, RAN4 has suggested the following rules to RAN2 [3]:   
	Based on RAN4 agreement (captured in reply LS to RAN2 in Rel-13 discussion, i.e., R2-144079), 
A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination. 
RAN4 would like to provide the following assumptions of the BCS support for fallback combinations:
· For fallback band combination by releasing SCell uplink configuration, the BCS support is assumed to be the same as high order band combination.
· For fallback band combination by releasing at least one SCell, no BCS support information of the fallback band combination can be deducted from the signalling for high order band combination. 
Furthermore, based on RAN4’s study and the current status of CA band combination and BCS definition in RAN4, it is beneficial that the BCS support information of fallback band combination is considered as part of UE capability when UE determine differentFallbackSupported (Rel-13) field or add explicit fallback BC capability for diffFallbackCombReport (Rel-14).



3.2 Discussion for NR
With the above definition and discussion related to BCS concept kept in mind, we would like to provide our view in the scenario of LTE-NR DC, i.e., How to handle BCS for NR? i.e., to reuse exiting BCS concept or adopt simplified BCS concept or no BCS. To answer the above question, we still have to split the discussion to LTE and NR band combination in LTE-NR DC. 

Question 1: How to handle BCS for LTE BC within LTE-NR DC?
Based on current agreement to handle NR/LTE band combinations in procedure perspective and the complexity of LTE bands in practice, from our understanding, similar concept of BCS will be utilized by operator rapporteurs for individual band combinations based on their demand, i.e., the concept of BCS will be used to specify the band combination requirement, and there are at least two scenarios to add more BCSs for a certain band combinations: (1) upon operators’ new demand, (2) required due to latter defined upper BCs (similar to LTE practice). Furthermore, considering the corresponding LTE BC shall anyway be supported in LTE spec (to enable LTE operation fallbacked from LTE-NR DC), there is no extra work needed for introducing this BCS concept in LTE BC within LTE-NR DC. More importantly, for LTE-NR DC, we would like minimum impact on legacy LTE implementation, and based on this principle, the BCS concept for LTE BC can be reused:
[bookmark: OLE_LINK1]Proposal 2: For LTE band combination within LTE-NR DC, BCS concept shall be reused, and the agreement for LTE fallback BC should be followed.

Question 2: How to handle BCS for NR BC within LTE-NR DC?
If we consider NR’s wideband operation concept, the necessity of BCS in NR BC (which may be defined in the future release) will be questionable. Based on current RAN4 discussion for wideband operation, both small bandwidth UE and wide bandwidth UE shall be allowed to access the wideband operating gNB [4], i.e.,
	Addition of new maximum channel bandwidths in a backwards compatible way should be allowed in a future release
· Legacy UEs should still be able to operate in a channel with the newly introduced bandwidth


Since it is required to ensure forward compatibility when introducing new maximum channel bandwidths, at least from UE perspective, to report UE’s support of certain BCS is not necessarily desirable (especially considering per-band bandwidth support information will anyway be reported). Based on this and to minimize the RAN4 work load, we propose not introduce BCS concept for NR BC in LTE-NR DC.   
Proposal 3: For NR band combination within LTE-NR DC, no BCS concept will be introduced.

4 Conclusion
In this paper, we give our proposals on how to handle CA bandwidth class for NR, i.e., 
Proposal 1: CA bandwidth class is not enough for intra-band contiguous CA, which should be replaced by number of CC. For UE capability indication on intra-band contiguous CA more specific bandwidth combination may be needed.
And for the concept of how to handle band combination set (BCS) for NR, we have the following proposals: 
Proposal 2: For LTE band combination within LTE-NR DC, BCS concept shall be reused, and the agreement for LTE fallback BC should be followed.
Proposal 3: For NR band combination within LTE-NR DC, no BCS concept will be introduced.
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