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1. Overall Description:

RAN1 is discussing a variety of options for both DL and UL transmission on a wideband carrier (> 20 MHz) in unlicensed spectrum that may or may not require multiple active bandwidth parts, as per the following agreement:

Agreement:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.
· For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP
· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB
· Note: CCA is declared to be successful or not in multiples of 20 MHz.
· FFS for UL operation including some or all of above options can be applied
· Note: Capture the following in TR only after further discussion for down-selecting from the options in RAN1#95.

A commonality amongst the above listed options is that the carrier spans multiple 20 MHz “LBT sub-bands.” By LBT sub-band, it is meant that listen-before-talk (LBT) operation is performed in units of 20 MHz in order to comply with the channelization structure for unlicensed bands, e.g., Band 46. It is RAN1’s understanding that for parts of the carrier, including the LBT sub-band that fails LBT (see example in Figure 1), the following may occur:
· RF leakage due to transmission may occur into these parts
· Interference may be received from these parts from nodes of the same/different RAT, potentially causing blocking
Note: in Figure 1, the dark blue corresponds to the part of the carrier where transmissions from a node (gNB or UE) occur due to LBT success.
 
It is RAN1’s assumption that RAN4 will define RF requirements for carrier aggregation of 20 MHz carriers operating in unlicensed spectrum, e.g., analogous to CACLR requirements for LTE-LAA [1, Section 6.6.2.2]). However, RAN1 recognizes that potential new requirements may be needed for the case of wideband carrier operation (> 20 MHz). To progress work in RAN1, it is important to understand if new requirements are needed and if so whether those requirements could be the same as for CA but defined to apply within a wideband carrier, since it impacts various aspects of the above options, e.g., BWP configuration/activation, sub-band/wideband LBT, transport block processing, etc. Based on the above discussion, RAN1 respectfully asks RAN4 to provide answers to the below questions. Additionally, RAN1 respectfully asks RAN2 to take into account the above RAN1 agreement in their further work from an L2 protocol perspective. 



[image: ]
Figure 1: Wideband carrier operation for NR-U with LBT performed on a 20 MHz basis in each “LBT sub-band.” In this example, LBT fails in 1 out of 4 defined LBT sub-bands.

· Question 1: Will there be a need for RF requirements within a wideband carrier (> 20 MHz) that spans multiple “LBT sub-bands?” Please consider transmit/receive requirements at both gNB and UE.

· Question 2: Will guard bands be needed at the edges of each “LBT sub-band”?

· [bookmark: _Hlk525638264]Question 3: If yes to either of the above questions, could RAN4 provide a feasibility assessment on the development of such RF requirements? Please consider at least the following aspects:
· Transmission to/from one UE on either contiguous or non-contiguous “LBT sub-bands” within a carrier and combinations thereof
· RF filtering aspects at both the base station (BS) and UE including time required to adapt filtering to meet new RF requirements, and whether RF filtering would be adaptive or not
· Whether or not the requirements are different for the options listed in the above RAN1 agreement
· Whether or not the requirements can be the same as for CA but defined to apply within a wideband carrier

2. Actions:
To RAN WG 4 group
ACTION: 	RAN WG1 kindly asks RAN WG4 for a response to the above questions during RAN1#95 such that RAN1 may incorporate a feasibility analysis in TR 38.889 prior to RAN#82. If time is limited, at least a response to Question 1 and 2 is helpful.

To RAN WG 2 group
ACTION: 	RAN WG1 kindly asks RAN WG2 to take the above RAN1 agreement into account in their further work. 

3. Date of Next TSG-RAN WG1 and TSG-RAN Meetings:
TSG-RAN WG1 Meeting #95	12 – 16 November 2018	Spokane, USA
TSG-RAN Meeting #82		10 – 13 December 2018	Sorrento, Italy
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