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1. Introduction & Background

In RAN1#88 meeting, it is agreed that a UE can utilize multiple Rx/Tx chains to support one wideband carrier as shown below [1].

Agreements:
· Prepare draft LS in R1-1703919 – Peter (Qualcomm) to RAN4 to inform that RAN1 is discussing following alternatives for a wider BW CC, i.e., CC BW greater than X (e.g., 100 MHz), 
· A) UE is configured with one wideband carrier while the UE utilizes multiple Rx/Tx chains (Case 3)
· B) A gNB can operate simultaneously as wideband CC for some UEs (UEs with single chain) and as a set of intra-band contiguous CCs with CA for other UEs (UEs with multiple chains)
· FFS: Potential impact on design for the wide BW signal/channels
· Note: The support of multiple Rx/Tx chains in the gNB within one wideband CC is not addressed in above discussion
In addition, multiple numerolgies are supported in NR in order to fulfill the requirements for different usage scenarios, such as URLLC, eMBB, mMTC. Different nummerologies should be able to be multiplexed in frequency domain for a better performance when UEs have different types of data. Therefore, in frequncy domain, there will be different bandwidth parts corresponding to different numerologies. A simple and straigntforwaed way is to assume a single RF chain and PA for each numerology segment in one carrier [2]. A UE which supports multiple types of data, e.g. URLLC and eMBB, will have multiple RF chains to transmit and/or receive data. 
In RAN1#89 meeting [3], the following agreements are achieved:

Agreements:
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration

· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.
· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching
A UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant. In some cases, it is beneficial to active only some anchor bandwidth parts irrespective of the service type. In the contribution, we discuss the NR transmission on wider bandwidth with anchor bandwidth part.
2. Downlink anchor bandwidth part
As discussed above, a UE can utilize multiple RF chains to support a wider bandwidth transmission. And each RF chain may correspond to a single numerology with a certain bandwidth. Different numerologies are used to fulfil the requirements of different services. When a UE has multiple types of services, it has to turn on all RF chains which transmit and/or receive the corresponding data. In general, the uplink resources with certain numerology will be scheduled by the UL grant transmitted in the downlink resources with the same numerology. However, in some cases, there may not be symmetrical downlink and uplink data, i.e. a UE may only have uplink data during a certain time of period. In this case, if all the RF chains of the transmitter and receiver are turned on, unnecessary power consumptions of the RF chains with no data reception will reduce the energy efficiency of the UE. A DL bandwidth part can be selected as the DL anchor bandwidth part and the RF chain of this bandwidth part is always turned on. The RF chains of other bandwidth parts will be turned off for the sake of power saving. All the UL transmission will be scheduled by the PDCCH transmitted on the anchor bandwidth part as shown in Figure 1.
In Figure 1, the numerology of the DL anchor bandwidth part is 15 kHz. The numerology of the UL data transmission is 30 kHz. Since there will be no downlink data transmitted on the resources with numerology of 30 kHz, the corresponding receiver RF chain is turned off at the UE side. The UE will switch to the DL anchor bandwidth part for PDCCH detection. Furthermore, since the numerologies of the PDCCH and the data are different, the timing between UL assignment and UL data should be clearly specified. E.g, if the timing is counted based on the numerology of the UL resources, then the UL data will be transmitted in n+4 slot. If the timing is counted based on the numerology of the DL anchor bandwidth part, then the UL data will be transmitted in the slot with the same starting timing as the n+2 slot in the anchor bandwidth part.
In addition, the UE can assume to receive in the DL anchor bandwidth part in the case no DL bandwidth part is configured to the UE. Furthermore, DL anchor bandwidth part can also be used to maintain minimum connection such as in IDLE mode, 
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Figure 1 Downlink anchor bandwidth part scheduling
Proposal 1: A DL anchor bandwidth part should be selected for NR UE.

3. Uplink anchor bandwidth part
Similarly, as discussed in section 2, a UE may only have downlink data during a certain time of period. In this case, if all the RF chains of the transmitter and receiver are turned on, unnecessary power consumptions of the RF chains with no data transmission will reduce the energy efficiency of the UE. A UL bandwidth part can be selected as the UL anchor bandwidth part and the RF chain of this bandwidth part is always turned on. The RF chains of other bandwidth parts will be turned off for the sake of power saving. All the ACK/NACK of the DL data will be transmitted on the anchor bandwidth part as shown in Figure 2.
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Figure 2 UL anchor bandwidth part for ACK/NACK
In Figure 2, the numerology of the UL anchor bandwidth part is 30 kHz. The numerology of the DL data transmission is 15 kHz. Since there will be no uplink data transmission other than ACK/NACK of the DL data, the transmitter RF chain with 15 kHz SCS is turned off at the UE side. The UE will switch to the UL anchor bandwidth part for ACK/NACK transmission. Furthermore, since the numerologies of the DL data and ACK/NACK feedback are different, the timing between DL data reception and the corresponding acknowledgement should be clearly specified. E.g, if the timing is counted based on the numerology of the UL anchor bandwidth part, then the ACK/NACK will be transmitted in n+6 or n+5 slot. It depends on how the slot n is counted: align with start of the DL data transmission or align with the end of the DL data transmission. If the timing is counted based on the numerology of the DL data resources, then the ACK/NACK will be transmitted in the slot with the same starting timing as the n+3 slot in the DL data resources.
In addition, the UE can transmit in the UL anchor bandwidth part in the case no UL bandwidth part is configured to the UE. 
Proposal 2: An UL anchor bandwidth part should be selected for NR UE.
4. Conclusion

In this contribution, the NR transmission on wider bandwidth with multiple bandwidth parts is discussed. And following proposals are given: 
Proposal 1: A DL anchor bandwidth part should be selected for NR UE.
Proposal 2: An UL anchor bandwidth part should be selected for NR UE.
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