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1 Introduction
At the RAN #79 and RAN #80 meetings, a slew of email discussions was agreed to gauge the interest in various study and work item proposals, to solidify the corresponding study and work item descriptions, and to prepare for a down-selection or prioritization of items for the Rel. 16 time frame. 
Table 1: Summary of email discussions on potential Rel. 16 study and work items

	Topic
	Moderator

	MIMO (NR & LTE)
	Samsung

	NR Voice (including fallback)
	Huawei

	IoT/eMTC evolution (NR & LTE)
	Ericsson

	Broadcast (NR & LTE)
	Qualcomm

	NR V2X
	Vodafone

	NR Positioning
	Intel

	NR Flexible duplex
	LG

	NR Power consumption
	CATT

	NR URLLC enhancements
	Nokia

	NR Mobility
	Intel

	LTE enhancements (other than IoT, MIMO, broadcast)
	SoftBank

	NR Spectrum utilization efficiency enhancements
	Huawei

	NR design beyond 52.6GHz
	Intel

	Evaluations of NR coverage
	China Telecom

	Study on solutions evaluation for NR to support Non Terrestrial Network
	Thales

	Remote interference management in NR
	LG

	Data collection/MDT/SON
	CMCC

	Study on 6 – 24GHz frequency range
	Dish

	Other miscellaneous NR enhancements/leftovers
	NTT DOCOMO


In this document, we present our views on possible NR spectrum utilization efficiency enhancements in Rel. 16. 
2 View on CA and BWP enhancements for NR Rel. 16
As a starting point, the moderator of the corresponding email discussion [NR_spectrum_enh] provided an initial list of potential scenarios motivated by the proposal in [1]:
	Potential scenario #1: non-collocated deployment of the site receiving NR SUL and the site transmitting NR DL, where the DL and the SUL are in the same serving cell for a UE
Potential scenario #2: multiple SUL frequencies in one network

Potential scenario #3: defining more band combinations with SUL

Potential scenario #4: more efficient use of scattered spectrum within a band

Potential scenario #5: support of irregular spectrum blocks

Potential scenario #6: support of multiple services in one carrier for a UE, where different services can be served using different numerologies


The above six scenarios can broadly be grouped by the NR features they strive to enhance:
1. Supplementary uplink (scenarios #1, #2, #3)

2. CA enhancements (scenario #4)

3. Flexible bandwidth (scenario #5)

4. Bandwidth part enhancements (#6)

At least for the non-SUL features, many of the proposed enhancements had already been proposed and discussed during the Rel. 15 study item and subsequently were discussed during the work item. For example, CA and BWP enhancements were proposed in the very first 3GPP 5G NR meeting [2] and were intensively studied during the work item phase [3]
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[4]. Similarly, a flexible bandwidth design for NR was agreed in the second NR 5G study item meeting [5]:
	Agreements:
· NR should support of flexible NW and UE channel bandwidth

· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

· FFS: minimum bandwidth

· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception

· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink


During the process of finalizing 5G NR, many important features, some of which had tremendous support and had undergone extensive discussion and study, were down-prioritized simply because of the accelerated timeline to deliver a first drop of 5G NSA specifications.  Now, with the first release of 5G NR completed, resuming work on these seems like the natural thing to do.
Observation: The majority of CA and BWP enhancements proposed for Rel. 16 had already been mentioned in the very first meetings of 5G NR in 2016 and subsequently, have been extensively studied in the Rel. 15 work item phase. They were down-prioritized because of a lack of time, not due to lack of support or technical merit. 
Proposal 1: RAN1 to resume work on CA and BWP enhancements in a dedicated Rel. 16 work item that primarily addresses those features that were de-prioritized in Rel. 15. 

In particular, AT&T is interested in the following CA and BWP enhancements that did not make it into the Rel. 15 specifications, but which were proposed and discussed during the Rel. 15 timeframe at the working group level:

· Fast BWP adaptation [6] and C-DRX operation with BWP [7]
· L1 SCell (de)activation [8]
· PUCCH on carriers/cells without SSB for load balancing in intra-band CA, particularly in FR2 [9]
· UL carrier switching for signals/channels other than SRS where the UE only supports one active UL carrier which can dynamically be switched among a set of RRC configured carriers for load balancing [9]
· RRM measurements with simultaneous data reception on carriers without SSB
Note that some of these may overlap with Rel. 16 work on NR power consumption and RAN should discuss this potential overlap in their Rel. 16 work planning. Generally, though, given these are Rel. 15 proposals that were de-prioritized due to lack of time, we don’t necessarily see a strong motivation to first study potential enhancements in a study item. Rather, CA/BWP enhancements are mature enough as is to commence in a Rel. 16 work item from the onset. 

Proposal 2: RAN to consider the potential overlap between Rel. 16 CA/BWP enhancements and Rel. 16 studies on NR power consumption

Proposal 3: Rel. 16 CA/BWP enhancements are mature enough to commence in a work item from the onset

In addition to the above enhancements that are mainly left-overs from Rel. 15, we see one important SUL enhancement that is motivated by deployment needs. Currently, SUL carriers are paired with TDD carriers. However, some TDD carriers may have to be operated as DL only (“SDL”) due to their proximity to adjacent FDD DL spectrum. Today, these SDL carriers have to be configured as SCells. SUL, however, opens up the possibility to pair an SDL (DL only) “TDD” carrier with an SUL carrier. For example, said SDL “TDD” carrier could be paired with an SUL carrier for NR SA operation where the SUL carrier is deployed in overlapping spectrum with LTE FDD UL spectrum. We think such deployment options can be standardized with minimal specification impact, particularly, the only missing piece seems to be to prevent UE initiated PRACH transmissions on the SDL carrier. Hence, given the minimal specification impact of this solution and in light of the flexibility it offers to operators in their deployment options, we propose to include the solution into Rel. 16 normative work.

Proposal 4: RAN to include into the Rel. 16 normative work SUL enhancements where an SDL (DL only) “TDD” carrier is paired with an SUL carrier. 
Lastly, in regard to flexibility bandwidth solutions, we agree that this was meant to be a cornerstone of 5G as evident from the agreements above. At the same time, we acknowledge that RAN4 has already studied similar proposals in prior releases without ensuing normative work. Nevertheless, we feel such a feature is important enough to operators to include such studies for NR in a spectrum utilization efficiency enhancements study item.
Proposal 5: RAN to include flexible bandwidth solutions into a Rel. 16 spectrum utilization efficiency enhancements study item
3 Conclusion

In this contribution, we presented our views on possible NR spectrum utilization efficiency enhancements in Rel. 16. The following is observed and proposed:
Observation: The majority of CA and BWP enhancements proposed for Rel. 16 had already been mentioned in the very first meetings of 5G NR in 2016 and subsequently, have been extensively studied in the Rel. 15 work item phase. They were down-prioritized because of a lack of time, not due to lack of support or technical merit. 

Proposal 1: RAN1 to resume work on CA and BWP enhancements in a dedicated Rel. 16 work item that primarily addresses those features that were de-prioritized in Rel. 15. 

Proposal 2: RAN to consider the potential overlap between Rel. 16 CA/BWP enhancements and Rel. 16 studies on NR power consumption

Proposal 3: Rel. 16 CA/BWP enhancements are mature enough to commence in a work item from the onset

Proposal 4: RAN to include into the Rel. 16 normative work SUL enhancements where an SDL (DL only) “TDD” carrier is paired with an SUL carrier. 

Proposal 5: RAN to include flexible bandwidth solutions into a Rel. 16 spectrum utilization efficiency enhancements study item
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