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1	Introduction
After RAN#79 meeting, a set of discussions on potential R16 NR WIs/SIs were carried out on RAN_Draft reflector. Although most of potential enhancements can be captured in scopes of other WIs/SIs, some enhancements related to NR core system design may not be well covered. A dedicated WI may be needed to address the miscellaneous NR enhancements. In this paper, OPPO’s opinions onmiscellaneous NR enhancements/leftover are introduced.
2		Discussion
As the moderator of the this WI discussion, NTT DOCOMO asked three questions in the email discussion:
· Q1: What are the necessary NR enhancements/leftovers in Rel-16 that are not covered by the other email discussions?
· Q2: For the necessary NR enhancements/leftovers provided in Q1, if any, which scenarios/use-cases cannot be supported if the enhancements/leftovers are not addressed in Rel-16?
· Q3: For the necessary NR enhancements/leftovers provided in Q1, if any, how do you think SI(s) and/or WI(s) should be established? What should be the objectives for the potential SI(s) and/or WI(s)?
Our answers to the questions were sent to the email reflector, which briefly included our views. Here our opitions are introduced in details.
2.1		NR enhancements probably not covered by other R16 WI discussions
So far the scopes of other WIs under discussion are not well justified. Some enhancemenets are considered by various discussions simultaneously, but are not necessarily scoped in the final version of WID. On the other hand, some enhancements have not covered in the scope of any ongoing discussion. From our perspective, the following enhancements can be considered in the discussion of “other miscellaneous NR enhancements/leftover”, unless all of them are well captured in other WIDs.
1. Enhancements on time-domain resource allocation (both for low-latency eMBB and URLLC)
Some of belows may be also discussedin other WI discussions, e.g. URLLC enhancement. We support them as a part of URLLC WI. But if they are scoped in the final URLLC WID has not yet decided. Meanwhile, these enhancements are also applicable for low-latency eMBB which is not included in the use cases of URLLC enhancements. Hence we think it is necessary to also discuss the enhancements here at least for the low-latency eMBB cases.
· Low-latency PDSCH/PUSCH enhancement, e.g. 
PDSCH/PUSCH with lower transmission latency is not only helpful for URLLC services, but also beneficial for high-throughput eMBB data services. To simplify the R15 NR equipment and device implementation, R15 specification adopted a relative simple design, but meanwhile constrained the system flexibility and efficiency. R16 should consider to improve thespecifications in following aspects:
· Support 1-14 symbols PDSCH duration
In R15, 1-14 symbols are supported for PUSCH duration, but only 2, 4, 7 symbols are specified for PDSCH. The asymmetry should be fixed in R16, not only for URLLC, but also for eMBB.
· Support PDSCH starting symbol indication relative to PDCCH
In R15, a unified design is adopted for simplicity in which the starting symbol of PDSCH is always indicated relative to start of slot. But at least in case of K0=0, allowing PDSCH starting point to be indicated relative to PDCCH will enable a faster PDSCH transmission, e.g. alway enabling PDSCH to start from end of PDCCH. Adding the new indication type will not lead to a DCI overhead increase, but only allow gNB to configured some new SLIV settings in the pdsch-AllocationList.
· Support PDSCH/PUSCH duration across slot boundary
In R15, a simplified design is adopted that the PDSCH/PUSCH always terminates at the end of the slot. But if the PDSCH/PUSCH starts from the last several symbols in the slot. This significantly constrains the PDSCH/PUSCH duration. When the PDSCH/PUSCH needs a longer duration than the number of symbols left in the slot, the PDSCH/PUSCH transmission has to be delayed to the next slot. This leads to increase of PDSCH/PUSCH transmission latency. R16 specification should remove this constraint.
· Enhancements on multiplexing between different durations, e.g.
· Support non-contiguous symbols/slots for PDSCH/PUSCH
The tool specified in R15 is the DL pre-emption indication (PI). However, this is a countermeasure when URLLC UE puncturing eMBB UE has happend. A more efficient approach is to enable a more flexible multiplexing between URLLC and eMBB UEs. An enhancement is to supportnon-contiguous symbols/slots for PDSCH/PUSCH, e.g. indicating symbols in the slot using a bitmap. When gNB envision a possible presense of URLLC service in the slot, the gNB can reserve some symbols for the URLLC service when allocating the eMBB resources. On the other espects, this also enable the gNB to fully utilize the fragemented time resource for URLLC service when only some contiguous symbols are left after eMBB resource allocation. Adding the new resource allocation type will not lead to a DCI overhead increase, but only allow gNB to configured some new SLIV settings in the pdsch-AllocationList.
· Multi-slot PDSCH/PUSCH enhancement
· Support slot determination based on DL/UL assignment, as multi-slot PUCCH in R15.
This is another asymmetry in R15. Since the DL/UL assignment in NR is more flexible than that in LTE, if the UE cannot determine the applicable slots for UL multi-slot transmission based on DL/UL assignment, the applicability of multi-slot transmission would be highly constrained. In R15 specification, UE can determine the applicable slots for multi-slot PUCCH. But slots allocated for PDSCH/PUSCH conflicting with DL/UL assignment will be omitted. In R16, adopting the determinationsimilar to multi-slot PUCCH should be supported for multi-slot PDSCH/PUSCH.
2. Support of simultaneous multiple numerologies at UE. 
This enhancement can be captured in the discussion for WI “NR spectrum utilization efficiency enhancements” or ”URLLC enhancement”. If not, it should be considered in this discussion.
If different types of services with different latency requirements need to be simultaneously supported at a UE, the enhancement should be considered. A smaller subcarrier spacing can provide a higher spectrum efficiency for the eMBB services not sensitive to latency. A larger subcarriers spacing is in favor of low-latency transmission for eMBB or URLLC services. In R15, only a single active BWP (thus also a single active numerology) is supported. In R16, it should be considered to support multiple active numerologies at a UE. Two approaches can be considered to achieve this enhancement:
· Approach 1: Support multiple active BWPs without extending the definition of BWP
· If the definition of BWP is not changed, the simultaneous active BWPs need to be supported to enable more flexible resource allocation and multiple service types. But this may complicate the UE RF operation and power saving effort. 
· Hence the risk of multiple active BWPs needs to be carefully studied, unless the configuration of the BWPs which can be simultaneously activated is well constrained, e.g. the BW and center frequency should be same.
· Approach 2: Not support multiple active BWPs, but extending the definition of BWP 
· This is another alternative that avoids activating multiple BWPs with different BWs or center frequencies. A BWP configuration can be associated to multiple numerologies. In this case the motivation of BWP is narrowed down to only UE RF capability and power saving. Multi-numerology resources can be scheduled within the BWP.
· The pros and cons of this approach should be studied compared with Approach 1.
3. PDCCH enhancements. 
If this is not captured by other WI discussion, it should be considerd in this WI.
· 2-Stage DCI
Could be helpful for low-latency, power-saving PDCCH monitoring, not only for URLLC, but also for eMBB UEs.
· Other types of GC-PDCCH, e.g. UE-group HARQ-ACK
4. PUCCH enhancements. 
If this is not captured by other WI discussion, it should be considerd in this WI.
· UCI compression, e.g. HARQ-ACK bundling
· Simultaneous PUCCH and PUSCH transmission
· Transmit diversity
5. Initial access enhancements.
If this is not captured by other WI discussion, it should be considerd in this WI.
· Multiple SS/PBCH blocks operation
· Indication of the frequency locations of additional SS/PBCH blocks besides the cell-defining SS/PBCH block to the UE for rate matching purposes
· RRM measurement based on multiple SS/PBCH blocks
· Paging enhancement
· FDMed paging occasion to boost the paging capacity 
· UL/DL data transmission in inactive state
2.2		Use cases probably not covered by other R16 WI discussions
The motivations of some enhancements listed in Section 2.1 may be captured by other WI discussions, e.g. URLLC, UE power saving, spectrum utilization enhancement.
However, the use cases/scenarios of some enhancements are not yet in the scope of other WIs, e.g.
· Low-latency eMBB enhancements
The enhancement can improve the service provision and even the throughput of eMBB system, e.g. 1-14 symbols PDSCH duration, PDSCH starting symbol relative to PDCCH, PDSCH/PUSCH duration across slot boundary
· Multi-slot PDSCH/PUSCH enhancements
If we agree the multi-slot transmission is necessary in coverage enhancement, it should be supported for PDSCH/PUSCH, rather than only for PUCCH.
· More efficient PDCCH/PUCCH
We are not suggesting the R15 PDCCH/PUCCH do not work, but some aspects are not optimized. If we hope NR is competitive over LTE, the optimization should be allowed although the use case is still the old.
· More efficient PDSCH transmission around SS/PBCH blocks
Currently in Rel-15, the UE is not aware of frequency location of the SS/PBCH blocks other than the cell-defining SS/PBCH bolck.Therefore, there would be scheduling restriction for PDSCH around those SS/PBCH blocks
· Sufficient paging capacity
In order to support beam sweeping, there needs to be more slots within one paging occasion. The total paging occasion could be provided would be less than that of LTE. It can be forseen that there would be more and more UEs in 5G network. Support FDMed paging occasion can solve this issue.    
2.3		“Common enhancements” problem
We see some problem about capturing a common enhancement in multiple WIs based on different use cases (“common enhancement” problem). For example, 2-step RACH may benefit URLLC, UE power saving, NR-U as well as low-latency eMBB. The problem is which WI should capture the enhancement. If putting it in the scopes of multiple WIs, the scope of different WI will overlap, and they may develop conflicting agreements not compatible to each other. If putting it in the scope of only one WI, how will it also consider the requirements of other WIs?
If we cannot find a good way to deal with the above problem, the“common enhancements”should be captured in a dedicated WI/SI, e.g. in the WI “Other miscellaneous NR enhancements/leftover”.
3	Conclusion
[bookmark: _GoBack]Proposal 1: Consider the enhancements in Section 2.1 for the potential R16 WI “Other miscellaneous NR enhancements/leftover” if they are covered by other R16 WIs.
Proposal 2: A “common enhancements” related to the scopes of multiple R16 WIs should be captured in the WI “Other miscellaneous NR enhancements/leftover”.
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