3GPP TSG RAN Meeting #80    	            RP-180993     
La Jolla, CA, USA, 11th – 14th June 2018

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: _GoBack]Title:	Summary of email discussion; Other miscellaneous NR enhancements/leftovers
[bookmark: Source]Agenda Item:	9.1.11
[bookmark: DocumentFor]Document for: 	Discussion and Decision

1. Introduction
Following email discussions for scoping WI/SI have been approved [1] [2]:
	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



This document summarizes the email discussion on other miscellaneous NR enhancements/leftovers. Interim report is found in [3].

2. Discussions
Companies are encouraged to provide views on the following. 
Q1: What are the necessary NR enhancements/leftovers in Rel-16 that are not covered by the other email discussions listed above?
	Company
	View

	Ericsson
	We have currently not identified any such enhancements that need a different work item on miscellaneous topics. Each item that we have seen can fit within one of the topics already being discussed.

	Xiaomi
	1. On-demand SI support for connected UE
2. Multiple preamble transmission support

	NTT DOCOMO
	We identify some needs of NR enhancements in Rel.16, but all necessary enhancements seem being well discussed in the respective topics so far. 

However, following two notes are emphasized:
(1) We would like to make sure that even if a particular solution is to be defined under a specific WI, the solution should be available for various UEs as long as it is useful/necessary. Typical example is URLLC which is a specific demand-based WI (i.e., targeting specific use-cases with specific requirements). If particular solution(s) is/are supported to enable URLLC use-cases under the corresponding WI, it should also be applicable to eMBB-only use-cases if necessary. We think it is beneficial to capture this note in the WID (if there is). This would impact on UE capability signaling design (e.g., no ‘bundled URLLC’ capability) at the end of Rel.16.
(2) If a respective WI aims to specify solutions that are useful/necessary not only for specific use-cases but also for other use-cases, the scope of the WI will tend to be very big. The consequence will be narrowing-down the solutions due to the limited TUs. For such case, the prioritization for the respective WI should in general be based on the necessity for the specific use-cases primarily scoped in the WI. 

	Nokia
	1. Number of RAN4 requirements for features, which are already specified in the Rel-15 RAN1 and RAN2 specifications, e.g. FR2 BS and UE requirements for 256 QAM, UE requirements for almost contiguous UL CP-OFDM transmissions
2. NR-NR dual connectivity support including asynchronous and synchronous cases
3. BWP/CA adaptation enhancements

	CATT
	Some features were de-prioritized from NR Rel-15.   However, most of them have been incorporated by individual Rel-16 feature proposals.  No specific  NR features are needed to be done in Rel-16

	vivo
	1. Some UE internal issues (e.g. IDC, overheating) have been observed in Rel-15. In our understanding, the solutions need to be addressed if these issues cannot be solved in Rel-15. 
a) Temporary capability reporting for the IDC or overheating. 
2. Response-driven paging, which has been postponed in Rel-15.

	OPPO
	So far the scopes of other WIs under discussion are not well justified. Hence the following enhancements can be considered in this discussion, unless all of them are well captured in other Wis.
1. Enhancements on time-domain resource allocation (both for low-latency eMBB and URLLC). Some of belows may be captured by other WI discussions, e.g. URLLC enhancement. We support them as a part of that WI. However, these enhancements are also applicable for low-latency eMBB which is not included in the use cases of URLLC enhancements.
· Low-latency PDSCH/PUSCH enhancement, e.g. 
· Support 1-14 symbols PDSCH duration
· Support PDSCH starting symbol indication relative to PDCCH
· Support PDSCH/PUSCH duration across slot boundary
· Enhancements on multiplexing between different durations, e.g.
· Support non-contiguous symbols/slots for PDSCH/PUSCH
· Multi-slot PDSCH/PUSCH enhancement
· Support slot determination based on DL/UL assignment, as multi-slot PUCCH in R15.
2. Support of simultaneous multiple numerologies at UE. This can be captured in the discussion for WI “NR spectrum utilization efficiency enhancements”. If not, it should be considered in this discussion.
· 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
· 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

	InterDigital
	We think “NR-NR dual connectivity support” and “multiple preamble transmission support” should be considered.

	Intel
	We think DL 1024QAM along with the relevant CQI/MCS tables needs to be introduced in Rel-16 NR to beat LTE which introduced 1024QAM in Rel-15. If not introduced, NR will have less spectral efficiency than LTE, which will be also shown in IMT-2020 submission.

	IITH
	PT-RS with higher density for DFT-s-OFDM waveform for sub-6GHz and high Doppler use-case



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?
	Company
	View

	Ericsson
	NA

	Xiaomi
	1. On demand SI for connected UE: For SIs required for connected UE, they have to be broadcast in every DL active BWP (as we agree that UE doesn't need to change BWP for SI reception) or dedicatedly provided (which is still unclear), since UE cannot request the SI through SI request. It leads to a large amount of resource waste, we should address this problem in rel-16.
2.Multiple preamble transmission: it is a mainly technology for supporting UE without Tx/Tx reciprocity, and can also be used for weak coverage case, in which case multiple preamble is transmitted to enhance the coverage.

	Nokia
	1. The currently specified features cannot be efficiently used and system performance is limited
2. NR-NR DC is not fully supported yet and efficient use of NR-NR DC in different deployment scenarios is not possible without support of asynchronous case e.g. for macro-small cell deployments. Async support allows to avoid synchronization between FR1 and FR2 deployments (important especially for indoor networks on FR2) 
3. BWP power saving functions do not provide expected power savings with CA

	CATT
	N/A

	vivo
	1. In device interference in some bands or overheating cannot be solved, which have huge impact on UE performance or power consumption. 
2. For paging in multi-beam operation, the paging message has to be deliverd via beam sweep. Considering the large number of beams and paging messages, it will obviously cause a signalling overload for network.

	OPPO
	The motivations of some enhancements listed in our answer to Q1 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.        

	InterDigital
	For NR-NR dual connectivity, we agree with Nokia’s comment in bullet 2) above. We also think that efficient support for asynchronous deployment scenarios is particularly important. We further find support for synchronous deployment scenarios to be much less compelling than for LTE DC, if useful at all. This is due to all the possible timing relationships between transmissions of two CGs introduced in NR, as observed by R1-1806966.
 
For NR-NR dual connectivity, power sharing is not supported (e.g. when both MCG and SCG are within FR1).
 
For multiple preambles transmissions, absence of support could result in poor coverage in FR2.

	Intel
	If DL 1024QAM is not introduced, NR will show less spectral efficiency than LTE.



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)?
	Company
	View

	Ericsson
	If there is a specific area with identified enhancements that 3GPP should do work on that is not within the scope of the above items, a dedicated WI/SI should start for that area. If there are multiple such areas, multiple areas WI/SI(s) should be started. This will keep the WI/SI focused on the area at hand.

	Xiaomi
	From our point of view, we can first agree upon the NR enhancements that should be addressed in Rel-16, and then identify which NR enhancements deserve a SI or WI, and which can be combined into one SI/WI. For those identified SI/WI, we then can try to figure out the objectives. 

	NTT DOCOMO
	Agree with Ericsson. 

	Nokia
	1. RAN4 led work item(s) for finalizing the missing requirements for features specified in Rel-15 already
2. NR-NR DC could be part of other enhancements WIDs like NR MR-DC enhancements
3. BWP/CA adaptation enhancements could be part of other enhancements WIDs like NR MR-DC enhancements

	CATT
	If the identified feature was already studied in NR SID, the identified feature should start with the work item.   Otherwise, the identified feature needs to be studied first.  

	Vivo
	1. In device related issues can be part of a Rel-16 WID or a Rel-15 TEI issue. The scope can consist of:
a. The scenario identification for IDC 
b. To address the potential challenges brought by NR design
c. Solutions similar as LTE including TDM (for both UL and DL), FDM, UL autonomous deny, dynamic capability change, could be considered.
2. Response-driven paging can be discussed with mobility enhancement for idle mode. 

	OPPO
	We see some problem about capturing an enhancement in multiple Wis based on different use cases (“overlapping” enhancement problem). For example, 2-step RACH may benefit URLLC, UE power saving, NR-U as well as low-latency eMBB. 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 results not compatible to each other. If putting it in the scope of only one WI, will it also consider the requirements of other Wis?
If we cannot find a good way to deal with the above problem, treating these “overlapping” enhancements in a dedicated WI/SI should be considered.

	InterDigital
	NR-NR DC could be included in a dedicated WI, or possibly a WI also encompassing other DC scenarios.

Multiple preamble transmission support could potentially be included in the scope of “Evaluations of NR coverage”

Note: BWP/CA adaptation enhancements could also be included in the scope of “NR Power Consumption”

	Intel
	It can be handled in either short WI or TEI16. The objectives can be to specify DL 1024QAM with new MCS table and signaling and CQI feedback for PDSCH [RAN1]. Define the relevant RRC signaling and UE capability [RAN1, RAN2]. Define the relevant BB and RF requirements [RAN4].



Q4: Any other comments?
	Company
	View

	
	

	
	

	
	

	
	




Summary
There are 10 companies’ inputs. Three companies consider that necessary enhancements are covered by the other email discussions. One company is wondering whether all the necessary enhancements are well covered by other email discussions. Some companies found specific topics that should be addressed.
So far, email discussions on scopes of Rel.16 WIs/SIs are still ongoing. Besides, there is no majority view on what should be addressed as left-over issue in this email discussion. Hence, here the moderator suggestion is still to see the outcome of email discussions scoping WIs/SIs and RAN#80 decisions.
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