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1
Introduction
Since its kick-off in March 2017, Rel-15 NR Work Item has undergone four working group level meetings, in April, May, June and August, respectively. Significant progress has been made. However, there are still quite a lot of remaining issues to be finished before December 2017 when PHY layer specification should be completed. In this contribution, we first outline the remaining issues that are essential for NR Phase 1. Then we discuss some working procedure and organization, aiming to improve the efficient use of online time, in particular for heavy-loaded working groups.
2
Remaining essential issues
In March 2017, Work Item of Rel-15 NR was approved [1] which set the foundation of 5G New Radio. The timeline of this WI was set aggressively to satisfy the strong demand for NR acceleration. To ensure the on-time completion, several work plans, not just at working group level, but at each topic levels, were proposed and largely followed. They are:
· Work plan for Rel-15 NR WI [2]
· Updated work plan for NR initial access and mobility [3]
· Open issues and work plan for wider BW operation [4]
· Open issues and work plan for LTE/NR coexistence [5]

· Proposals on work plan for scheduling/HARQ aspects [6]

· Work plan for NR MIMO [7]

· Work plan for NR channel coding [8]

It is noted that those work plans were laid out in May meetings. After June NR Ad-hoc meeting and August meeting, the remaining issues were further narrowed down. In the following, we list some remaining aspects of PHY layer topics that are essential to NR Phase 1. They are in contrast to the issues/features addressed in our companion paper which may not be essential to the normal operation of Phase 1 NR and could be postponed or de-prioritized [9]. 
In the areas of initial access & mobility, MIMO, HARQ & control, channel coding, duplex and UL power control, more detailed lists of remaining essential issues are provided in the annex, as an example.
3
Discussion on working procedure and organization

From the remaining issues listed in the annex, it is observed that there are quite a lot of design details to be finished for the essential features of Phase 1. Compared to the work plans set in [2-8], many of the key features are still outstanding, which would constitute the major portion of time units in the up-coming working group level meetings, especially for heavy-loaded working group. Therefore, in order to meet the date of December 2017, the most important thing is to improve the efficiency for online discussions. A few procedures may be considered, to improve the efficiency. 

· Focus only on the essential features and aspects
As the first release of a new generation of wireless communication, NR can potentially include many appealing techniques that may provide various performance benefits, reduce the implementation complexity, improve the network and terminal power efficiency, etc. However, for NR Phase 1, there are very definite design targets and goals. Hence, it is crucial to stick to those essential features. Within each essential feature, some aspects are vital for a system to be able to work, while some others are rather optimization oriented. The principle of focusing on essentials should be implemented at microscopic level, i.e., for each sub-agenda item. Only proposals addressing those essential aspects would be seriously considered, discussed and possibly agreed. 
· Organize the agenda items to suitable levels
There is no doubt that there are many features and aspects to be specified for NR. In order to cover all those topics in a comprehensive manner, a long list of agenda items is needed for each working group level meeting, and multiple levels of agenda items are necessary. On the other hand, setting the level too fine can sometimes be counter-productive. 
Firstly, the number of contributions surges, even with the restriction of number of contributions per each company. This not only increases the burden of maintaining the Tdocs (we are now unfortunately in the era of 5-digit Tdoc#, meaning that the total number of Tdocs# can be up to nearly 100,000 annually and about 10,000 per each working group level meeting), but also increases the workload of each delegate to track each paper and memorize its content. This process is simply not sustainable.
Secondly, NR specs reflect a system design. Within each topic or feature, many aspects are related. Too narrowly focused agenda items would prevent systematic approach for design and lead to fragmented discussions. From designers’ point of view, thinking the entire topic as a whole would ensure logically consistent flow of mind. It is understood that a little looser organization of agenda items may be a challenge to the session chairs and would set higher requirement for chairs to have a deeper knowledge of the topics. Nevertheless, we feel that this is important, so that the discussion can be more organic and productive. 
· Keep a stable schedule throughout a working group meeting
Once a schedule table is announced, it is important that this schedule can be largely kept throughout the week of a working group meeting. Stable schedule ensures early planning of the topics, not only for chair persons, but also for delegates. It is understood that in some working groups, schedules would also include offline sessions which may be subject to update during the meeting week. But the important thing is that schedule of online sessions should be fixed at the beginning of each meeting. For offline sessions, if they are important and have the decision power quite close to online sessions, their schedules should be stable as well, for example, with minimal change during the week.
· Online treatment of at least one outstanding contribution
Working group level meetings are characterized by technical discussions. Online discussion of a technical contribution would facilitate the clear understanding of the technical issues and potential solutions. That is the foundation of the subsequent discussions that may lead to possible merge, compromises, etc. Without such technical discussions, it would be difficult to maintain a good quality of study and specification. This cannot be replaced by solely Wayforward discussions that may miss many key technical details.
· Session chairing by rapporteurs
Considering the vast number of features and topics in some working groups, some items may be chaired by rapporteurs who know the topics well. We have some precedence before and it seems working quite well. 

· Better tracking of offline discussion
For offline discussions, separate folders in the inbox can be created to store the offline minutes. This would facilitate interested companies/delegates to track the offline documents. This also reduces the traffic in working group level email reflectors and curbs the distractions caused by the myriad emails flooded during the meeting weeks.
4
Conclusion

In this paper, remaining issues that are essential to NR Phase 1 physical layer were listed as example in Annex. It was observed that there are still a lot of remaining details for the completion, which would constitute the major portion of time units in the upcoming meetings before December 2017. To improve the efficiency of time units in heavy-loaded working groups for NR, a few procedures could be considered: 
· To focus only on the essential features and aspects

· To organize the agenda items to suitable levels.

· To keep a stable schedule throughout a meeting week.

· To make sure to treat at least one technical contributions per agenda item.

· To allow some agenda items to be chaired by rapporteurs

· To set up separate folders in inbox to track offline documents/minutes
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Annex

A.1 Initial access and mobility 

Initial access and mobility is vital for a wireless system to work and thus most of its features are essential. The completion percentage of initial access and mobility is the highest among topics in RAN1 on NR WI. Notable essential remaining issues, for example, would include:

· Details on signalling and configuration of actually transmitted SS blocks
· Detail on scrambling of NR-PBCH

· Cyclic shift detail on RACH preamble format 2

· RAR window details

· Exact definitions of RSRQ and RS-SINR

· Details of CSI-RS configuration for mobility

· RLM threshold details

· …

A.2 MIMO 

A large portion of features in MIMO are essential for NR to achieve key performance indicators (KPIs), for instance, system spectral efficiency, peak data rate, etc., required by IMT-2020. Noticeable essential remaining issues of NR MIMO in Phase 1, for example, would include:

· CW mapping order for DFT-s-OFDM 
· Codebook based and non-codebook based for UL
· Down-selection of UL Tx diversity schemes for DFT-s-OFDM waveform 
· Further details on rate matching
· Further details on CSI measurement including CSI framework and reciprocity based CSI
· Further details on CSI reporting including feedback mechanism on PUCCH/PUSCH
· Further details on beam management for DL and UL 
· CQI and MCS

· Remaining details on QCL and RS including CSI-RS, DMRS, PT-RS, SRS and TRS 

· …

A.3 HARQ and control 

Quite a big portion of HARQ and control are essential for NR to work properly. The remaining essential issues, for example, for example, would include:

· Further details on interleaved CORESET

· Search space design details, especially for low aggregation levels

· Details of PDCCH and PDSCH resource sharing

· DMRS details and frequency hopping of short PUCCH format that carries more than 2 bits

· Details on frequency hopping and user multiplexing for long PUCCH

· Details on DCI

· TBS details

· CBG based HARQ retransmission

· …

A.4 Channel coding 

Most of features in channel coding are essential as channel coding is an integral part of baseband signal processing chain. Noticeable remaining essential issues, for example, would include:

· Remaining issue of transport block segmentation for BG2 of LDPC

· Bit level interleaving details for LDPC

· RV pattern details for LDPC

· Necessary design refinement for Polar code to meet false alarm target

· Remaining details on rate matching for Polar code

· …

A.5 Duplex  

Duplex is one differentiator of NR from LTE. Noticeable remaining essential issues, for example, would include:

· Further details on SRS-RSRP based UE-UE cross-link interference measurement

· …

A.6 UL power control  

Many aspects of UL power control are tightly coupled with control/HARQ, MIMO, initial access, duplex, so as the essential remaining issues.
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