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1 Introduction
In the last RAN4 meeting, the specification structure for TS38.101-4 was discussed in [1~3]. According to TU allocation in WID, the NR performance part will start from April 2018 and it is time for us to make progress on the specification structure for RAN4 performance part.
2 Some lessons from LTE
Looking back at LTE, in Rel-8 the highest level of the performance specification is Section 8(Demodulation) performance requirement and Section 9 Reporting of Channel state information (CSI). 

For the hierarchical specification structure of demodulation performance requirements, the second level is categorized by physical channels, the third level is categorized by duplex mode, the forth level is categorized by transmission mode group and the fifth level is categorized by the transmission modes.
For the hierarchical specification structure of CSI reporting requirements, the second level is according to the classes of CSI reporting, i.e., CQI, PMI or RI, the third level is categorized by the reporting mode or reporting mode group, the forth level is according to the duplex mode.
The most stable level is the top level. Until now for all the LTE features, the demodulation performance requirements and CSI reporting requirements were separately discussed and introduced. Even though such top hierarchical level is stable, the consistency of such structure is broken first by introduction of MBMS and then by introduction of D2D, LAA and V2V.

We provide a table to list when and which feature(s) break the consistency of the specification structure for each level. In that way, we try to get some observations.
Table 1: Each level of structure and the corresponding time when its consistency was broken for demodulation performance requirements
	Level 
	Description
	Who and when it broke the consistency

	1
	Demodulation requirements
	MBMS (Rel-9), D2D/eD2D (Rel-12/Rel-13), LAA/eLAA (Rel-13/Rel-14), V2V/V2X (Rel-13/Rel-14)

	2
	Physical (logic) channel & DMRS based or CRS based
	MTC 1Rx (Rel-11), 4Rx (Rel-13), eMTC/FeMTC(Rel-13/Rel-14, NB-IOT (Rel-13), 4Rx CA (Rel-14)

	3
	Duplex mode (TDD or FDD)
	TDD-FDD CA (Rel-12), LAA/eLAA (Rel-13/Rel-14)

	4
	Transmission mode group
	SU-MIMO (Rel-12), FD-MIMO/eFD-MIMO (Rel-12~14). But it seems the consistency is not entirely broken and just more complex.

	5
	Tx antenna number
	CoMP (Rel-12), FD-MIMO/eFD-MIMO (Rel-12~14).


Table 2: Each level of structure and the corresponding time when its consistency was broken for CSI reporting requirements

	Level 
	Description
	Who and when it broke the consistency

	1
	CSI reporting requirements
	MBMS (Rel-9), D2D/eD2D (Rel-12/Rel-13), LAA/eLAA (Rel-13/Rel-14), V2V/V2X (Rel-13/Rel-14)

	2
	Classes of CSI reporting, i.e., CQI, PMI or RI
	CA (since Rel-11), MTC/eMTC/FeMTC (Rel-11/Rel-12/Rel-13), 4Rx (Rel-13), FeD-MIMO (Rel-14)

	3
	Reporting mode or reporting mode group
	IRC receiver (Rel-11). This level seems stable.

	4
	Duplex mode
	eICIC/FeICIC (Rel-11/Rel-12), eIMTA (Rel-12), enhanced 4Tx codebook (Rel-12), FD-MIMO/eFD-MIMO (Rel-12~14)


Firstly, we should give our respects to the experts who worked for Rel-8 specifications. We should admit that the good design for the specification structure was done in Rel-8. The big changes for higher levels of the specification structure started from Rel-11 as earliest, and frequently happened after Rel-12. It means the structure kept stable for almost four releases.
The idea of design of Rel-8 performance specification structure is to follow the design of physical layers. In the following releases, people used to split the requirements for a feature based on the categories of physical channels and put them in the separate sub-sections until the MTC was introduced, whose requirements are based on the single Rx and are fundamentally different from the Rel-8 baseline requirements which are based on 2Rx. The drawback of such approach is that it would be difficult for a reader to tell which sub-sections belong to which feature. After MTC, the 4Rx feature was introduced, too. Both of them could not fit the second level of structure and thus the new second level sub-sections were created for them.

In Rel-12, the TDD-FDD CA was introduced, which is mixed of duplex modes FDD and TDD and cannot fit the third level of specification structure and after it the LAA was introduced since Rel-13 it has frame structure 3 which is different from both FDD and TDD. So the new sub-sections in the third level were created for them for demodulation performance requirements.
When D2D was introduced since Rel-12, the sidelink based discovery or communications were introduced, which is different from the downlink based communication. So it broke the consistency of the first level of specification structure.
Except that no rule on how to writing specifications were documented and continuously followed (the rule may be developed), we have to say that to decide the perfect future-proof specification structure is almost impossible. So it would be very time-consuming and may be painful to pursue a perfect specification structure. 
What we should do is to leave the enough flexibility for the future and try to pursue a stable specification structure within 2~3 releases, because according to the history of LTE standardization the de-construction of the consistency of specification structure happened almost immediately after the structure was decided (for example, MBMS). No one can foresee what will happen in the future.
Observation 1: No specification structure can be kept consistent forever. The enough room of flexibility should be left when deciding the specification structure, since everything can be changed.
One trend for specification structure could be observed in the recent releases for LTE, i.e., more and more separate sections or sub-sections were added per feature, for example, MTC/eMTC, 4Rx, D2D and V2V.
In our view, using a separate section to introduce a new feature would be the more future-proof and flexible way. One feature would be invented and continuously enhanced across several releases. Following that approach, for this feature and its enhanced features, the same specification structure can be kept. But for the entirely different features, the specification structure can be adjusted or modified accordingly.
Observation 2: Using the separate section to introduce a new feature would be the more flexible approach for keeping the specification structure consistent.

3 Discussions for NR performance specification structure
Following the above observation, we prefer to use the feature or feature groups as the top level for the specification structure. 
Nowadays, we can observe the following feature groups: 1) eMBB; 2) URLLC; 3) mMTC; 4) NR V2X. In the future NR releases, the enhancements will be done for those features. But we can imagine the basic specification structure within a feature group could be kept stable.
· Proposal 1: The first level of the structure of NR performance requirements should be based on the separate features, and the following four feature groups could be considered as the first level of section headings, i.e., eMBB (including single carrier, EN-DC, CA/DC, SUL,…), URLLC, mMTC and NR V2X.

For eMBB, we can further categorized the sub-sections according to features, for example, the basic feature with single carrier transmissions, EN-DC, NR CA/DC, SUL and unlicensed spectrum.
For each feature, the next level should be categorized into demodulation performance and CSI performance. This level is very stable according to experience in LTE.

Then the next level should be according to the test method, i.e., conductive test or OTA test. We agree the analyses in [3] that the test method may not be such stable and the new test method could be developed, and the new frequency ranges may be introduced in the future release such that it is not recommended to define explicit sections for FR1/FR2. The demodulation performance and CSI reporting requirements are usually band agnostic but depends on the test methods.
After the above level, the next one could be according to the physical channel for demodulation performance requirements and classes of CSI reporting for CSI requirements. Then the next level could be according to duplex modes, then according to transmission modes or reporting modes, and then according to Tx antenna number and Rx antenna number.
Here we give two options on the specification structures for NR performance requirements.
Option 1:
· WI code, e.g., Rel-15 NR basic feature
· Demodulation performance (conductive/Test method A)

· Single carrier

· PDSCH

· Transmission Mode A

· Frame structure Type/Duplex mode

· Rx antenna number

· Tx antenna number

· PDCCH
· PBCH

· EN-DC

· NR CA/DC

· NR SUL
· CSI reporting (conductive/Test method A)

· Demodulation (OTA/Test method B)

· CSI reporting (OTA/Test method B)

Option 2:

· Single carrier basic functionality
· Demodulation performance (conductive/Test method A)

· PDSCH

· Transmission Mode A

· Frame structure Type/Duplex mode

· Rx antenna number

· Tx antenna number

· PDCCH
· PBCH

· CSI reporting (conductive/Test method A)

· Demodulation (OTA/Test method B)

· CSI reporting (OTA/Test method B)

· EN-DC

· Demodulation performance (conductive/Test method A)

· PDSCH

· Transmission Mode A

· Frame structure Type/Duplex mode

· Rx antenna number

· Tx antenna number

· PDCCH
· PBCH

· CSI reporting (conductive/Test method A)

· Demodulation (OTA/Test method B)

· CSI reporting (OTA/Test method B)
· NR CA/DC

· NR SUL
The main differences between option 1 and option 2 are the first level is a big WI code, such as Rel-15 NR, it includes features like single carrier, EN-DC, NR CA/DC, NR SUL etc., our concern on this option is that those features may be further enhanced in Rel-16 or later release, then they are put a new Rel-16 WI code with parallel level as Rel-15 NR WI code or included in the Rel-15 NR WI code section, some confusions will be caused. For option 2, the first level is categorized as per each feature; it has better flexibility for future extension of those listed features enhancements or a new feature, so we prefer option 2.
4 Consideration on the requirements
In [1, 2], a number of functionality tests were proposed. In our view, we prefer to follow the principles for LTE performance requirements, i.e., focus on the performance verification rather than functionality checking in RAN4. Otherwise, the number of test cases would be very large which will cause the heavy burden for UE testing.
· Proposal 2: Focus on the verification of demodulation and CSI reporting performance rather than checking the functionality in RAN4 for NR.

5 Conclusion
In this contribution, we provide our view on how to organize the structure for NR performance requirement specifications. The observations and the proposals are summarized as follows:
Observation 1: No specification structure can be kept consistent forever. The enough room of flexibility should be left when deciding the specification structure, since everything can be changed.

Observation 2: Using the separate section to introduce a new feature would be the more flexible approach for keeping the specification structure consistent.

· Proposal 1: The first level of the structure of NR performance requirements should be based on the separate features, and the following four feature groups could be considered as the first level of section headings, i.e., eMBB(including single carrier, EN-DC, CA/DC, SUL,…), URLLC, mMTC and NR V2X.

· Proposal 2: Focus on the verification of demodulation and CSI reporting performance rather than checking the functionality in RAN4 for NR.
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