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1. Introduction
This contribution provides some thoughts on how to arrange TS 38.101 specification for single carrier and band combinations. This contribution mainly discuss RF part of the spec, the performance part may need more discussion to form a clear view in the group.
2. Discussion
It is generally assumed that the content of 38.101 will cover UE RF and performance requirements which are the same with LTE 36.101. However, there’re some new aspects need to be considered and some improvement may be made.  
2.1 Document split
For UE RF and performance, the bigest change for NR is that mmWave band requirements will be specified and the test will be based on OTA approach. That makes almost all of the requirements definition for mmWave is very different with Sub-6GHz bands. For Sub-6GHz bands, it was assumed TS 38.101 will only cover conducted requirements following LTE approach and OTA requirements can also follow LTE arrangement that a new spec can be developed or TS 37.144 also could include NR sub-6GHz OTA requirements. Considering the tough time line, sub-6GHz OTA requirements will be out of the scope of R15 work according to our understanding. Then for TS 38.101, mmWave and sub-6GHz requirements can be split to separate documents, for example 38.101-1 for sub-6GHz and 38.101-2 for mmWave.
There was an issue identified in the last meeting that how to capture the band combinations requirements in the two documents. From pure RF point of view, the band combinations can be divided to two types, i.e. sub-6GHz+sub-6GHz and sub-6GHz+mmWave. An idea was proposed in the offline discussion that if mmWave band is included in the band combination, the requirements can be put in the mmWave document. The sub-6GHz+sub-6GHz band combinations can be put in the sub-6GHz document. We think that idea can be used if there’s no objection in the group. 
Observation 1: Two separate documents for sub-6GHz and mmWave bands requirements are reasonable for both RF and performance requirements.
Observation 2: For general band combination RF requirements, sub-6GHz+sub-6GHz can be included in sub-6GHz document, sub-6GHz+mmWave and mmWave+mmWave can be included in mmWave document.
2.2 Single carrier requirement
For sub-6GHz and mmWave requirement in separate document, we don’t have specific proposal. It seems generally following the LTE arrangement is ok. The clause name can be reused considering the readers are familiar with LTE spec, but not necessarily one to one match, some sub-section “void” clauses can be deleted. What looks not very good in the current spec is that a new clause was created for almost every part when a new type of service was introduced, which makes the spec looks a little complicated and redundant. Many sentences were copied many places. If NR will add more services, it can be expected that the situation will become worse. However, we don’t have good proposals currently. We suggest this issue can be considered in the group to see if some improvement can be introduced to create a better spec.
Observation 3: Single carrier spec can follow LTE mostly with some possible improvements when adding the requirements for new services.

2.3 Band combinations requirement
For the band combinations requirement, from RF perspective, there could be several scenarios referring the requirements such as LTE+NR NSA, NR SA CA and NR SA DC. 
Considering LTE experience, sub-6GHz + sub-6GHz CA requirements include many huge tables, such as operating bands, channel bandwidth, Tib/Rib, REFSENS requirements. Usually, those tables are only referred when some specific band combination requirements are needed. Therefore, in order to make the main document clean, another separate document can be considered to include those tables. How to treat that document with -1 and -2 can be discussed further, one idea is that it can be named as -3 or as a general Annex for the two documents.

For the LTE CA requirements, there were some clean up discussion in the group [2] [3] [4]. Unfortunately, not much progress was made. When NR CA spec is built, we suggest the group can agree a good guidance at the very beginning to avoid the situation in LTE. There could be some other improvement except the discussed proposals that an excel sheet file can be embedded in the spec to include all of the band combinations defined to let the readers track the status well. What should be included in the excel file and how to maintain it could be discussed further. A possible way for the maintenance work is that it could be in the scope of the the basket CA and maintained by the rapporteurs.

Observation 4: LTE+NR NSA, NR SA CA and NR SA DC can refer some common requirements. The common requirements and the long RF requirement tables for band combinations can be put to another separate document to be a general reference for both sub-6GHz and mmWave document.

Observation 5: LTE CA spec is very complicated and can be improved largely, NR spec should consider this when CA requirements are introduced.
3. Conclusion
This contribution provides some idea on how to arrange the NR spec TS 38.101, the following observations are provided.

Observation 1: Two separate documents for sub-6GHz and mmWave bands requirements are reasonable for both RF and performance requirements.

Observation 2: For general band combination RF requirements, sub-6GHz+sub-6GHz can be included in sub-6GHz document, sub-6GHz+mmWave and mmWave+mmWave can be included in mmWave document.

Observation 3: Single carrier spec can follow LTE mostly with some possible improvements when adding the requirements for new services.

Observation 4: LTE+NR NSA, NR SA CA and NR SA DC can refer some common requirements. The common requirements and the long RF requirement tables for band combinations can be put to another separate document to be a general reference for both sub-6GHz and mmWave document.

Observation 5: LTE CA spec is very complicated and can be improved largely, NR spec should consider this when CA requirements are introduced.
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