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Introduction
Some of the RF aspects for SUL has been discussed and agreed, such as SUL notation [1] and some RF requirements [1] [2]. However, how to capture these RF aspects into TS 38.101 has not been agreed during email approval, even though there seemed to be some consensus towards the end of email discussion. This contribution discusses the issue and makes a proposal on the specification structure for SUL.
Discussion
First of all, it should be clarified how to capture the additional requirements for some of features in NR stage. In LTE, these additional requirements are captured in separate clause with a suffix as below:


[image: image1]
In Rel-15, at least CA, UL-MIMO, DC and a new feature of SUL are introduced almost simultaneously, so how to organize the RF requirements need to be agreed first. LTE organization can be reused for NR. We propose to use the separate section and tables to capture the SUL band combinations. The reasons are as follows.

Firstly, SUL is a separate feature from CA and DC. 
RAN1/2 defined new mechanisms for it, which are different from CA or DC. The mechanisms include PRACH/PUCCH/SRS/PUCCH resource selection between UL and SUL, 7.5KHz raster shift, and the definition of a cell with one DL associated with two uplinks. The agreement on the description of SUL in 38.300 is copied below, which summarizes the SUL feature in a high level.

-------------------- Description of SUL operation in 38.300 -----------------
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In case of Supplementary Uplink (SUL. see 3GPP TS 38.101 [18]), the UE is configured with 2 UL for one DL of the.
same cell, and uplink transmissions on those two UL are controlled by the network to avoid overlapping PUSCEH.
transmissions in time. In addition, nitial access is supported in each of the uplink (see subclause 9.2.6).




-------------------- Description of SUL operation in 38.300 -----------------
For the new feature of SUL, RAN1/2/4 has discussed this feature for a long time and made a lot of agreements in each group. It should be clarified SUL operation with the following facts (agreements): 

1. SUL is not CA (RAN2: SUL + TDD DL/UL is one cell)
2.  SUL can be used without or with UL sharing (RAN1: very first agreement on SUL)
3. SUL can be used with NR standalone or with NR NSA (dual connectivity)
4. SUL is only used in a combination of bands

On point #4: SUL is only used in a combination of bands. This does not automatically put SUL in the CA category. The best example is DC, which is also a feature used in a combination of bands, yet it is not CA.

Although the name of SDL looks like SUL, the technical contents between SUL and SDL are quite different. For SDL, 3GPP did not have specific mechanisms in LTE. The only specified way to use a SDL is in a CA band combination, which results in a UE being configured with two cells, this is not the way SUL was defined by RAN2 at the last meeting. So making a parallel between SDL and SUL is incorrect in terms of functionality.
Secondly, there are different RF/RRM requirements that should be introduced in TS38.101-1/-3 compared to LTE or CA including:
1. UE RF requirements for configured transmission power. 

2. UE switching time between LTE and NR for NSA from UE perspective.
3. Reference sensitivity for SA with harmonic impact, which should be introduced in TS38.101-1 (there will be no such requirements for any band or band combinations in TS38.101-1)
4. And RRM requirement will be different in 38.133. Since 38.133 will refer to CA, DC, or SUL scenarios /combinations defined in 38.101, it makes sense to separate SUL from CA too.
Thirdly, in LTE RAN4 named the band combinations and organized the sub-sections for operating according to features, like Operating bands for CA, Operating bands for UL-MIMO, Operating bands for Dual connectively, Operating bands for ProSe… and CA_1, DC_1-3. For the individual features, if the additional requirements are specified on the same operating bands/band combinations compared to the other features, the separate sub-sections needs be set up.
With above facts, we propose to create separate SUL sections for standalone SUL operation with a separate suffix. The additional RF requirements for SUL operation in [1] [2] should be captured in these separate sections.
Proposal 1:  It is proposed to create separate SUL sections for standalone SUL operation with a separate suffix. The additional RF requirements for SUL operation should be captured in these separate sections.
For non-standalone SUL in LTE-NR DC, we would like to provide a compromise. Since this is a specific kind of DC, it is acceptable to capture the corresponding band combination in LTE-NR DC section including SUL, as long as the SUL band combinations are recognizable with clear notation. The corresponding requirements can also be captured in the same section of DC.
Conclusion
Given the reasons provided above, it is proposed:

Proposal 1:  It is proposed to create separate sections for standalone SUL operation with a separate suffix. The additional RF requirements for SUL operation should be captured in these separate sections.
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The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, ProSe, Dual Connectivity,   UE category 0, UE category M1, UE category M2, UE category 1bis, UE category NB1 and NB2 and V2X Communication are specified as suffix A, B, C, D, E, F and G where;


a)	Suffix A additional requirements need to support CA


b)	Suffix B additional requirements need to support UL-MIMO


c)	Suffix C additional requirements need to support Dual Connectivity


d)	Suffix D additional requirements need to support ProSe


e)	Suffix E additional requirements need to support UE category 0, category M1, category M2, and category 1bis


f)	Suffix F additional requirements need to support UE category NB1 and NB2


g)	Suffix G additional requirements need to support V2X Communication
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