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1. Introduction
In RAN4#95-e, the Power class & UL-MIMO related topic were discussed and documented in [1], a WF [2] was noted since no conclusion could be reached. In RAN#88-e, the power class issue was discussed and an conclusion have been made [3] for Rel-16 power class clarification. In RAN4#96-e meeting, the TxD and Power class issues were separated, and power class related topic was officially suspended for one meeting to prioritize Rel-16 WIs. However, still a few papers were submitted as in [4] and an LS [5] and draft CR [6] to reflect what have been achieved in RAN#88-e.
However, still there are some remaining issues apart from TxD, the main topics include:

· Power-capability indication for SA operation (Rel-15)
· RAN4 clarification of NSA NR power class (Rel-15)
· UL-MIMO Emissions (Rel-15 & Rel-16)
In this paper, those remaining issues were discussed and proposals were provided. In addition, a draft reply LS to GCF which is related the previous question is also attached. Since this is already very late for REl-15, it is proposed to reach conclusion as soon as possible. 
2. Discussion
Power-capability indication for SA operation (Rel-15)
This issue is previous discussed in [1] with TxD as the subtopic “TxD and power-capability indication for SA operation”. Since the TxD related discussion is now separated in another agenda, only the following issue in [1] was considered here:
“Issue 1-1-3: Whether NR SA-alone UE indicating PC2 in the UE_NR-Capability (ue-PowerClass) and compliant with PC2 requirement for 2-layer transmission can be allowed to fall back to PC3 for 1-port transmission?”
There was already quite extensive discussion, and this topic was not touched in later meeting. This issue is somehow related to the applicable release of TxD feature, it is not expected a easy conclusion could be reached before TxD could be settled. 
For Rel-16, there is already a conclusion in [7] that “From Rel-16 and beyond, SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO (if supported)”

It is still referred to allow fall back to PC3 for 1-port transmission for PC2 capable UE for 2-layer transmission. However, since this is a Rel-15 revision which should be settled long time age, the bar of the discussion is increasing, it is proposed to stop the discussion if no conclusion could be reached. Anyway we would have a clear understanding from Rel-16.

Proposal 1: Prefer to allow fall back to PC3 for 1-port transmission for PC2 capable UE for 2-layer transmission. If no consensus still cannot be reached, prefer to stop the discussion and keep the spec as it is.
RAN4 clarification of NSA NR power class (Rel-15)
This might be the most controversial issue left in Rel-15. For Rel-16, it is already agreed new signalling would be defined. Thus Rel-16 is deemed no more problem as in the draft LS [5] already sent out.

For Rel-15, our understanding is the discussion in [8] basically still holds, thus the basic understanding is still current wording still holds. There is also new proposal to somehow revise current clarification wording to TxD related after TxD is settled as in the 2nd round of [4], however, it seem still doubt on this.
Similar to previous point, this is a Rel-15 only problem. Since this is already very late, if no consensus could be reached, it is also proposed to stop the discussion and keep the spec as it is. A draft reply LS to GCF is also attached.
Proposal 2: Continue discussion to find new solution. If no consensus can be reached, keep the current wording.
UL-MIMO Emissions (Rel-15 & Rel-16)
This topic actually progress well. In the agreed WF [9] there is following agreements:
· R15 UL MIMO emission requirements shall apply to UE level. 
· Relating MPRs are need to be re-visited.
· Corresponding work plan & assumptions to be discussed in RAN4#95-e
Though the WF [2] was not agreed, the following contents seems agreeable at that time:
· For R15 UL MIMO emission requirements, using R4-2008046 (Qualcomm) as a baseline;
· Focus on 2-layer requirements;
· Both PC2 and PC3 were considered;
· Interested companies can provide MPR measurement results for further check in RAN4#96-e
· [The assumptions could be…]
· MPR of Rel-15 UE for 1Tx should not be affected in any case
It is proposed to use [10] as a baseline. Though this is also Rel-15 related, it is somehow regulatory related and seems not that controversial, thus still propose to be considered in Rel-15. 
Proposal 3: It is proposed to use R4-2008046 as a baseline and update R15 UL MIMO emission requirements.
3. Conclusion

In this paper, those remaining issues were discussed and proposals were provided. In addition, a draft reply LS to GCF which is related the previous question is also attached. The following proposals were provided:
Proposal 1: Prefer to allow fall back to PC3 for 1-port transmission for PC2 capable UE for 2-layer transmission. If no consensus still cannot be reached, prefer to stop the discussion and keep the spec as it is.
Proposal 2: Continue discussion to find new solution. If no consensus can be reached, keep the current wording.
Proposal 3: It is proposed to use R4-2008046 as a baseline and update R15 UL MIMO emission requirements.
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1. Overall Description:

RAN4 would like to thank GCF-CAG for the LS on requirement in Power Class 2 for UL MIMO Test cases. RAN4 discussed the LS and would like has already provide solution for Rel-16, and this is the feedback on the respective bullets for Rel-15 as following:

a) GCF CAG noticed that as per 3GPP 38.101-1 v15.9.0 clause 6.2.1, if for an NR band UE reports as Power Class 2 (PC2) it shall meet PC2 requirements. But as per 3GPP TS 38.101-3 v15.9.0 sub-clause 6.1 states:

"...if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band."
However, GCF CAG also noticed that this statement has been removed in Rel-16 in TS 38.101-3 v16.3.0 sub-clause 6.1. 

RAN4 Reply: 

RAN4 has discussed the clarification of ENDC power class in R15 and here is more background information: For SA/NSA dual mode UE which support PC2 2Tx UL MIMO in SA but only 1Tx NR in ENDC, power class of NR in ENDC may be same or different from the power class of SA NR in capability signalling because of UE configurations e.g.

· Case 1: UE PA configurations of 23+23dBm can declare NR=PC2 in SA UL MIMO but may only support NR=PC3 in NSA mode because only 1Tx NR in EN-DC.
· Case 2: UE PA configurations of 26+23dBm or 26+26dBm can declare NR=PC2 in SA UL MIMO and can support NR=PC2 in NSA mode with 1Tx NR in EN-DC.
In order to clarify the above situation, RAN4 has agreed that in R15 UE PA configuration of above cases is left to UE implementation and sentence has been added into Section 6.1 of V15.9.0 of 38.101-3 R15 specification as pointed out. 

b) As Per section 6.2D.1 of 3GPP 38.101-1 v15.9.0:

" If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply."

RAN4 Reply: 

    That is the current spec. There is discussion to do further refinement and discussion is still ongoing.
c) As per above the requirements for a UE configured in a particular way (see point a) the PC requirements are different in 38.101-1 v15.9.0 and 38.101-3 v.15.9.0. GCF CAG considers this requirement to be very important for test coverage.
RAN4 Reply:
The difference mentioned here is after careful consideration and not an error. They can be treated separately.

d) PC2 NSA requirement as referenced in TS38.101-3 subclause 6.1 is not fully concluded yet in RAN4.
RAN4 Reply:

  This requirement is concluded in RAN4.
For the relating test cases, RAN4 believe GCF can continue validations. For future plan, RAN4 do not have further plan for revision for PC2 NSA requirement in TS 38.101-3 subclause 5.1. The Rel-16 version of 38.101-3 is still under discussion. The Rel-15 38.101-1 may under further refinement which discussion is also on-going. 

2. Actions:

To GCF-CAG and RAN5:
ACTION: RAN4 respectfully asks GCF-CAG to take the above information into account.
3. Date of Next TSG WG RAN4 Meetings:
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