[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 98-bis-e                                                     R4-2106366
Electronic Meeting, Apr. 12-20, 2021
Source:	ZTE Corporation
Title:	On PC2 intra-band non-contiguous NR CA 
Agenda Item:	8.2.2.5
Document for:	Approval 
1	Introduction
In last RAN4 #98e meeting, two WFs were agreed [1][2] for intra-band non-contiguous NR CA, including RF requirements and MPR related evaluation assumptions. The agreements for the RF requirements in WF[1] is listed as follow:
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However, there are still some open issues related to RF requirements, such as Pcmax, IE for Duty cycle based SAR, emission for dual PAs etc.., Therefore, in this contribution,  we give some further discussions on the RF requirements for PC2 NR TDD intra-band non-contiguous UL CA.
2	Discussion
According to the discussion in last meeting, and comparing PC2 intra-band non-contiguous CA with intra-band contiguous CA, the discussions are quite similar, where both of them are no need to consider different power class configuration of each CC and same UL/DL configuration and synchronized condition are adopted.
2.1. IE for Duty cycle based SAR
There were three options proposed in [4] in the 1st round discussion, however, no further discussion in 2nd round.
First we recall the agreements for PC2 intra-band contiguous CA, which was captured in WF[3]. For the capability related to SAR scheme, it is shown as follow:
· Capability of MaxUplinkDutyCycle: Reuse the capability for single carrier case
It is clear that the single carrier capability can be reused for PC2 intra-band contiguous CA, where the PC2 FR1 single carrier capability is defined as the IE maxUplinkDutyCycle-PC2-FR1 in TS38.306.

	maxUplinkDutyCycle-PC2-FR1
Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for FR1 power class 2 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field is absent, 50% shall be applied. Value n60 corresponds to 60%, value n70 corresponds to 70% and so on. This capability is not applicable to IAB-MT.
	Band
	No
	N/A
	FR1 only



It was agreed in the WF that re-use the contiguous ULCA handling of MaxUplinkDutyCycle, therefore the capability for single carrier case can also be applied for PC2 intra-band non-contiguous CA. Given that same IE as single carrier was adopted and no new IE will be introduced for PC2 intra-band contiguous CA, from this perspective, actually option 1 and option 3 are the same meant.
Proposal 1:  Use the single CC parameter for the capability of MaxUplinkDutyCycle for PC2 intra-band contiguous CA. 
How to reflect the capability in RAN4 spec can be postponed, waiting for the consensus of other RF requirements such as MPR, are completed, then a big CR to introduce PC2 intra-band non-contiguous is recommended. Also a LS to RAN2 may be needed to inform the RAN4’s consensus for the capability, in this way RAN2 can adopt the further action such as CR to maxUplinkDutyCycle-PC2-FR1 for TS38.306 to include the PC2 intra-band CA cases.
2.2. Configuration output power (Pcmax)
Actually it was agreed to adopt same Pcmax from NC UL CA for PC3 in last meeting. However, this bullet was deleted  in the WF in the last minute due to one company commented it very late. The main concerns maybe that the discussions/evaluations for MPR requirements for PC2 NC UL CA are underway, which means some texts/parameters of PC3 may need to be changed.  
We think the above concerns can be easily solved in the big CR when MPR requirements are completed. However, we still think it is reasonable to adopt the same Pcmax from NC UL CA for PC3. 
Proposal 2: Pcmax: re-use Pcmax from PC3 intra-band NC UL CA:
- Changes to 38.101-1, if any, are FFS
2.3. Emission for dual PA implementation 
The issue is related to MPR evaluation assumptions and scenarios, which were included in WF [2], where dual PA RF architecture implementation is considered. In this case, it should discuss how to define the emission considering it is important for MPR evaluation.
It should be noted same issue was also discussed for PC2 inter-band contiguous CA in the last meeting, the agreements are included in the WF[5], which is: 
For PC2 intra-band UL contiguous CA with 2PA architecture, the emission requirement is defined as the sum from both UE transmit antenna connectors.
It is proposed that the same approach as inter-band contiguous CA applies to inter-band non-contiguous CA in the case of dual PA architecture implementation.
Proposal 3:For PC2 intra-band UL non-contiguous CA with 2PA architecture, the emission requirement is defined as the sum from both UE transmit antenna connectors.
3	Conclusion
In this paper,  we give some further discussions on the RF requirements for PC2 NR TDD intra-band non-contiguous UL CA.
Proposal 1:  Use the single CC parameter for the capability of MaxUplinkDutyCycle for PC2 intra-band contiguous CA. 
Proposal 2: Pcmax: re-use Pcmax from PC3 intra-band NC UL CA:
- Changes to 38.101-1, if any, are FFS
Proposal 3:For PC2 intra-band UL non-contiguous CA with 2PA architecture, the emission requirement is defined as the sum from both UE transmit antenna connectors.
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•

 The following two points that were applied to PC2 intra-band 

contiguous UL CA, can be applied for PC2 intra-band NC UL CA:

-No need to consider different power class configuration of each CC,

-Adopt same UL/DL configuration and synchronized condition. 
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•

P-MPR is available for the UE for SAR mitigation method

•

Duty cycle based SAR solution:  Re-use the contiguous ULCA handling 

of MaxUplinkDutyCycle. The IE should be the same what is decided in 

contiguous UL CA for PC2.

•

Some candidate options for IE as recommended by moderator:

�C

Option 1. Follow contiguous ULCA and use the same IE, 

�C

Option 2. Develop NC  UL CA dedicated

�C

Option 3. Use the single CC parameter
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•

Fallback behavior:  same fallback behavior as single carrier PC2. i.e. 

fallback to the corresponding PC3 intra-band non-contiguous CA in 

case of the dutycycle condition is not met.

•

Define +2/- 3 dB as tolerance for power class 2.

•

Spurious emissions, SEM and UE-to-UE co-ex same as PC3 NC UL CA

•

Same ACLR definition than for PC3 NC UL CA but with ACLR value at 

31dB


