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1 Introduction

In the revised WI [1] on RF requirements enhancement for NR frequency range 1 (FR1) in Rel-17 agreed in RAN 90e meeting, the objectives to define requirements for HPUE TDD for intra-band contiguous and non-contiguous UL CA were included. In the last RAN4 meeting, aspects from RF architecture, RF requirements and SAR were extensively discussed and a WF was approved [2]. This paper continued to discuss the remaining issue based on the WF.
	· HPUE for TDD intra-band contiguous and non-contiguous UL CA

· Take n41, n77 and n78 intra-band contiguous UL CA for examples

· The two example intra-band contiguous UL CA configurations are under considerations
· CA_n41C, CA_n78C, CA_n77C

· Take n77 intra-band non-contiguous UL CA for example
· One example intra-band non-contiguous UL CA configuration is under considerations: CA_n77(2A)
· Investigate and specify the 26dBm power class for n41and n78 intra-band contiguous, and n77 intra-band contiguous/non-contiguous UL CA

· Identify the impact of different UE architectures on the requirements

·  Power class relation between single CC and intra-band contiguous/non-contiguous CA on HPUE band is clarified if any

· Specify the mechanism to meet SAR requirements if necessary

· Mechanism for HPUE on single carrier can be a start point considering the same UL-DL configuration assumption

· A-MPR requirement

· Specify MPR requirements

 


2 Discussion
SAR issue
In the RAN4#97e meeting, the following agreements were made for high power UE for TDD intra-band contiguous UL CA on SAR issues in the WF [3].

	· Following agreements are reached:
UL/DL configuration: adopt the same UL/DL configuration between CCs
Pcmax:  Use the same power class fallback mechanism as for single carrier

Capability of MaxUplinkDutyCycle: Reuse the capability for single carrier case


In the last RAN#98e meeting, the following WF [3] on SAR issues for TDD intra-band non-contiguous UL CA was agreed
	The following two points that were applied to PC2 intra-band contiguous UL CA, can be applied for PC2 intra-band NC UL CA:

1) No need to consider different power class configuration of each CC,
2) Adopt same UL/DL configuration and synchronized condition. 
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:

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

Option 2. Develop NC  UL CA dedicated

Option 3. Use the single CC parameter

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.


Based on the above agreements and WFs, it can be concluded that the same mechanism on SAR issue can be used for both intra-band contiguous and non-contiguous CA. For intra-band contiguous CA, it seems it has already been agreed the capability for single carrier case can be reused. Logically, option 1 and option 3 are the same and have been agreed. However, there still may have some different understanding on whether the same value for maxUplinkDutyCycle-PC2-FR1 in single carrier can be also used for intra-band CA cases. In other words, whether UE needs to report separate maxUplinkDutyCycle-PC2-FR1 value for single carrier, intra-band contiguous CA and intra-band contiguous CA. From our understanding, for 1PA case, there are no differences for different cases in terms of SAR compliance as they are in the same band and same power capability. For 2PA case, if separate antenna architecture is used for different carrier for CA case, the SAR effect can be different with single carrier case in theory. However, it is hard to evaluate the SAR difference between them. And for saving signaling, we think only one reporting is enough per band. Therefore it is proposed the same value for maxUplinkDutyCycle-PC2-FR1 in single carrier can be also used for intra-band contiguous and non-contiguous CA cases. In other words, it is proposed no dedicated signaling for intra-band CA cases.
Proposal 1: for high power UE TDD intra-band contiguous and non-contiguous CA cases, it is proposed no dedicated signaling is introduced and the reporting value of maxUplinkDutyCycle-PC2-FR1 signaling for single carrier can be reused.

From TS 38.306, the maxUplinkDutyCycle-PC2-FR1 is defined only for single carrier as highlighted in the below. If above proposal 1 can be agreed, an LS is needed to inform RAN 2 to get the common understanding between RAN4 and RAN2. 
	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


Proposal 2: if proposal 1 is agreeable, the LS as attached in the annex is needed to inform RAN2 above agreements.
3 Conclusion

In this paper, we give the analysis based on the WF [2] in the last meeting for PC2 intra-band contiguous CA and make the following proposals:
Proposal 1: for high power UE TDD intra-band contiguous and non-contiguous CA cases, it is proposed no dedicated signaling is introduced and the reporting value maxUplinkDutyCycle-PC2-FR1 signaling for single carrier can be reused.

Proposal 2: if proposal 1 is agreeable, the LS as attached in the annex is needed to inform RAN2 above agreements.
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1
Overall description

RAN4 has discussed the SAR issues for PC2 TDD intra-band contiguous and non-contiguous CA. It is agreed that no dedicated signalling is introduced and the reporting maxUplinkDutyCycle-PC2-FR1 for single carrier shall be reused.
2
Actions

To TSG RAN WG2 

ACTION: 
RAN4 respectfully asks RAN2 to take account the above RAN4 agreements.
3
Dates of next TSG-RAN WG4 meetings

TSG-RAN4 Meeting#99e 
 19th – 27th May 2021
Electronic Meeting
TSG-RAN4 Meeting#100e 
 16th – 27th Aug 2021
Electronic Meeting
