3GPP TSG-RAN WG4 Meeting # 97-e 
R4-2015326
Electronic Meeting, 2nd -13th Nov., 2020
Source: 
vivo
Title: 
Discussion on SAR control scheme for TDD intra-band contiguous UL CA HPUE
Agenda Item:
12.2.2.4
Document for:
Discussion
1. Introduction
In RAN#89-e, a new R17 WID “RF requirements enhancement for NR frequency range 1 (FR1) in Rel-17” had been approved in [1]. One of the objectives is HPUE for TDD intra-band contiguous UL CA, in which SAR control scheme is one of the issues need to be set.

· 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

In this paper, some proposals and options were provided to discuss SAR control scheme for this TDD intra-band contiguous UL CA HPUE.
2. Discussion
In order to help UE satisfy EMC requirements, there would be some schemes to do mandatory power class backoff in case a HPUE scenario was introduced, usually by means of controlling uplink duty cycle and P-MPR. Since P-MPR is regarded as pure implementation, only duty cycle related behavior was standardized.  
For LTE TDD, this was achieved by restriction of UL/DL configuration. For NR SA, Intra-band EN-DC (TDD-TDD), inter-band EN-DC (TDD-TDD, FDD-TDD), various duty cycle based reporting was introduced, with some supplementation of different default behavior. 

Among the already introduced HPUE schemes, intra-band EN-DC (TDD-TDD) is some how more close to the currently discussed TDD intra-band contiguous UL CA case, in that simultaneous UL & DL is restricted scenario for in-device co-existence problem.
Observation 1: The SAR control scheme is one issue that need to be solved for TDD intra-band contiguous UL CA.

Observation 2: Intra-band EN-DC (TDD-TDD) scheme can be considered somehow similar to UL CA case in that similar restrictions for two carriers for in-device co-existence.
However, intra-band ENDC and CA is still quite difference. For ENDC, there is static UL/DL configuration in LTE carrier, thus make it rather simple to ensure UL duty cycle by simple network configuration. So in intra-band EN-DC case, both the UL transmission of the two carriers would be effective controlled by simply control the LTE UL/DL configuration.  For NR TDD, the UL/DL configuration is so flexible that the single carrier scheme use the actual UL duty cycle as the criteria. It is already recommended in the WID that “-
Mechanism for HPUE on single carrier can be a start point considering the same UL-DL configuration assumption”.
Observation 3: It is already recommended in the WID that “-
Mechanism for HPUE on single carrier can be a start point considering the same UL-DL configuration assumption”.
Based on these situations, one straightforward scheme extension for intra-band UL CA is also optionally report one UL duty cycle threshold or reuse the capability for single carrier case, and make mandatory power class back off if the UL for the UL CA case exceed this threshold. 
Proposal 1: Optionally report one UL duty cycle threshold or reuse the capability for single carrier case, make mandatory power class back off if actual transmission exceeded.

There might be some different understanding on certain single carrier transmission in case of CA configuration. Since there would be no simultaneous UL/DL in intra-band CA case, in test case only simultaneous UL transmission is considered is enough. For requirements and implementation, it can be considered that even in case only UL transmission in one carrier can be counted as use UL duty cycle. Since it is the total power on all the carriers is counted, this is 
Proposal 2: Conceptually, one carrier transmission in intra-band contiguous CA configuration can also be regarded as CA transmission if needed in requirements definition.

For the case that no capability was reported and a default behavior is used, traditionally a default duty cycle value, 50% for NR SA single carrier case, is used. There is exception that for FDD-TDD EN-DC case, the default condition has assumed full duty cycle support and no mandatory power class fall back is done, mostly because of the sheer complexity and possible ineffective for the default value based solution. However, for this intra-band CA case, it is quite simple and straightforward to reuse the default value solution which is identical to NR single carrier case.
Proposal 3: For default case without the capability reporting, default value solution which is identical to NR single carrier case can be reused.
Another problem is various power class fall back optimization method. This was treated in TEI16 and also raised in R17 WI/SI [4]. However, this was down scoped from R17 and we believe that any similar case such as linear-based, step-wise based, or MPR-like method is deemed outside the scope of R17 and should not be discussed, or the down scoping of R17 WID objectives was not honored. 
Proposal 4: Do not consider any power class fallback optimization since it was already down scoped.
3. Conclusion

In this contribution, we mainly provide our views on these remaining issues, and provide a reply LS to a long standing RAN5 LS. The following proposals were provided:
Observation 1: The SAR control scheme is one issue that need to be solved for TDD intra-band contiguous UL CA.

Observation 2: Intra-band EN-DC (TDD-TDD) scheme can be considered somehow similar to UL CA case in that similar restrictions for two carriers for in-device co-existence.
Observation 3: It is already recommended in the WID that “-
Mechanism for HPUE on single carrier can be a start point considering the same UL-DL configuration assumption”.
Proposal 1: Optionally report one UL duty cycle threshold or reuse the capability for single carrier case, make mandatory power class back off if actual transmission exceeded.

Proposal 2: Conceptually, one carrier transmission in intra-band contiguous CA configuration can also be regarded as CA transmission if needed in requirements definition.

Proposal 3: For default case without the capability reporting, default value solution which is identical to NR single carrier case can be reused.
Proposal 4: Do not consider any power class fallback optimization since it was already down scoped.
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