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1	Introduction 

The SCell power reduction or dropping in UL CA maximum output power condition was first identified in FR2 as a RAN5 conformance test issue which was brought up in RAN4 #96-e meeting [1,2]. The issue was further discussed in the next few RAN4 meetings with the focus on whether equal PSD condition for intra-band UL CA should be maintained for testing maximum output power associated requirements [3]. And the conclusion was drawn in an LS to RAN5 with RAN4’s recommendation that equal PSD is a preferred test condition to verify the UL CA requirements, but the testing details are up to RAN5 [4]. 

While the issue was thought being closed in RAN4, it was further brought up in RAN4 #98bis-e and #99-e meetings with the concern that the SCell power reduction or dropping, though recognized as an expected UE behavior according to the PCell prioritization rule in UL CA power control defined in RAN1 specifications [5], would cause impact on UL throughput in the field [6]. And a new requirement in RAN4 to limit the serving cell output power was proposed to intend to resolve the issue [7,8] which was postponed as the necessity for introducing a new RAN4 requirement is not yet clarified. Owing to that the discussions in RAN4 were always inconclusive and became rather inefficient over a few meetings, the issue was raised to RAN #93-e meeting where it was agreed to formulate an objective under the FR1 UE RF enhancement WID to seek for a potential solution in RAN4 [9]. Since then the RAN4 discussions had continued for another two meetings and still no conclusion could be drawn. Companies who proposed potential solutions would resubmit their contributions, and the same discussions simply repeated themselves again and again. In last RAN4 meeting, though another WF [10] was approved, in our view it just captured more uncertainties with a bunch of FFS on how to proceed to next step.          

In this contribution, apart from the concerns which we have raised in past few RAN4 meetings on introducing a potential new RAN4 requirement to nullify the RAN1 prioritization rule to avoid SCell dropping [11-12], we share our further views and caution on the introduction of ΔPCMAX to limit the serving cell output power as a potential solution.                

2 Discussion

There are several concerns associated with the solution by introducing ΔPCMAX to limit the serving cell output power to avoid SCell dropping:

1. An unnecessary test would be created to ensure SCell would not drop after applying ΔPCMAX. This is equivalent to “put the cart before the horse” as UE needs to concern about the behavior after applying ΔPCMAX first before even thinking about MOP test under UL CA.

2. There is no guarantee that UE SCell would not drop by applying any ΔPCMAX to the serving cells. Would the UE be considered failing the test and be scrapped if SCell still dropped after applying ΔPCMAX?

3. The verification of the relative limits as proposed in [13] is equivalent to tightening the relative power control requirement, as explained below.

The verification process is broken down to the following steps according to the proposed CR [14] for the new requirement:

1) Measure P’UMAX,f,c by applying ΔPCMAX,f,c = 0

2) Measure PUMAX,f,c by applying ΔPCMAX,f,c > 0

3) The modified configured power PCMAX,f,c – ΔPCMAX,f,c needs to fulfil the following relation:

PUMAX,f,c < P’UMAX,f,c - ΔPCMAX,f,c + T(ΔPCMAX,f,c)

where T(ΔPCMAX,f,c) is the absolute value of the relative power tolerance requirement as defined in Table 6.3.4.3-1 in TS 38.101-1 [15] as recaptured below. 
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To ensure that the serving cell output power is reduced after applying ΔPCMAX,f,c, the absolute value of the tolerance would have to be smaller than ΔPCMAX,f,c, which is equivalent to tightening the relative power tolerance requirement. Otherwise, there could be no power reduction after applying ΔPCMAX,f,c to leave room for SCell power. It is understandable that logically PUMAX should never be higher than P’UMAX which is the upper limit of the UE capability. But P’UMAX may drift over time even with TPC = 0. Therefore, it may not be straightforward to verify the expected UE behavior when the tolerance is introduced.

To summarize our concerns based on the above assessment, we would like to make the following proposals:

Proposal 1: If the intention to prevent SCell dropping is to resolve the RAN5 conformance test issue, there is no need to introduce new RAN4 requirement to serve the said purpose.

Proposal 2: New RAN4 requirement may be considered if RAN1 and RAN4 jointly confirm that SCell dropping can a real field issue.

Proposal 3: If new RAN4 requirement would be introduced to avoid SCell dropping issue, no new RF test shall be developed to aggregate additional UE pass/fail criteria.                

3	Conclusion

In this contribution, we share our further views and caution on the introduction of ΔPCMAX to limit the serving cell output power as a potential solution to avoid SCell dropping.

Proposal 1: If the intention to prevent SCell dropping is to resolve the RAN5 conformance test issue, there is no need to introduce new RAN4 requirement to serve the said purpose.

Proposal 2: New RAN4 requirement may be considered if RAN1 and RAN4 jointly confirm that SCell dropping can a real field issue.

Proposal 3: If new RAN4 requirement would be introduced to avoid SCell dropping issue, no new RF test shall be developed to aggregate additional UE pass/fail criteria.

4	References

R4-2009656 “NR SCC UL power drop behavior with EN-DC UE in FR2”, Anritsu Corporation, 3GPP TSG-RAN WG4 Meeting #96-e, August 17th – 27th, 2020
R4-2011695 “WF on NR SCC UL power drop behavior in FR2”, Anritsu Corporation, 3GPP TSG-RAN WG4 Meeting #96-e, August 17th – 27th, 2020
R4-2016994 “WF on NR SCC UL power drop behavior in FR2”, Ericsson, 3GPP TSG-RAN WG4 Meeting #97-e, November 2nd – 13th, 2020
R4-2103124 “LS on SCell dropping”, OPPO, 3GPP TSG-RAN WG4 Meeting #98-e, January 25th – February 5th, 2021
3GPP TS 38.213 V16.6.0 (2021-06)
R4-2107762 “WF on introduction of power limits for serving cells of UL CA”, Ericsson, 3GPP TSG-RAN WG4 Meeting #99-e, May 19th – 27th, 2021
R4-2109957 “Introduction of power limits for serving cells of UL CA”, Ericsson, 3GPP TSG-RAN WG4 Meeting #99-e, May 19th – 27th, 2021
R4-2112826 “Resolution of the Scell dropping (power reduction) problem”, Ericsson, 3GPP TSG-RAN WG4 Meeting #100-e, August 16th – 27th, 2021
RP-212527 “revised WID: RF requirements enhancement for NR frequency range 1 (FR1)”, Huawei, HiSilicon, 3GPP TSG-RAN Meeting #93-e, September 13th – 16th, 2021
R4-2202341 “WF on SCell dropping”, Vivo, 3GPP TSG-RAN WG4 Meeting #101bis-e, January 17th – 25th, 2022
R4-2117990 “Views on SCell dropping for UL CA”, Apple, 3GPP TSG-RAN WG4 Meeting #101-e, November 1st – 12th, 2021
R4-2112383 “Views on SCell dropping for UL CA”, Apple, 3GPP TSG-RAN WG4 Meeting #100-e, August 16th – 27th, 2021
R4-2200853 “Further details on resolving the Scell dropping problem by power limits”, Ericsson, 3GPP TSG-RAN WG4 Meeting #101bis-e, January 17th – 25th, 2022
R4-2200854 “Introduction of power limits for serving cells of UL CA (CR for TS 38.101-1)”, Ericsson, 3GPP TSG-RAN WG4 Meeting #101bis-e, January 17th – 25th, 2022
3GPP TS 38.101-1 V17.4.0 (2021-12)
Apple Inc.
Apple Inc.
image1.png
Table 6.3.4.3-1: Relative power tolerance

Power step AP | All combinations | All combinations of | PRACH (dB)
(Up or down) of PUSCHand | PUSCHIPUCCH and
(dB) PUCCH SRS transitions
transitions (dB) between sub-
frames (dB)
ap<2 £2.0 (NOTE) +25 £20
2<AP<3 £25 +35 +25
3<AP<4 £30 145 +30
4<AP <10 £35 155 +35
10<4P <15 £4.0 +7.0 +4.0
15< AP +50 +8.0 +5.0

NOTE:  For PUSCH to PUSCH transitions with the allocated resource blocks
fixed in frequency and no transmission gaps other than those generated
by downlink subframes, DWPTS fields or Guard Periods: for a power
step AP < 1dB, the relative power tolerance for transmission is + 0.7 dB.





