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1 Introduction

During the last 2 years RAN5 have worked on implementing the multi-band relaxation (MBR) requirements from 38.101-2 resulting in multiple LS exchanges with RAN4 and certification organisations GCF and PTCRB [1-5]. A solution involving multi-band testing in certification and UE declaration of MBR has been decided and implemented for a few test cases. When analysing the solution possible to achieve, RAN5 concluded that multiband relaxation cannot be fully verified in certification [6]. Hence, another LS was sent to RAN4 [5] at RAN5#85 to inform about the problems associated with MBR test implementation.
RAN4 have now changed the MBR requirements and have sent the following response to the LS in [7]:

[image: image1.emf]1. Overall Description:   RAN4 thanks RAN5 for the LS on multiband relaxation (MBR) for FR2 [ R5 - 199424 ].  Based on the testability  analysis of MBR, as provided by  RAN5, RAN4 has agreed the following:     -   In the scope of Rel - 15:   o   RAN4 shall introduce a maximum cap to the per - band relaxation factors, such that ∆MB P,n   ≤  0.75 dB and ∆MB S,n   ≤ 0.75 dB   o   This MBR framework is applicable to the bands defined in Rel - 15 (i.e. n257,   n258, n260, n261)  and is defined only in the Rel - 15 version of TS38.101 - 2   o   The corresponding CR to the Rel - 15 TS38.101 - 1 is attached in [1]   -   In the scope of Rel - 16 and beyond:   o   RAN4 shall define fixed per - band relaxation factors ,   ∆MB P,n   and  ∆MB S,n ,  directly in the  specification   o   This MBR framework applies to a Rel - 16+ UE supporting any FR2 band(s)   o   This MBR framework also applies to a Rel - 15 UE if it supports any FR2 band which is  introduced in Rel - 16+ (e.g. band n259)   o   The corresponding CR to the Rel - 1 6 TS38.101 - 2 is attached in [2]   o   The corresponding CR to the  Rel - 16   TS38.307 is attached in [3]     RAN4 kindly asks RAN5 to take the above information into account.       2. Actions:   None  


2 Discussion
RAN4 have made the following updates for MBR to address the concerns of RAN5. 
TS 38.101-2 Rel-15 (R4-2006352):

[image: image2.png]Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3

Supported bands SMEs (dB) TWBs (dB)
257, n258 <13 <125
257, n260

n258, 1260 =10 =078
257, 261 00 00
258, n261 <10 <125
260, n261 00 <075
257, n258, 260 s
n257, n258, n261 = <17
n257, n258, n260, n261

257, n260, n261 <05 21258
258, 260, n261 <15 <125

NOTE 1: The requirements in this table are applicable to UEs which support only the
indicated bands

NOTE 2: For supported bands n260 + n261, AMBs » is not applied for band n260

NOTE 3: For n260, maximum applicable AMBs » is 0.4 dB and AMByp . is 0.75 dB

NOTE 4: For all bands except n260, the maximum applicable AMBp » and AMBs » is
075d8





TS 38.101-2 Rel-16 (R4-2006313):
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TS 38.307 Rel-16 (R4-2006353):

[image: image4.png]Table B.4.1-1: Common UE RF requirements for a release independent band
Clause Clause Description
52 Operating bands
53 UE Channel bandvidth
54 Channel amrangement
62 Transmier pover
63 Ouipu povier dynamics
64 Transmil signal qualfy
55 Ouipul RF specirum emissions
6601031 Beam correspondence
73 Reference sensilviy
74 Waimum input level
75 “Adjacent Channel Selectvity
76 Blocking characteristics
770 Spurious response
T80l Tnfermodulation characterisics
79 Spurious emissions

NOTE. A UE which supports any FR? band infroduced in release N where N> 15_ shall meel e requirements
‘according o the FR2 UE mult-band relaxction faclors defined in Table 6.2.1.3-4 of the release N version of 3]
for all FR? bands which it supports





RAN4 have completely removed the need of multi-band testing and therefore also UE declaration of MBR for Rel16 and later. The same applies to a Rel-15 UE implementing a Rel-16 band. 

For Rel-15 the problems associated with MBR have been greatly reduced by adding a maximum value per band equal to 0.75 dB (previously 1.75 dB). Consequently, the risk of misuse of MBR declaration as discussed in [6] is significantly lower.
2.1 Impact on 38.521-2 test cases

The following options for how to update the RAN5 specifications with the new requirements are identified:

1) Continue with UE declared MBR and multiband testing in certification for Rel-15 only UE not implementing any Rel-16 band. 

2) Remove UE declared MBR and multiband testing completely. Test requirements in RAN5 test cases use the upper limit of the per band relaxation 0.75 dB for Rel-15 UE. 
Example on solution for specifying MBR in test requirements:

	UE type
	MBP,n

	
	Rel-15 bands
	Rel-16 bands

	
	n257
	n258
	n260
	n261
	n259

	Rel-15 UE supporting only Rel-15 bands
	0.75
	0.75
	0.75
	0.75
	-

	Rel-15 UE supporting a Rel-16 band, or Rel16 and later UE
	0.7
	0.6
	0.5
	0.5
	0.5


If selecting option 1, the UE declaration of MBR will be kept in RAN5 and multiband testing will still be needed in certification. Also, the MBR need to be implemented in many more Rx/Tx test cases (so far only a few test cases take MBR into account in test requirements). This adds extra workload and complexity in RAN5 specs, that is of benefit only for a Rel-15 UE. The value of this MBR specification will decrease over time, but it still needs to be included for any new Rx/Tx test applicable from Rel-15.

If selecting option 2, the requirements of Rel-15 UE are 0.05 – 0.25 dB less strict than for Rel-16 UE. This is not a very large degradation, which can be considered acceptable. The values could in practice possibly be improved if going for option 1, but not by a large amount. Considering the very large overhead associated with option 1, it is proposed that option 2 is selected. 
2.2 Impact on FR2 Measurement Uncertainty

When developing the MU for FR2 test cases, RAN5 have until now assumed that the worst case MBR is 1.75 dB affecting impact of noise and consequenctly the MU. Now that RAN4 have updated the requirements the worst case MBR that can be used in MU determination decreases from 1.7 dB to 0.75 dBm, which will result in lower MU values as well as improving the testability issues in some test cases.
3 Proposal

Proposal 1: It is proposed that RAN5 go with option 2 above that completely remove the need of MBR declaration and multiband testing. Since this will impact certification, send LS to GCF and PTCRB to inform of the decision so that they can remove the multi-band testing requirement in certification.
Proposal 2: Update MU calculation in TR38.903 changing the worst case MBR assumption from 1.75 to 0.75 dB.
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