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1 Introduction
In RAN4#93 the multi-band relaxation framework for band n259 was discussed and the following WF[1] was agreed: 
Multiband framework for band n259:

Option 1 (default): To define multiband relaxation factor for each ”supported bands with n259”, respectively

Option 2: Remove multiband relaxation for Rel-16

Option 3: To define an upper limit per band for Multiband relaxation

Way forward:

companies are encouraged to continue the discussions and provide inputs to the next meeting on preferred option.

RAN4 has also  received an LS (R5-199424)[2] from RAN5 on practical problems that RAN5 is facing due to  the current multiband relaxation framework and asking the following action from RAN4:
· To consider defining an upper limit of MBR (either ΔMBP or ∑MBP) which will be of high value for RAN5 when defining measurement uncertainty or to consider MBR per band instead of summation across all bands.  

In this document we propose multiband relaxation framework for band n259.

2  Discussion
In view of the information received from RAN5, the need to update Multiband relaxation framework for FR2 UEs is inevitable.  Consequently option 2 and option 3 of WF [1] are the relevant options.

Considering the complications and uncertainity the Rel-15 multi-band relaxation framework creats, our preference is option 2 and we support removal of multiband relaxation. 
However, if this can not be agreed by all companies, we propose the following procedure for adoption of option 3.
1) Remove ∑MBP and ∑MBS criteria 
The rational for this propsal is to avoid misuse of the UE multi-band declaration. The issue is that if not all the supported bands by the UE are tested, a situation that is anticipated to be common, the UE could safely assign all the allowed multiband relaxation on the tested bands (setting MB=0 on untested bands) thereby allowing a non-compliant UE to pass certification. Looking ahead when adding more and more FR2 bands, the issue is expected to be more severe.  

Proposal 1: Remove ∑MBP and ∑MBS criteria from multi-band relaxations framework 

2) Define MBP,n and ΔMBS,n per band criteria
For FR1 UEs to support inter-band CA the parameter ΔTIB,c (allowed maximum configured output power relaxation)  has been defined in TS 38.101-1 Tables 6.2A.4.2.3-1, 6.2A.4.2.3-2 and 6.2A.4.2.3-3. ΔTIB,c is definrd per band for different band combinations.  Similar methodology can be used for multi-band relaxations for FR2 UEs. So, the second suggested solution from RAN5 to specify MBP,n and ΔMBS,n (per band relaxations) is a practical method to preserve RAN4 multiband relaxation while enabling RAN5 implementation.
Proposal 2:  Define MBP,n and ΔMBS,n per band for multi-band relaxations framework 

Proposal 3:  Define maximum applicable MBP,n and ΔMBS,n  of 0.5 dB for band n259
3 Conclusions
In RAN4#93 the multi-band relaxation framework for band n259 was discussed and the WF[1] was agreed.
RAN4 has also  received an LS (R5-199424)[2] from RAN5 on practical problems that RAN5 is facing due to  the current multiband relaxation framework and asking the following action from RAN4:

· RAN5 kindly asks RAN4 group to consider problem descriptions 1 and 2 above to consider defining an upper limit of MBR (either ΔMBP or ∑MBP) which will be of high value for RAN5 when defining measurement uncertainty or to consider MBR per band instead of summation across all bands.  
In this document we have following proposals for multiband relaxation framework for band n259:
Proposal 1: Remove ∑MBP and ∑MBS criteria from multi-band relaxations framework 

Proposal 2:  Define MBP,n and ΔMBS,n per band for multi-band relaxations framework
Proposal 3: Define maximum applicable MBP,n and ΔMBS,n  of 0.5 dB for band n259
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5 Annex- LS from RAN5
1. Overall Description:

In [R4-1902181] RAN4 sent an LS to RAN5 with a proposal on how to use the multi-band relaxation (MBR) for FR2 RF testing, suggesting that the UE vendor declares per band relaxation factors which should comply with the max allowed accumulated value over supported bands defined in TS 38.101-2, thereby allowing testing to be performed per band. This is in theory possible, but RAN5 are facing some practical problems that could not be anticipated by RAN4 in the LS. 

RAN5 have since worked on implementing this in RAN5 specs, but the RAN5 implementation also have an impact on certification organizations GCF and PTCRB. GCF/PTCRB have put mechanisms in place that ensure that the UE declares multiband relaxation factors per band for all the supported bands not only the bands part of certification and have ensured that the declared values cannot change if certification is distributed over several labs or over time. 

However, problems described below remain and cannot be solved by RAN5:

Problem description 1 - Some bands may not be tested:

Certification organizations cannot mandate testing in bands not part of certification at a given point in time. Reasons for not testing a UE supported band may be:

1) The band is not part of certification (e.g. certification organizations have chosen not to include the band)

2) No test equipment is yet available for the band (no test case validations). 

Although we have a framework in certification to document MBR values and track it across multiple labs, there is still a potential risk of misuse of the UE multi-band declaration [R5-199577]. The issue is that if not all the supported bands by the UE are tested, a situation that will be common as more bands are being defined in 3GPP, the UE could safely assign all the allowed multiband relaxation on the tested bands (setting MB=0 on untested bands) thereby allowing a non-compliant UE to pass certification. 

It is RAN5 conclusion that RAN5 cannot fully ensure correct conformance test implementation of MBR. 

Problem description 2 - Impact on testability analysis if MBR increase:

MBR value has an impact on testability in RAN5. The maximum MBR value decides how much relaxation to be required for each test case. In MOP (EIRP) analysis, MBR = 1.7 dB (value for UEs supporting n257, n258, n260, n261) is selected as maximum MBR. This means analysis of testability issue needs to be conducted again if maximum MBR is updated in the future. If maximum MBR becomes larger, RAN5 will need to re-evaluate testability issues per test case. Hence RAN5 cannot and does not intend to keep re-opening testability topics considered complete. 

2. Actions:

To [RAN4] group.

· RAN5 kindly asks RAN4 group to consider problem descriptions 1 and 2 above 

· To consider defining an upper limit of MBR (either ΔMBP or ∑MBP) which will be of high value for RAN5 when defining measurement uncertainty or to consider MBR per band instead of summation across all bands.  
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