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Introduction 
The multi-band relaxation (MBR) factors defined in the specification [1] allows the UE supporting multiple FR2 bands to decrease the peak EIRP and EIRP spherical coverage values by up to ∑MBP and ∑MBS, respectively, It was additionally considered that the antenna performance in FR2 UE can be influenced by the total frequency range of supported FR2 bands after the per-band requirements were agreed in Rel-15. 
However, while implementing the MBR in RAN5 specs and communicating with certification organizations, the problem of the current MBR framework per supported bands was raised and forwarded by RAN5 as described in [2] and put into Appendix below.
In order to deal with the problem, two solutions were proposed to RAN4 #94-e and those are still on the table as options noted in the WF [3]. In this contribution, we would firstly like to discuss each of options and propose our view on how to resolve the issue with the options based on its merits and demerits analysis.
Discussion
A way forward on multiband relaxation framework was approved to capture the discussion summary for handling the issue described in the LS from RAN5. Possible RAN4 solutions through the MBR framework modification are agreed as follows [3]:
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In this section, we present our view on each open issue of the WF. For open issue 3, we believe both values of option 1 [4] and option 2 [5] can be reused for each release once RAN4 reaches consensus on the open issue 2. The MBR values for n259 are also provided based on the previous discussions.
Open issue 1 of the WF is about whether to keep the current format of MBR requirements in [1]. Two options are proposed to support their respective answer to the question as below:
	Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation [4].
Option 2: Replace multiband relaxation framework to per-band relaxation [5].


Since the two options have similar values but different approaches to handle the problem, we have investigated the pros and cons of each option for RAN4 to adopt proper method for MBR framework modifications.
Table 1: Summary of options for MBR framework modifications
	
	Pros
	Cons

	Option 1
	· MBR framework of Rel-15 can be kept without any modification for each case of EIRP and EIS
· No need to take care for ongoing or future development of PC3 UE
	· Fundamental issue in the LS may not be solved since the relaxation values still can be changed
· Overhead in certification for multiband testing can be still maintained without much gain
· Testability issues can be caused when the total relaxation grows larger in the future with more bands

	Option 2
	· More straight forward to handle all the issue in LS
· Easier to define the MBR when the new band is introduced in the future
	· MBR format and value changes may affect many related items in 38.101-2
· UEs already in market or under development can be affected due to the change


As shown in Table 1, both option 1 and option 2 are not the perfect solution having its pros and cons. However, RAN4 has to take one of two methods given that Rel-16 timeline is not far off, and the problem might be easily taken care of if we take a look at the pros only with the release respective approach of open issue 2.
Observation 1: The problems might be easily taken care of if RAN4 takes a look at the pros only with the release respective approach of open issue 2.
For open issue 2, in our view, option 2 is reasonable adoption for RAN4 to deal with the problems of RAN5. Since the Rel-15 specification is already published and it is referred to by many UEs which are displayed on the market or under development, the current format and values are anyhow better to be kept as they are. However, from Rel-16, replacing to the per-band relaxation would be the best choice given the advantages in Table 1 as it could handle not only all the issues in the LS, but also new bands as a future proof. Then, the option 2, i.e. adopt option 1 [4] for Rel-15, and adopt option 2 [5] from Rel-16, is the best choice that RAN4 could enable to take all the pros only.
Proposal 1: Option 2, i.e. Adopt R4-2000022 for Rel-15, and adopt R4-2000200 from Rel-16, should be considered for the modification to the multiband relaxation framework in RAN4.
For open issue 3, the relaxation value should be kept as option 1 [4] for Rel-15 and option 2 [5] for Rel-16 in accordance with the adoption in open issue 2 unless other values are proposed. However, it should be updated to add a row for n259 if it follows per-band relaxation format. We recommend to reuse the value of n260 for n259 as Table 2:
Proposal 2: Relaxation values for both solutions can be kept as proposed in R4-2000022 and R4-2000200 for Rel-15 and Rel-16, respectively. 
Proposal 3: Same number with n260 in R4-2000200, i.e. 0.5 dB for MBP and 0.4 dB for MBS, can be reused for n259 from Rel-16.
Table 2: Proposed relaxation values including n259
	Band
	MBP (dB)
	MBS (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257


[bookmark: _GoBack]A draft CR on the MBR framework modification to Rel-16 consistent with Table 2 is accompanied for reference [6].
Conclusions
In this contribution, we look into the two solutions for the multiband relaxation framework modification which are still on the table. Taking into account the analysis above, our observation and proposals for the remaining open issues are:
Observation 1: The problems might be easily taken care of if RAN4 takes a look at the pros only with the release respective approach of open issue 2.
Proposal 1: Option 2, i.e. Adopt R4-2000022 for Rel-15, and adopt R4-2000200 from Rel-16, should be considered for the modification to the multiband relaxation framework in RAN4.
Proposal 2: Relaxation values for both solutions can be kept as proposed in R4-2000022 and R4-2000200 for Rel-15 and Rel-16, respectively. 
Proposal 3: Same number with n260 in R4-2000200, i.e. 0.5 dB for MBP and 0.4 dB for MBS, can be reused for n259 from Rel-16.
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Appendix: Problem descriptions in [2]
	…… 

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. 

…… 
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*  RAN4 agrees to make modifications to multiband relaxation framework

*  The modifications to multiband relaxation framework is valid from Rel-15.

*  The modifications to multiband relaxation framework:

* Open issue 1: Whether to keep the current format of multiband requirement in TS38.101-2 (summation of total relaxation)
* Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation.
* Option 2: Replace multiband relaxation framework to per-band relaxation.

* Open issue 2: Rel-15 and Rel-16 adoption
* Option 1: Adopt option 1 for Rel-15, and adopt option 1 from Rel-16.
* Option 2: Adopt option 1 for Rel-15, and adopt option 2 from Rel-16.
* Option 3: Adopt option 2 for Rel-15, and adopt option 2 from Rel-16.

* Open issue 3: The values for the selected relaxation framework(s) in open issue 1 (, respectively)
* Option 1: Define the values as in R4-2000022: AMB,, < 0.75 dB and AMB; , < 0.75 dB.

* Option 2: Define the values as in R4-2000200. Relaxation is same no matter what band combinations UE supports,
with the exceptions listed in notes.

* Option 3: Other values are not precluded.

*  RANA4 continue discussion of open issues in the next meeting

* MBR values for band n259 will also be discussed in the next meeting(s), and agreed before Rel-16 freeze.




