[bookmark: page1]3GPP TSG-RAN WG4 Meeting #94-e-bis	R4-2003858
[bookmark: _GoBack]Electronic Meeting, 20 April – 30 April, 2020
Agenda item:	6.14.1.8
Source: 		NTT DOCOMO, INC.
Title: 	Discussion on Multi-band relaxation framework
Document for:	Approval
1. Introduction
RAN4 discusses FR2 multi-band relaxation framework in order to address concerns from RAN5 [1]. RAN4#94-e approved WF [2] capturing open issues and possible options. This paper shows our views on multi-band relaxation framework.
2. Discussion
The open issues and possible options captured in the approved WF are shown as follows [2]:
[image: ]
Open issue 1:
In our understanding, replacement of multi-band relaxation framework to per-band relaxation (option 2) can solve the issue raised from RAN5 LS [1], but introduction of additional maximum cap to the per-band relaxation (option 1) cannot solve the issue at the fundamental level. For example, we assume that a UE supports four bands of n257, n258, n260, and n261 while certification organization can test only n257. According to the existing framework, UE is allowed to apply at most sum of 1.7dB relaxation on peak EIRP requirement in four bands. The problem is that if the test result of n257 shows that the UE apply 1.7dB relaxation in n257, there is no choice but to conclude that UE with 1.7dB relaxation in n257 is compliant with 3GPP although the certification organization does not test other bands than n257 and cannot know relaxation value applied to other bands. Next, considering option 1, we assume the sum of relaxation value is 1.7dB and additional maximum cap to the per-band relaxation is 1.0dB for each band. However, the fundamental problem still exists since certification organization cannot confirm whether or not a UE is really compliant with 3GPP without testing all bands. Therefore, to solve this issue, we need to replace current multi-band relaxation framework to per-band relaxation. Then certification organization can confirm 3GPP compliance correctly by testing each band.
Observation 1:  Replacement of multi-band relaxation framework to per-band relaxation (option 2) can solve the issue raised from RAN5 LS [1], but introduction of additional maximum cap to the per-band relaxation (option 1) cannot solve the issue at the fundamental level.
Proposal 1: Take option 2 in open issue 1. 

Open issue 2:
We would like to take option 3. Additional problem of keeping the current multi-band relaxation is that we need to discuss multi-band relaxation values for all possible supported band combination whenever we introduce new band. Even if we take option 2 not option 1, when newly introduced band apply release-independent approach, we need to consider multi-band relaxation values for Rel-15 specification. It would make RAN4 work load larger.
Observation 2:  Both option 1 and 2 cause discussion on multi-band relaxation values whenever we introduce new FR2 bands.
Proposal 2: Take option 3 in open issue 2. 

Open issue 3:
We modified the values proposed in option 1. We change MBP of n257 from 0.7 to 0.6 as same with n258 since, in our understanding, the original motivation of multi-band relaxation was to give fairness and flexibility between bands when we discussed multi-band relaxation framework. Based on the same thought, we decide MBP and MBS of n259 as same with n260.
Proposal 3:  Apply Rel-15 and Rel-16 multiband relaxation factors as per-band relaxation as described in the table below:
. -------------------------------------------------------------------
Table 6.2.1.3-4: UE multi-band relaxation factors
	Band
	MBP (dB)
	MBS (dB)

	n257
	0.673
	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


-------------------------------------------------------------------

3. Conclusion
In this contribution, we proposed our views on FR2 multi-band relaxation framework. Our proposals are summarised as follows:
Observation 1:  Replacement of multi-band relaxation framework to per-band relaxation (option 2) can solve the issue raised from RAN5 LS [1], but introduction of additional maximum cap to the per-band relaxation (option 1) cannot solve the issue at the fundamental level.
Proposal 1: Take option 2 in open issue 1. 
Observation 2:  Both option 1 and 2 cause discussion on multi-band relaxation values whenever we introduce new FR2 bands.
Proposal 2: Take option 3 in open issue 2. 
Proposal 3:  Apply Rel-15 and Rel-16 multiband relaxation factors as per-band relaxation as described in the table below:
. -------------------------------------------------------------------
Table 6.2.1.3-4: UE multi-band relaxation factors
	Band
	MBP (dB)
	MBS (dB)

	n257
	0.673
	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


-------------------------------------------------------------------
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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 (table below). Relaxation is same no matter what band combinations UE
supports, with the exceptions listed in notes.

* Option 3: Other values are not precluded.
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. . . . Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively

MBR values for band n259 will also be discussed in the next meeting(s), supports n2614n260

Note2: n261 peak relaxation is0 dB for UE that exclusively supports
n2614n260

and agreed before Rel-16 freeze.

Note3: n257 peak and spherical relaxationsare 0 dB for UE that exclusively
supports n261:4n257

Notea: n261 peak and spherical relaxationsare 0 dB for UE that exclusively
supports n261:4n257




