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Available data in RAN4
Based on the submitted data in [1] through [5] and also based on offline discussion and submission of new data in [6], Table 1 below collects the data set on peak and spherical coverage relaxations. 

Table 1: Available multi-band relaxation data
	Case
	Supported bands
	Band
	Peak relaxation
	Spherical relaxation

	
	
	
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]

	8
	n257, n258
	n257
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258
	n258
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	7
	n258, n260
	n258
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260
	n260
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	6
	n258, n261
	n258
	
	1.0
	FFS
	
	2.0
	
	
	0.0
	FFS
	
	2.0
	

	
	n258, n261
	n261
	
	0.5
	FFS
	
	2.0
	
	
	0.0
	FFS
	
	2.0
	

	5
	n260, n261
	n260
	0.0
	0.0
	FFS
	
	
	
	1.6
	0.0
	FFS
	
	
	

	
	n260, n261
	n261
	0.0
	0.0
	FFS
	
	
	
	0.0
	0.0
	FFS
	
	
	

	4
	n257, n258, n261
	n257
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258, n261
	n258
	
	1.0
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	
	n257, n258, n261
	n261
	
	0.5
	FFS
	
	2.0
	1.5
	
	0.0
	FFS
	
	2.0
	1.5

	3
	n257, n260, n261
	n257
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n257, n260, n261
	n260
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n257, n260, n261
	n261
	
	0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	2
	n258, n260, n261
	n258
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260, n261
	n260
	
	1.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	
	n258, n260, n261
	n261
	
	0.0
	FFS
	
	
	
	
	0.0
	FFS
	
	
	

	1
	n257, n258, n260, n261
	n257
	2.1
	
	FFS
	1.8
	
	2.0
	1.9
	
	FFS
	2.4
	
	2.0

	
	n257, n258, n260, n261
	n258
	2.1
	
	FFS
	1.8
	
	2.0
	2.0
	
	FFS
	2.4
	
	2.0

	
	n257, n258, n260, n261
	n260
	1.5
	
	FFS
	0.0
	
	2.0
	1.8
	
	FFS
	1.3
	
	2.0

	
	n257, n258, n260, n261
	n261
	2.0
	
	FFS
	1.8
	
	2.0
	1.2
	
	FFS
	2.4
	
	2.0



NOTE: it is needed to confirm the values from [2] for the highlighted cases

Discussion:
NTT DOCOMO: this is just data, not proposal?
Chair: yes
Samsung: our plan is to provide data for the next meeting
Prioritization of cases
In an effort to focus the discussion, some prioritization of the cases can be useful.  The following is a suggested option to initiate the discussion.
Option 1: Case 1, Case 4, Case 5, Case 6, Case 8
Option 2: Case 5
Option 3: Case 5, Case 3
Option 4: Case 5, Case 1
Option 5: Case 5, Case 3, Case 1 (in priority order)
Option 6: Case 5, Case 4, Case 6, Case 8 (in priority order)

Discussion:
Verizon: for Cases 1 – 4, who is going to have these configurations?
Apple: could target different regions based on vendor’s choice
Sony: our data is the result of our analysis and is not our proposal; we do have some margin, and the relaxation can be different
Dish: would these be the cases for the Rel-15 specification; will other cases be excluded?
Verizon: what does Option 1 imply?
Apple: in our understanding, we target defining the MB relaxation values for these cases this meeting; these are the cases where we have at least two data points for analysis
Verizon: we propose Option 2
NTT DOCOMO: for release 15 we can consider Option 2
Samsung: we propose Option 3
Chair: we note that Case 3 (added in Option 3) only has 1 data point in the analysis
AT&T: we support Option 2
LGE: if we proceed with Option 2, then in the future release can we discuss MB relaxation for other combinations?
Apple: if we proceed with Option 2, why are we precluding other cases in Rel-15?
Huawei: if we proceed with Option 2, does it mean in Rel-15 the UE only has two choices: Option 2 or single band?
Verizon: the reason we choose Option 2 is because there is a lot of analysis here, but for Rel-15 we would like to make sure we complete this case due to timing
Chair: if we have an option with multiple cases and select Case 5 as the priority within the option, would this be acceptable to Verizon?
Verizon: our choice is based on market requirements
AT&T: we support Verizon; Case 5 is clearly the earliest rollout; to LGE: of course, future releases will look at other cases, as well as the possibility of adding new bands
Qualcomm: when new cases are added, do we have to wait for the next release, or can we add requirements in release-independent manner?

Agreement: power class requirements are release independent, and multi-band relaxations are part of power class requirements; therefore, they are release-independent

Apple: we would like to include Case 1 together with Case 5
Qualcomm: we should take Case 5, but we should not limit to just that one combination
Dish: we are OK with AT&T + Verizon proposal; Option 4 has merit; but if we take the analogy from LTE CA we started with easiest combo, and it was painful to work on the complex combo; it would be beneficial to take the difficult combo early
Intel: let’s vote
AT&T and Verizon: we would like to focus on the market need; Case 5 is clearly the priority; release independence allows us to have this discussion later when there is more market demand for other cases
Apple: in order to progress, can we agree to take Case 5 as the highest priority and then consider other cases?
Qualcomm: we agree with Apple

Agreement: proceed with Case 5 as the highest priority and then consider other cases
Framework proposal
Based on the available data and the prioritization of cases, Table 2 below summarizes the data;  proposals on multi-band relaxation values for peak and spherical are left open to initiate the discussion.  Effort to develop the proposals is prioritized to target the selected cases from Step #2 above.  Columns to handle potential multiple alternate proposals are provided to help the discussion.

Table 2: Summary of multi-band relaxation data and proposals
	Case
	Supported bands
	Band
	Peak Relaxation
	Spherical relaxation

	
	
	
	Min
	Max
	Alt.1
	Alt.2
	Alt.3
	Min
	Max
	Alt.1
	Alt.2
	Alt.3

	8
	n257, n258
	n257
	1.0
	2.0
	
	
	
	0.0
	2.0
	
	
	

	
	n257, n258
	n258
	1.0
	2.0
	
	
	
	0.0
	2.0
	
	
	

	7
	n258, n260
	n258
	1.0
	
	
	
	
	0.0
	
	
	
	

	
	n258, n260
	n260
	1.0
	
	
	
	
	0.0
	
	
	
	

	6
	n258, n261
	n258
	1.0
	2.0
	
	
	
	0.0
	2.0
	
	
	

	
	n258, n261
	n261
	0.5
	2.0
	
	
	
	0.0
	2.0
	
	
	

	5
	n260, n261
	n260
	0.0
	0.0
	0.0
	0.0
	
	0.0
	1.6
	1.0
	0.0
	

	
	n260, n261
	n261
	0.0
	0.0
	0.0
	0.0
	
	0.0
	0.0
	0.0
	0.0
	

	4
	n257, n258, n261
	n257
	1.0
	2.0
	
	
	
	0.0
	2.0
	
	
	

	
	n257, n258, n261
	n258
	1.0
	2.0
	
	
	
	0.0
	2.0
	
	
	

	
	n257, n258, n261
	n261
	0.5
	2.0
	
	
	
	0.0
	2.0
	
	
	

	3
	n257, n260, n261
	n257
	0.0
	
	
	
	
	0.0
	
	
	
	

	
	n257, n260, n261
	n260
	0.0
	
	
	
	
	0.0
	
	
	
	

	
	n257, n260, n261
	n261
	0
	
	
	
	
	0.0
	
	
	
	

	2
	n258, n260, n261
	n258
	1.0
	
	
	
	
	0.0
	
	
	
	

	
	n258, n260, n261
	n260
	1.0
	
	
	
	
	0.0
	
	
	
	

	
	n258, n260, n261
	n261
	0.0
	
	
	
	
	0.0
	
	
	
	

	1
	n257, n258, n260, n261
	n257
	1.8
	2.1
	
	
	
	1.9
	2.4
	
	
	

	
	n257, n258, n260, n261
	n258
	1.8
	2.1
	
	
	
	2.0
	2.4
	
	
	

	
	n257, n258, n260, n261
	n260
	0.0
	2.0
	
	
	
	1.3
	2.0
	
	
	

	
	n257, n258, n260, n261
	n261
	1.8
	2.0
	
	
	
	1.2
	2.4
	
	
	



Discussion:
Verizon: for n260 we prefer 0 dB relaxation
Apple: it would be good to consider analysis in our decision
Qualcomm: we would like to support the carriers
Apple: we can suggest 1 dB for n260 in Case 5; it would be incorrect to assert that there is no impact when analysis shows this
Chair: we will continue offline
LGE: if company provides data only for Case 5, and then in Rel-15 RAN4 will only allow this relaxation level in Rel-15; do we need further discussion in a release-independent manner?
Intel: we understood the agreement that any power class related parameter is release independent
Qualcomm: does release-independent mean that 3 months from if an operator wants a new band combination, it can be retroactively inserted into Rel-15?
Verizon: yes, based on existing RAN4 working procedures
Qualcomm: we agree
OPPO: regarding Qualcomm comment, does it mean that release-independence applies only 3 months from now?
Qualcomm: we meant at any future time
Verizon: this is also our understanding

Applicability
The applicability of the multi-band relaxations should be defined.

Power class applicability
Option 1: Applicable to all power classes
Option 2: Applicable to PC3 only, multi-band support for other power classes is FFS
Other options are not precluded
Option 3: Applicable to PC2, PC3, PC4, multi-band support for PC1 is FFS
Other options are not precluded

Discussion:
NXP: we prefer to separate fixed and mobile applications
LGE: based on market demand, we prefer to focus on PC3
Qualcomm: would this be release-independent? It would be logical to extend previous agreement
Ericsson: we don’t agree that MB relaxations are necessarily applicable to other power classes

Agreement: we have the ability, if shown that it is needed, to add the multi-band relaxation framework to power classes other than PC3 in a release-independent manner

Requirement applicability
Option 1: Peak relaxations apply to peak EIRP & peak EIS; spherical relaxations apply to spherical coverage EIRP and spherical coverage EIS (if it is defined)
Option 2: Peak relaxations apply to peak EIRP; spherical relaxations apply to spherical coverage EIRP; multi-band support for EIS is FFS
Option 3: According to the shared pain principle, derive peak (MB_T) & spherical relaxation  (MB_S) according to analysis in Sections 2 & 3; then define Tx relaxation and Rx relaxation based on the total MB relaxation.
Option 4: Leave spherical coverage (EIRP and EIS) multi-band requirement unspecified


Discussion:
Option 1: Apple, Spreadtrum, LGE, Huawei, OPPO
Option 2: NTT DOCOMO, Verizon
Chair: more offline discussion is needed
LGE: this problem is related to antenna performance to support multi-band operation; why is the impact to EIRP only? We understand this impacts both peak and spherical coverage overall; spherical coverage requirement is quite tight; 1 panel case may not satisfy spherical EIS; we recommend applying the MB relaxations to both EIRP and EIS
Chair: can we try to agree on an option that completes the definition of the framework? Suggest Option 3
Verizon: we are not comfortable
Apple: FFS in Option 2 should be clarified; if we clarify, then we have clear option; how can we have relaxation on one direction and not in another? Is additional study required?
Oppo: if there is no relaxation for EIRP, then there is no relaxation for EIS; if there is relaxation for EIRP, does that mean we will have relaxation for EIS?
Intel: if these are the same antennas that are packaged together, then their performance has to be the same; how can they be different?
Qualcomm: we would like to discuss this topic

Agreement: if there is a multi-band relaxation for EIRP (peak or spherical) that is zero, then it is zero for multi-band relaxation for EIS (peak or spherical)

Proposal: if there is a multi-band relaxation for EIRP (peak or spherical) that is non-zero, then multi-band relaxation for EIS (peak or spherical) is non-zero.

NTT DOCOMO: we have a concern; we would like to study further
Sony: we had a similar situation with LTE TRP/TRS which did not conclude; we propose Option 4
OPPO: even though we have the single-band requirement in the specification, we have to design to multi-band scenario; regarding the LTE case, it did not start in the beginning with Rel-8; some companies did continue the work; this should be the last thing we consider; maybe in the beginning we don’t need to consider such a scenario

Proposal: if there is no agreement on any multi-band relaxations (peak or spherical) until November meeting, then we agree to Option 4

Intel: does this mean multi-band relaxations for both peak & spherical or just spherical?
OPPO: we just agreed that this definition would be release-independent; how can we leave this requirement undefined in the specification?
OPPO: until November is too tough; since we agreed release-independence, we should not have a hard deadline
Qualcomm: what is the implication of Option 4? Does it mean you support multi-band but have no requirement?
AT&T: we agree with the original two proposals; we need to agree to something this meeting
MediaTek: we agree with OPPO; we don’t need to close the door to discuss
OPPO: we suggest not to discuss deadlines in the main session; this may suggest incorrect information to other standardization bodies, and this can have negative on RAN4 as a whole

Remaining issues
Discussion:
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