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1.
Introduction
Beam correspondence and multiband AH was discussed in AH on Thursday 11/15/2018 3pm
2. 
Discussion
Intention is to agree a package of multiband framework and beam correspondence
Beam correspondence CRs in discussion:

Agreement for BC CR:
6.2.5
Beam correspondence for power class 3
UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management.

For power class 3 UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3 in CONNECTED MODE such that:

<Editors note: only one of the following sentences will remain after clarity for CSI-RS mandatory / other status >
· DL RS are configured for either SSB only or CSI-RS only 

· DL RS are configured for either SSB only or CSI-RS only, if UE supports 

Multiband framework proposals in discussion

Alt1: 
Way Forward from Qualcomm cosigned by: Nokia, Ericsson, Sony, Motorola, Verizon, AT&T, CMCC, Telstra, NTT Docomo, FUJITSU, SGS Wireless, Dish, Telecom Italia, T-Mobile, Deutsche Telekom, Softbank 
· No relaxations for spherical coverage requirement for n260 in any band-combination

· Multi-band spherical relaxation for any FR2 band other than n260, in any FR2 band-combination, shall be limited to 0.5dB
Alt2: 
Proposal from Vodafone initially verbally drafted in the R4-1816216
Multi-band spherical relaxation ΔMBS for UEs supporting any combination of FR2 bands is defined as:

•A single total value per combination of supported bands to be allocated to these bands according to UE implementation

•ΔMBS = N*0.5 dB, where N corresponds to the total number of bands in the  combination and excludes band n260 (N-1 in the case n260 is supported)
From updated CR from Apple
For the UEs that support operation in multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.3-1 and 6.2.1.3-3 shall be decreased, respectively, by the peak EIRP relaxation parameter MBP and EIRP spherical coverage relaxation parameter MBS as specified in Table 6.2.1.3-4. For each combination of supported bands ΔMBP and ΔMBS,n apply to each supported band n, such that the total relaxation across all supported bands does not exceed the total value indicated.

Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3
	Supported bands
	∑MBP (dB)
	∑MBS (dB)
	Intel proposal

	n257, n258
	≤ 1.3
	≤ 1.0
	≤ 1.25

	n258, n260
	≤ 1.0
	≤ 0.53
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.52
	≤ 0.752

	n257, n258, n261
	≤ 1.7
	≤ 1.5
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.03
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.03
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.53
	≤ 1.753

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

NOTE 2:
For supported band combination n260 + n261, ΔMBS,n is not applied for band n260

NOTE 3:  For n260, maximum applicable ΔMBS,n is 0.4 dB
	


No separate test for beam correspondence and EIRP spherical coverage.
Agreement is to work reducing values in Table 6.2.1.3-4 in Rel-16.
Companies present: ATT, DISH, CMCC, Verizon, Intel, Apple, Huawei, NXP, Mediatek, Oppo, Vivo, Docomo, Orange, Samsung, Nokia, Sony, Qualcomm, Softbank, 

Alt3:
Same as Alt2 but with Intel proposal is to have 0.5 dB additional relaxation for Alt2. I.e. formula in Alt2 would be ΔMBS = N*0.5 dB + 0.5 dB, N>=2.

Discussion:
AH2:
Intel proposal is to have 0.5 dB additional relaxation for Alt2. I.e. formula in Alt2 would be ΔMBS = N*0.5 dB + 0.5 dB, N>=2. This is marked as Alt3
ATT and Verizon do not want to have non zero delta MBS for n260 in any combination. Apple wants to have non zero. 

CMCC, Docomo and Softbank supports Alt2. Apple is hoping for US carriers to compromise to Alt2 

ATT: If 260+261 will not have relaxation on 260, why other combinations can not have zero
Is there acceptable non zero relaxation for n260 for cases in note3

Vzw and ATT accept max 0.4 dB relaxation for n260

Intel request  0.5 dB more relaxation.

Conclusion
BC text above is agreed. Both of the following sentences will be added with editors notes 
If CSI-RS for beam correspondence are mandatory,

· DL RS signals are configured for either SSB only or CSI-RS only 

If CSI-RS for beam correspondence is optional or mandatory with capability,
· DL RS signals are configured for either SSB only or CSI-RS only, if UE supports 

In mandatory case, UE will be verified separately for both RS’s
Agreement to LS to RAN plenary and to RAN1, asking if CSI-RS for beam correspondence is mandatory for UE

Agreement is to send LS to RAN5 to inform following
-
The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction
Possibly only one LS. Apple will draft. 

MB 

Apple ok to compromise between alt1 and alt2.
ATT concern is to apply all relaxation to n260. Huawei concern is not having peak relaxations agreed as package. Apple will draft Alt2 further with restrictions and use averaged values for peak as starting point.   

References:

[1] R4-1814720, Verification of beam correspondence, Ericsson, Sony
