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Fact Summary
Meeting:	UE RF AH specific for DC_(n)71B
Dates:	19 April, 2018
Venue:	Melbourne, Australia






Agenda:
1. Single switched uplink for DC_(n)71B
2. Assumptions for A-MPR study
3. New MSD requirements (if time allows)
4. New channel bandwidths for DC_(n)71B (if time allows)
5. MTTD (if time allows)


1	Single switched uplink for DC_(n)71B
Shall RAN4 allow single switched uplink [1][2] for DC_(n)71B and will there be a condition that even for UE that requests single switched uplink two uplink is mandatory? If so is this condition based on Tx power level or something else?
Discussion: 
Ericsson: NW performance point of view we propose that 2Tx shall be supported. If NW supports 1Tx it can be used but UE needs to support 2Tx.
A: We have difference understanding. In out simulation paper we have shown that 1Tx has no impact to performance. In PL is more than 93 dB then 1 Tx is better than 2 Tx.. NW configuration what does that mean 1Tx is UE capability.
Ericsson: It is not true that there is no impact to DL throughput. DL latency is impacted and TCP is impacted. Case 2 has direct impact to DL TP. We are not sure from where this 9 dB BO comes from.
Apple: Regarding DL TP loss RAN1 has an agreement on HARQ timing and it shows that there is no TP loss but latency is impacted, some ms. In case 2 which is transparent NE can do semi static. Type 2 UEs 1 Tx is mandatory. 9 dB BO came from our own measurements.
Ericsson: Our position is that UE shall support 2 Tx but NW can configure 1 Tx thus in some sense it is allowed.
Apple: IT should be other way around, this is UE capability.
LGE: 2Tx is baseline but 1 Tx can be supported.
TMO: We find use case for both 1 TX and 2 Tx but we think that 1Tx is also useful although 2 Tx is baseline.
Intel: From system perspective 1 Tx is too early not allow it. So both 1 Tx and 2 Tx should be used.
Qualcomm: We think that there are advantages to have 1 Tx and 2 Tx, there is no one solution that solves everything. Precluding 1 Tx is not realistic.
OPPO: Similar view as Qualcomm.
Chair: No agreement
2	Assumptions for A-MPR study

Baseline assumptions for A-MPR study
1. UE architecture 1 PA and antenna
2. Equal PSD for LTE and NR
3. Two sets of A-MPR
4. Power reduction is studied against emission requirements not against self-desense
5. Equal power reduction for LTE and NR
6. [bookmark: _Hlk511722544]A-MPR is defined using allocation ratio (like LTE intraband contiguous CA)

1 UE architecture 1 PA and antenna

It was proposed in [3] (LGE) that single PA and single antenna is assumed for DC_(n)71B this also seems to be common understanding in online discussions among the companies.
Discussion:
Chair: anybody against Agreement.
No objection.
Agreement: Use single PA and single antenna UE architecture in A-MPR studies for DC_(n)71B

2 Equal PSD for LTE and NR
It is proposed to use equal PSD in A-MPR studies but RAN4 can specify that the requirements in 38.101 apply with PSD imbalance of max [6 dB]. This can be done for example by adding a note in EN-DC configuration table.
Discussion:
Chair: Everybody ok with equal PSD.
Ericsson: Good starting point but should not preclude PSD imbalance.
Chair: How about including to the specification that PSD difference may not be more than 6 dB
Intel: We need to clarify how EVM is handled in case of PSD difference
Chair: See EVM section in this agenda, EVM is tested only with an allocation in LTE or NR
LGE: LTE is prioritized to NR: A-MPR should be applied to NR. Un-equal PSD should be studied.
Skyworks: For LGE you say that A-MPR should be applied to NR only?
Chair: 2 first bullets agreed.
Agreement: 
· Use equal PSD in A-MPR studies for LTE and NR. 
· Study for un-equal PSD is not precluded

3	Two sets of A-MPR
It was discussed in [5][6][7] that equal power reduction for LTE and NR leads to lowest power reduction need but to do this LTE and NR modems need to know each other’s allocation. It was also discussed in [5] that early UE do not have fast communication between LTE and NR modems thus modems so not know each other’s allocation.
Discussion:
Chair: Is A-MPR(1) and A-MPR(2) idea ok.
LGE: it is acceptable to progress how we can distinguish assumption between 1 and 2.
Skyworks: If UE signals that it does not support dynamic power sharing it uses A-MPR-2
Chair: Modified proposals are acceptable
Agreement: 
· Define two sets of A-MRP. One A-MPR(1) for case that LTE and NR modems know each other’s allocation and another A-MPR(2) for the case that LTE and NR modems do not know each other’s allocation. 
· Use A-MPR versioning to indicate which A-MPR UE supports is an option that can be discussed.

[bookmark: _Hlk511777016]4	Power reduction is studied against emission requirements not against self-desense
In [6][7] A-MPR was simulated against emissions requirements and self desentization was not considered. In [5] it was stated that self-desense could be treated by A-MPR, by MSD, or by other means. 
Note LTE CA EVM is defined as follows: For the intra-band contiguous and non-contiguous carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers.
Discussion:
Chair: is it ok to all that A-MPR is not used to mitigate MSD 
It was ok to all
Chair:  Can we apply LTE approach to EVM
IT was ok to all
LGE: Emission level to 29 will be revised likely to be -38. Filter rejection should be better.
Intel: 12 and 29 LTE B71 does not protect those in FOOB. 
Chair: we follow what is in 38.101 after this meeting relating to note 15 and emission levels.
Skyworks: Concerning the ACLR QC has changed EN-DC ACLR own signal meas BW, please take this into account.
Chair: Concerning SEM we use existing SEM or if Erisson new SEM is agreed in this meeting we use that.
Agreement: A-MPR is used to address following emission requriements
· Spectrum emission mask, current or the one proposed in [10]
· ACLR
· Protection of bands 12 and 29 
· requirement is -50 dBm/1 MHz for bands 12 and for band 29 what is agreed in this meeting.
· filter rejection to band 12 is at least 25 dB [9]
· filter rejection to band 29 is at least 10 dB [9]
Self-desentization is specified with MSD and no A-MPR is used to mitigate MSD.

5	Equal power reduction for LTE and NR
A-MPR(1) for case that LTE and NR modems know each other’s allocation it was proposed in [3][6][7] that equal power reduction to LTE and NR is applied.
Discussion:
Chair: are we ok to have equal power reduction for LTE and NR for A-MPR(1)
No objection
Agreement: 
· A-MPR(1) for case that LTE and NR modems know each other’s allocation equal power reduction to LTE and NR is applied.
· A-MPR(2) for case that LTE and NR modems do not know each other’s allocation power reduction scheme is such that worst case assumption should be taken as a function of the allocation in the carrier under test.

6	A-MPR is defined using allocation ratio (like LTE intraband contiguous CA)
It was proposed in [5][6] that in case LTE and NR modems know each other’s allocation LTE like allocation ration is used to define A-MPR(1). It was proposed in [5] that in case LTE and NR modems do not know each other’s allocation then a tabular format might be suitable for specification of A-MPR(2). In offline discussions it was proposed that same allocation ratio definition can be used for both types of UEs but the allowed A-MPR is read from allocation curve differently.
Discussion:
Qualcomm: If NR allocation impacts LTE allocation it might be against RAN1 assumptions.
Agreement: 
· A-MPR(1) for case that LTE and NR modems know each other’s allocation LTE like allocation ratio is used to define A-MPR(1) .
· A-MPR(1) allocation ratio definition can be used also for A-MPR(2) but the allowed A-MPR is read from allocation curve differently.
· It will be discussed in this meeting if RAN1 LS is needed for the topic raised by Qualcomm.

3 New MSD requirements (if time allows)
There were proposals [4] to define additional MSD requirement for non-contiguous re-source allocation.
Discussion:
Qualcomm: worst case MSD should be specified
LGE: IMD 5 will be the problem.
Skyworks: In Reno we proposed to have allocation in lower part of band so it is kind on middle large MSD.
Ericsson: This is NF and linearity test and MSD depends also in allocations. 
Chair: Companies to provide proposals to next meeting on non-contiguous MSD test points and requirement
Agreement: There will be non-contiguous MSD defined.

4 New channel bandwidths for DC_(n)71B (if time allows)
New channel bandwidths combinations for DC_(n)71B has been proposed in this meeting [8]. Concerns were raised that we do not have MSD requirement for these new CC combinations.
TMO has prepared a WF proposal, see the attachment.



Discussion:
No time to discuss
Agreement: 

5 MTTD
What is the assumption for MTTD for DC_(n)71B.
Discussion:
No time to discuss
Agreement: 
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Background (1)

In WG4 #85, R4-1714344 - WF on DC_71-n71 was approved.

According to R4-1714344, the following Reference sensitivity (MSD) for DC_(n)71B was approved and captured in 38.101-3 f10.











		In RAN4#86bis, R4-1805465 proposes BCS0 for DC_(n)71B as the table below. A concern was that BCS0 contains bandwidth combinations (LTE,NR)=(5,10),(5,5),and (10,5), whose MSD had not yet been agreed.











 

Table 7.3B.2.1-1: Reference sensitivity (MSD) for intra-band DC bandwidth class 

		MSD / DC bandwidth class B

		DC configuration		E-UTRA/NR band		FC (UL)
(MHz)		Channel bandwidth
(MHz)		UL
allocation [LCRB]		FC (DL)
(MHz)		MSD
(dB)		Duplex mode

		DC_(n)71B		71		665.5		5		5 (RBend =24)		619.5		0		FDD

		n71		675.5		15		15 (RBstart = 0)		629.5		1.8

		DC_(n)71B		71		670.5		15		15 (RBend = 74)		624.5		0

		n71		680.5		5		5 (RBstart = 0)		634.5		1.6

		DC_(n)71B		71		668		10		10 (RBend = 49)		622		0

		n71		678		10		10 (RBstart = 0)		632		1.7













































Background (2)

Observation: following the RB allocation principle in WF R4-1714344,

For bandwidth combinations (LTE,NR)=(5,10) and (5,5), MSD should be no greater than that of (5, 15), which is 1.8 dB.

For bandwidth combinations (LTE,NR)=(10,5), MSD should be no greater than that of (10, 10), which is 1.7 dB.
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Way forward (1)







 

		Follow the RB allocation principle in WF R4-1714344, for bandwidth combinations (LTE,NR)=(5,10),(5,5),and (10,5), MSD is agreed as in the table below.



 







Way forward (2)







 

		The following bandwidth combinations are supported for DC_(n)71B as BCS0.







     E - UTRA  –   NR  configuration / Bandwidth  combination set     


Downlink  EN-DC configuration     Uplink EN - D C  configurations  Component carriers in order of increasing  carrier frequency  Maximum  aggregated    bandwidth  [MHz]  Bandwidth  combination  set     


Channel bandwidths  for LTE carrier [MHz]  Channel  bandwidths NR for  carrier [MHz]      


DC_(n)71B  DC_(n)71B  15  5  20  0     


10  5, 10      


5  5, 10, 15  
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MSD / DC bandwidth class B  


DC  configuration  E - UTRA/NR  band  F C   (UL)   (MHz)  Channel   bandwidth   (MHz)  UL   allocation  [LCRB]  F C   (DL)   (MHz)  MSD   (dB)  Duplex  mode  


DC_(n)71B  7 1  66 5.5  5  5 (RB end  =24)  6 19.5  0  FDD  


n 7 1  675.5  1 5  15 (RB start  = 0)  6 29.5  1.8  


DC_(n)71B  71  66 5.5  5  5 (RB end  =24)  619.5  [ 0 ]  


n 7 1  673  10  15 (RB start  = 0)  627  [1.8]  


DC_(n)71B  71  66 5.5  5  5 (RB end  =24)  619.5  [ 0 ]  


n 7 1  670.5  5  15 (RB start  = 0)  624.5  [1.8]  


DC_(n)71B  7 1  6 70.5  15  15 (RB end   = 74)  62 4.5  0  


n 7 1  68 0.5  5  5 (RB start   = 0)  634.5  1.6  


DC _(n)71B  7 1  668  10  10 (RB end   = 49)  622  0  


n 7 1  678  1 0  10 (RB start   = 0)  632  1.7  


DC_(n)71B  7 1  668  10  10 (RB end   = 49)  622  [ 0 ]  


n 7 1  675.5  5  10 (RB start   = 0)  629.5  [1.7]  


 


     E - UTRA  –   NR  configuration / Bandwidth  combination set     


Downlink  EN-DC configuration     Uplink EN - D C  configurations  Component carriers in order of increasing  carrier frequency  Maximum  aggregated    bandwidth  [MHz]  Bandwidth  combination  set     


Channel bandwidths  for LTE carrier [MHz]  Channel  bandwidths NR for  carrier [MHz]      


DC_(n)71B  DC_(n)71B  15  5  20  0     


10  5, 10      


5  5, 10, 15  


                             


 





