3GPP TSG-RAN WG4 Meeting #80













R4-165192
Gothenburg, Sweden, 22 – 26 Aug, 2016
Source: 
Qualcomm Incorporated

Title: 
Next level fallback configurations for xDL 2UL 
Agenda item:
8.7.2
Document for:
Approval
1. Introduction
Working with xDL 2UL (x>2) case there seems to be an aspect with next fallback definition that has not been discussed. We came across this issue with a practical problem with fallbacks on CA_1A-3A-8A-40A with CA_1A-3A UL. This paper discusses practical ambiguity with mentioned configuration and then theoretical case.
2. Discussion

The latest basket WID for xDL 2UL Rel-14, RP-160748 [1] includes configuration CA_4DL_1A-3A-8A-40A_2UL_1A-3A_BCS0. The WID also includes CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0. However, the mentioned 3DL configuration is not listed as fallback for any 4DL configuration even it could be consider as such. See table 1


Table 1 4DL 2UL configurations table cutout for two configuration in question from latest xDL 2UL WID [1]

	CA combination
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	CA_4DL_1A-3A-8A-40A_2UL_1A-3A_BCS0
	REL-12
	Ilwhan Kim

KT
	ilwhan.kim@kt.com
	KT, LG Electronics, Nokia Networks, Ericsson
	Ongoing
	CA_3DL_1A-3A-8A_2UL_1A-3A_BCS3

CA_4DL_1A-3A-8A-40A_1UL_1A_BCS0

CA_4DL_1A-3A-8A-40A_1UL_3A_BCS0

	CA_4DL_1A-3A-5A-40A_2UL_1A-5A_BCS0
	REL-12
	Joonyoung Shin,

SKT
	joon0.sin@sk.com
	SKT, LG Electronics, Nokia Networks, Ericsson
	Ongoing
	CA_3DL_1A-3A-5A_2UL_1A-5A_BCS0

CA_4DL_1A-3A-5A-40A_1UL_1A_BCS0

CA_4DL_1A-3A-5A-40A_1UL_5A_BCS0


In the version that was approved in RAN70 [2], the same parts include CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0 and BCSn as fallback. The reason for BCS0 and BCSn was that the other 4DL configuration had 10 MHz for B40 and the other 5 MHz as smallest channel BW, which is still the case. There was an email discussion wherther if that “n” will be defined as new 3DL 2UL configuration or what to do with it. CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0 has an IMD problem for B40 and MSD level will depend on receiver channel BW.    
	CA combination
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	CA_4DL_1A-3A-8A-40A_2UL_1A-3A_BCS0
	REl-11
	Ilwhan Kim

KT
	ilwhan.kim@kt.com
	KT, LG Electronics, Nokia Networks, Ericsson
	New
	CA_3DL_1A-3A-8A_2UL_1A-3A_BCSn

CA_3DL_1A-3A-40A_2UL_1A-3A_BCSn

CA_4DL_1A-3A-8A-40A_1UL_1A_BCSn

CA_4DL_1A-3A-8A-40A_1UL_3A_BCSn

	CA_4DL_1A-3A-5A-40A_2UL_1A-3A_BCS0
	REl-11
	Joonyoung Shin,

SKT
	joon0.sin@sk.com
	SKT, LG Electronics, Nokia Networks, Ericsson
	New
	CA_3DL_1A-3A-5A_2UL_1A-3A_BCS0

CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0

CA_4DL_1A-3A-5A-40A_1UL_1A_BCS0

CA_4DL_1A-3A-5A-40A_1UL_3A_BCS0


For some reason, the fallback was removed from the list in the next WID [3]. We believe this is not correct approach since CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0 include 5 MHz and all larger BWs, it should be listed as fallback for both, CA_4DL_1A-3A-8A-40A_2UL_1A-3A_BCS0 and CA_4DL_1A-3A-5A-40A_2UL_1A-3A_BCS0. 

Despite that the WID does not list CA_3DL_1A-3A-40A_2UL_1A-3A_BCS0 as fallback to any higher order configuration, the agreed TP for test points [5] includes two definitions for MSD, one with 5 MHz and the other with 10 MHz with a note that the 10 MHz test point is applicable to the other 4DL configuration. 

Table 2 Agreed testpoints for 1+3+40 with UL on 1+3. From [5]

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	3rd DL Fc (MHz)
	DL BW

(MHz)
	MSD 
(dB)
	Duplex mode

	CA_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	5
	TBD
	

	CA_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	10
	TBD1
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


So far RAN4 has only defined 2UL  MSD for one channel BW for each configuration as it has been agreed WF [6]. In RAN#79 Nanjing, new WF was agreed how to handle 2UL configurations with multiple IMDs [7]. This WF does not define what to do with multiple channel BWs cases. In this case it is especially unclear since there is only one BCS and the motivation for the different channel BWs comes from higher order configurations which does not even list these as fallback configurations in the WID.
We believe that the proper approach for the multiple MSDs for different channel BWs should be motivated by a BCS that does not include lower channel BWs. Otherwise, the test for MSD for higher channel BW is almost redundant because UE has to support the lower channel BW anyway. If there would be two BCSs, one with 5 and one 10 MHz, defining MSD for both would make sense because UE would not get additional relaxation based on channel BW or BCS that the UE may not support.

Proposal: MSD for all 2UL cases will be defined based on worst case channel BW configuration. If there are BCS’s defined for that CA configuration where the selected worst case channel BW configuration is not valid, an additional MSD can be defined based on worst case channel BWs for that BCS.     

2.1. General definition of next level fallback

Interestingly, when talking to various people, the meaning of “supported next level fallback modes” in basket WID table has many interpretations as has the term itself.
In general, next level fallback is the fallback when one CC is deconfigured. For any xDL 1UL this is quite clear and also for 2DL 2UL. But when xDL (x>2) 2UL is consider, this is not that clear anymore. The approved basket WI approach does not have this case described at all [4]. The question is that does deconfiguring one CC mean that mean one CC is deconfigured from DL and UL independently or do they have relation? 
Option 1:

CA_4DL_A-B-C-D_2UL_A-B, the next level fallbacks are:

Deconfig D from DL: CA_3DL_A-B-C_2UL_A-B

Deconfig C from DL: CA_3DL_A-B-D_2UL_A-B

Deconfig B from UL: CA_4DL_A-B-C-D_1UL_A

Deconfig A from UL: CA_4DL_A-B-C-D_1UL_B
However, if we take the approach that we deconfigure each DL CC separately without considering if the DL CC has a corresponding UL CC, but we can not have corresponding UL CC configured anymore. Therfore one interpretation is that next level fallbacks are comprised as the following:
Option 2:
CA_4DL_A-B-C-D_2UL_A-B, the next level fallbacks are:

Deconfig D from DL: CA_3DL_A-B-C_2UL_A-B

Deconfig C from DL: CA_3DL_A-B-D_2UL_A-B

Deconfig B from DL: CA_3DL_A-C-D_1UL_A (B can not be configured in UL without DL) 

Deconfig A from DL: CA_3DL_B-C-D_1UL_B (A can not be configured in UL without DL) 

Deconfig B from UL: CA_4DL_A-B-C-D_1UL_A

Deconfig A from UL: CA_4DL_A-B-C-D_1UL_B

In addition to definition of next level fallback, RAN4 needs to define what is the purpose of listing those in basket WID tables because in Option 2 case, there are 3DL 1UL configurations which are also considered are fallback configurations for 4DL 1UL which are in different WID. Even, we do not see that as a problem since we believe the purpose of the last column is to provide better visibility on needed fallbacks. 
We invite RAN4 discussion on this topic and suggest that xDL 2UL fallback is updated according to the discussion. 
3. Conclusion

A practical problem, or an error in xDL 2UL WID was described and a theoretical discussion on definition of next level fallback was discussed. 
One proposal how to handle multiple channel BW in 2UL MSD was made.

Proposal: If more than one MSD based on one IMD order for 2UL CA is specified when MSD may differ based on channel BW, the selected channel BW combination should the one with worst case MSD for that bandwidth configuration.
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