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1 Introduction
A LS is received from RAN1 on signaling for XDD-FRX Differentiation in [1], where RAN2 is required to ensure the RAN2 specification is clear to support different XDD-FRX Differentiation scenarios.
In this contribution we will discuss on the RAN2 signalling support for XDD-FRX Differentiation. 
2 Discussion
2.1 RAN2 supported XDD-FRX Differentiation combinations 
In current RAN2 spec, the signalling for XDD-FRX Differentiation is designed in the way that 4 additional capability sets are introduced for capabilities with XDD/FRX differentiation as below in TS38.331:
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The UE will not include a capability in 4 xADD capablility sets if the UE support this feature for all duplex mode(s) and frequency range(s) that the UE supports as specified below in TS 38306:
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2> if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of
UE-NR/MRDC-Capability:

3> include field fdd-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional
functionality applicable for FDD:~

2> if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of
UE-NR/MRDC-Capability:

3> include field tdd-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional
functionality applicable for TDD;-

—

2> if for FR1, the UE supports additional functionality compared to what is indicated by the previous fields of
UE-NR/MRDC-Capability:

3> include field fr1-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional
functionality applicable for FR1;-




Observation 1: The UE will not include a capability in 4 xADD capablility sets if the UE support this feature for all duplex mode(s) and frequency range(s) that the UE supports.

According to the previously discussion in RAN1, it seems that there are misunderstanding on the use of 4 xADD capability sets. In RAN2 specification shown above, the UE capability indication is included in the 4 xADD capability sets if only this feature is different in the supported duplex mode(s) and frequency range(s) of the UE. That means the capability indication in xADD capability sets is used to indicate whether the capability is different for XDD or FRX rather than indicate whether the capability is supported for XDD or FRX. Absent of the capability indication in xADD capability sets doesn’t mean the UE doesn’t support this the feature in XDD or FRX. For example, Absent of Capability-A in TDD-ADD and FDD-ADD sets means the UE will support or not support Capability-A both in FDD and TDD, and whether the UE support Capability-A would depend on whether the UE indicates this Capability-A in FR1-ADD or FR2-ADD sets. The FRX/XDD combinations and corresponding signalling bits are summarized as the table below:

Table1: FRX/XDD Combinations supported by RAN2
	Row
	FDD-ADD
	TDD-ADD
	FR1-ADD
	FR2-ADD
	Combinations supported by RAN2 

	1
	0
	0
	0
	0
	No- Differentiation

	2
	0
	0
	0
	1
	FR2-TDD + FR2-FDD

	3
	0
	0
	1
	0
	FR1-TDD + FR1-FDD

	4
	0
	0
	1
	1
	Not-valid 

(NOTE1: No-Differentiation for XDD/FRX shall not include report this combination)

	5
	0
	1
	0
	0
	FR1-TDD + FR1-FDD

	6
	0
	1
	0
	1
	FR2-TDD

	7
	0
	1
	1
	0
	FR1-TDD

	8
	0
	1
	1
	1
	Not-valid (NOTE1)

	9
	1
	0
	0
	0
	FR1-FDD + FR2-FDD

	10
	1
	0
	0
	1
	FR2-FDD (NOTE1)

	11
	1
	0
	1
	0
	FR1-FDD (NOTE1)

	12
	1
	0
	1
	1
	Not-valid (NOTE1)

	13
	1
	1
	0
	0
	Not-valid (NOTE1)

	14
	1
	1
	0
	1
	Not-valid (NOTE1)

	15
	1
	1
	1
	0
	Not-valid (NOTE1)

	16
	1
	1
	1
	1
	Not-valid (NOTE1)


Observation 2: the capability indication in xADD capability sets is used to indicate whether the capability is different for XDD or FRX rather than indicate whether the capability is supported for XDD or FRX.

2.2 XDD-FRX Differentiation combinations asked by RAN1  
According to current NR spectrum defined by RAN4, FR2-FDD is not supported. Therefore, in RAN1 LS, 8 FR1/FR2/TDD/FDD combinations are assumed. The 8 cases could be enumerated as below:
Table 2: FRX/XDD Combinations asked in RAN1 LS
	
	Support combinations 
	Not support combinations

	Case 0:
	none
	All

	Case 1
	FR1-TDD, FR2-TDD
	FR1-FDD

	Case 2
	FR1- FDD, FR2-TDD
	FR1-TDD

	Case 3
	FR1-TDD, FR1-FDD, FR2-TDD
	None

	Case 4
	FR2-TDD
	FR1-TDD, FR1-FDD

	Case 5
	FR1-TDD, FR1-FDD
	FR2-TDD

	Case 6
	FR1-TDD
	FR1-FDD, FR2-TDD

	Case 7
	FR1-FDD
	FR1-TDD, FR2-TDD


2.3 Gap between RAN2 signalling and RAN1 requirements  
In the following table, the Combinations asked by RAN1 is mapped to the Combinations supported by RAN2 signalling:
	Row
	FDD-ADD
	TDD-ADD
	FR1-ADD
	FR2-ADD
	Combinations supported by RAN2 
	Combination required by RAN1

	1
	0
	0
	0
	0
	No- Differentiation
	Case 0

Case 3: FR1-TDD/FR1-FDD/FR2-TDD

(no support of FR2-FDD would be implicitly indicated by absent of FR2-FDD Band combination)

	2
	0
	0
	0
	1
	FR2-TDD

FR2-FDD
	

	3
	0
	0
	1
	0
	FR1-TDD

FR1-FDD
	Case 5 : FR1-TDD/FR1-FDD

	4
	0
	0
	1
	1
	Not-valid 

(No-Differentiation)
	

	5
	0
	1
	0
	0
	FR1-TDD

FR2-TDD
	Case 1 FR1-TDD/FR1-TDD

	6
	0
	1
	0
	1
	FR2-TDD
	Case 4: FR2-TDD

	7
	0
	1
	1
	0
	FR1-TDD
	Case 6: FR1-TDD

	8
	0
	1
	1
	1
	Not-valid
	

	9
	1
	0
	0
	0
	FR1-FDD

FR2-FDD
	

	10
	1
	0
	0
	1
	FR2-FDD
	

	11
	1
	0
	1
	0
	FR1-FDD
	Case 7: FR1-FDD

	12
	1
	0
	1
	1
	Not-valid
	

	13
	1
	1
	0
	0
	Not-valid
	

	14
	1
	1
	0
	1
	Not-valid
	

	15
	1
	1
	1
	0
	Not-valid
	

	16
	1
	1
	1
	1
	Not-valid
	

	
	
	
	
	
	
	Case 2: FR1-FDD/FR2-TDD（not support FR1-TDD）
If the UE has no FR1-TDD band combination, this combination would equal to row1.

If the UE has FR1-TDD band combination, this combination could not be supported in current signalling.


As shown in the table, if we assume UE doesn’t support FR2-FDD, the capability for Case 3 would not be reported in XDD/FRX Add sets. So the case 0 and case 3 would not require extra signalling for XDD/FRX Differentiation.
The only combination which may not be supported by the current signaling is case 2. However it is worth mentioning that if the UE has no specific FR1-TDD band combination, this combination would equal to row1 and thus could be supported. Till now the RAN1/RAN2/RAN4 feature list in Rel-15 have not shown any specific cases for FR1-TDD band combinations.
To be more specific, in RAN1 LS, it says:

There is no intention in RAN1 to not support any of the 8 combinations
It seems that it is not RAN1 explicit intention to support all 8 cases. 
In addition potential support of this case would require new type of signaling design which might be non-backward compatible. At such a late stage to change the signaling with NBC risks is not desirable.

In summary existing RAN2 signaling can already support the current RAN1/4 feature list as there is no restriction required for capabilities cross FRX-XDD. No support of case 2 is a result of this kind of signaling design rather than a mistake, as RAN2 has not seen any specific cases for case2 from RAN1 feature list.
Thus RAN2 should not change the current signaling and should first askRAN1 for clarification on whether there is any realistic example for case 2, with the consideration that extra signaling from Rel-15 could lead to non-backward compatible changes. t
Observation 3: it is questionable whether there would be real use case for case 2(FR1-FDD/FR2-TDD) to be deployed for R15.
Observation 4: it is risky to change the current signaling to support case 2(FR1-FDD/FR2-TDD) due to non-backward compatible consideration. 
Proposal 1: RAN2 should stick to the current signaling until RAN1 has a clear use case for case 2, with the consideration that extra signaling from Rel-15 could be non-backward compatible..
Proposal 2: RAN2 replies the LS to RAN1 as proposal 1.
3 Conclusions
The paper discussed on the RAN2 signalling support for FRX/XDD differentiations and made the following observations and proposals: 
Observation 1: The UE will not include a capability in 4 xADD capablility sets if the UE support this feature for all duplex mode(s) and frequency range(s) that the UE supports.

Observation 2: the capability indication in xADD capability sets is used to indicate whether the capability is different for XDD or FRX rather than indicate whether the capability is supported for XDD or FRX.

Observation 3: it is questionable whether there would be real use case for case 2(FR1-FDD/FR2-TDD) to be deployed for R15.
Observation 4: it is risky to change the current signaling to support case 2(FR1-FDD/FR2-TDD) due to non-backward compatible consideration. 
Proposal 1: RAN2 should stick to the current signaling until RAN1 has a clear use case for case 2, with the consideration that extra signaling from Rel-15 could be non-backward compatible..
Proposal 2: RAN2 replies the LS to RAN1 as proposal 1.
4 Reference
[1] R1-1913579 LS on XDD-FRX Differentiation, Qualcomm
3GPP


