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1 Introduction
In Ran#86bis, a way forward has been agreed in [1], where some agreements related to UE simultaneous RxTx capability was achieved. The agreements are summarized below:
1. RAN4 will discuss on specific band combinations whether the capability can be made mandatory. Companies are encouraged to provide input contributions 

2. RAN4 will approve a big CR in RAN4#87 which will list all combinations for which the capability will be made mandatory.
3. Some criteria are agreed as in [1].

In this contribution, we provide our proposals on issues related to above way forward. 
2 Simultaneous RxTx capability of the UE in CA and EN-DC deployments 
In the mentioned way forward [1], following criteria was agreed: 

· Simultaneous RxTx can be mandatory by following some general criteria as listed below:
· For TDD-FDD combinations, the capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells
· The capability shall be FFS if mid-band (1GHz to 2.69GHz) FDD is aggregated with high (i.e. 2.69GHz and above) TDD cells.
· For TDD-FDD combinations in high FDD bands, the capability is FFS. 
· For TDD-TDD combinations between mid-band and high band, the capability is FFS. 

· For TDD-TDD combinations in high bands, the capability is FFS.

2.1 FR1-FR2 combinations

It is our understanding that, for CA and EN-DC combinations between FR1 and FR2, simultaneous RxTx is assumed as mandatory. 
Observation: For CA and EN-DC combinations between FR1 and FR2, simultaneous RxTx is assumed as mandatory.  
Following combinations are listed in 38.101-3 as combinations involving FR1 and FR2 bands for NR CA:
	NR CA Band
	NR Band

	CA_n71A_n257A
	n71, n257

	CA_n77A-n257A
	n77, n257

	CA_n78A-n257A
	n78, n257

	CA_n79A-n257A
	n79, n257


For all of the above CA combinations, simultaneous RxTx should be made mandatory. 

Besides, there are DC combinations that are listed in TS 38.101-3 for which the capability can also be considered. 
2.2 FR1-FR1 combinations

Based on the above agreements, we propose to approve following combinations on which Simultaneous RxTx UE capability will be mandatory:

In Section 5.2B.4.1 of TS 38.101-3, there are EN-DC combinations with two bands, one in LTE and the other one in NR. For the combinations for which one band is in low band and another band is in high band, the simultaneous RxTx capability should be mandated. For example, following band combinations should require simultaneous RXTX capability:

We propose to add the note 3 as shown in the table below. For example, DC_1_n78 involves a low band LTE FDD and high band NR TDD band aggregation, thus simultaneous RxTx should be mandated for this band combination. 

Table 5.2B.4.1-1: Band combinations for EN-DC (two bands) [Taken from TS 38.101-3]
	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n28
	1
	n28
	No

	DC_1_n77
	1
	n77
	DC_1_n77

	DC_1_n783
	1
	n78
	No

	DC_1_n79
	1
	n79
	No

	DC_3_n7
	3
	n7
	No

	DC_3_n28
	3
	n28
	No

	DC_3_n77
	3
	n77
	DC_3_n77

	DC_3_n783
	3
	n78
	DC_3_n78

	DC_3_n79
	3
	n79
	No

	DC_5_n783 
	5
	n78
	No

	DC_7_n28
	7
	n28
	No

	DC_7_n783 
	7
	n78
	No

	DC_8_n773
	8
	n77
	No

	DC_8_n783 
	8
	n78
	No

	DC_8_n793 
	8
	n79
	No

	DC_11_n773 
	11
	n77
	No

	DC_11_n783
	11
	n78
	No

	DC_11_n793 
	11
	n79
	No

	DC_18_n773 
	18
	n77
	No

	DC_18_n783 
	18
	n78
	No

	DC_18_n793 
	18
	n79
	No

	DC_19_n773 
	19
	n77
	No

	DC_19_n783 
	19
	n78
	No

	DC_19_n793 
	19
	n79
	No

	DC_20_n28
	20
	n28
	No

	DC_20_n783 
	20
	n78
	No

	DC_21_n773 
	21
	n77
	No

	DC_21_n783 
	21
	n78
	No

	DC_21_n793 
	21
	n79
	No

	DC_25_n41
	25
	n41
	No

	DC_26_n413 
	26
	n41
	No

	DC_26_n773 
	26
	n77
	No

	DC_26_n783 
	26
	n78
	No

	DC_26_n793 
	26
	n79
	No

	DC_28_n773 
	28
	n77
	No

	DC_28_n783 
	28
	n78
	No

	DC_28_n793 
	28
	n79
	No

	DC_38_n78
	38
	n78
	No

	DC_39_n781,3
	39
	n78
	No

	DC_39_n793
	39
	n79
	No

	DC_41_n77
	41
	n77
	No

	DC_41_n78
	41
	n78
	No

	DC_41_n792
	41
	n79
	No

	DC_42_n77
	42
	n77
	No

	DC_42_n78
	42
	n78
	No

	DC_42_n79
	42
	n79
	No

	DC_66_n71
	66
	n71
	No

	NOTE 1:
The frequency range above 3600MHz for Band n78 is not used in this combination.
NOTE 2:
The frequency range below 2545MHz for Band 41 is not used in this combination.
NOTE 3:            Applicable for UE supporting inter-band carrier aggregation with mandatory   

                          simultaneous Rx/Tx capability.


2.3 Combinations with more than 2 bands

There are cases when more than 2 bands are aggregated together. For example, two bands in LTE and one NR band can be aggregated, such as DC_x_y_nz. The NR TDD band can have simultaneous RxTx capability with LTE band x, while it may not have the same capability with LTE band y. RAN4 need to discuss this further on how to handle such cases in the spec. 

For EN-DC, we can see that: 

· If more than one FDD bands in FR1 are aggregated with one or more FR2 NR TDD band, then simultaneous RxTx capability will be mandatory.

· If more than one low FDD bands in FR1 are aggregated with one or more FR1 NR TDD band (in 3.5GHz and above), then simultaneous RxTx capability will be mandatory.
2.4 Capturing in RAN4 spec

As it is understood, following spec will capture the decisions on the capability:

· TS 38.101-1 the band combinations for which simultaneous RxTx capability is mandatory for FR1 NR-NR CA and DC combinations: A draft CR is provided in [2].
· TS 38.101-2 the band combinations for which simultaneous RxTx capability is mandatory for FR2 NR-NR CA and DC combinations: A draft CR is provided in [3].
· TS 38.101-3 the band combinations for which simultaneous RxTx capability is mandatory/optional for FR1 NR- FR2 NR CA combinations and EN-DC combinations (Both FR1 LTE – FR1 NR and FR1 LTE- FR2 NR) : A draft CR is provided in [4]. 
3 Replying RAN2 LS
Based on above discussions, we propose to send a reply LS to RAN2, as shown in [5]. We propose to reply RAN2 as follows:  

===============

Simultaneous RxTx is a band combination specific UE capability for EN-DC and NR CA (for both TDD-TDD and TDD-FDD combinations) and it can be either mandatory or optional. RAN4 will agree on band combinations on which the capability can be made mandatory and on which the capability will be optional. Considering the impact on UE performance, optionality is only available for specific “difficult” band combinations.

RAN4 will specify in: 

· TS 38.101-1 the band combinations for which simultaneous RxTx capability is mandatory for FR1 NR-NR CA and DC combinations.

· TS 38.101-2 the band combinations for which simultaneous RxTx capability is mandatory for FR2 NR-NR CA and DC combinations.

· TS 38.101-3 the band combinations for which simultaneous RxTx capability is mandatory/optional for FR1 NR- FR2 NR CA combinations and EN-DC combinations (Both FR1 LTE – FR1 NR and FR1 LTE- FR2 NR). 

For mandatory band combinations (the baseline) any capability indication must be set to “supported”.
===============
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