Page 1

3GPP TSG-RAN WG4 Meeting #101-e-bis                                                        R4-2200566
Online, , 17th – 25th January, 2022
Source: 
NTT DOCOMO, INC.
Title:
Clarification on per-band-pair simultaneous RxTx capability
Agenda item:
5.39
Document for:
Approval
1 Introduction
As a part of discussion in Rel-17 agenda items, per-band-pair simultaneous RxTx capability was discussed in RAN4#99-e. To introduce the new capability signalling, RAN4#99-e sent a LS to RAN2[1], and RAN2#116-e introduced per-band-pair signalling [2][3].  In response to the introduction of the new capability signalling, we think some clarification may be needed for the applicability of mandatory simultaneous RxTx capability, i.e., when it is mandatory to support simultaneous RxTx of a certain band combination Band 1+ Band 2, it is unclear whether it is mandatory to support simultaneous RxTx of the band pair Band 1+Band 2 within a higher order band combination such as Band 1+ Band 2+ Band 3. This paper proposes to clarify this aspect by modifying the description of relevant NOTEs in TS 38.101-1 and TS 38.101-3.
2 Discussion
2.1 Background
 In RAN4#99-e, RAN4 LS was sent in order to ask RAN2 to introduce a new capability for simultaneous RxTx [1]. The new capability is per-band-pair per band combination capability. The motivation of introducing this capability is, for example, if the UE supports a combination of Band 1 + Band 2 + Band 3 + Band 4, the UE should be able to indicate that it supports simultaneous Rx/Tx between Band 1 and Band 2 but it does not support simultaneous RxTx between Band 3 and Band 4. Based on this LS, in RAN2#116-e, simultaneous RxTx capability for per-band-pair per band combination was introduced [2][3]. Table 2.1-1 shows the description of the new capabilities in TS 38.306. Note that these were introduced from Rel-15 RAN2 specification.
Observation 1: Simultaneous RxTx capability signalling for per-band-pair per band combination was newly introduced from Rel-15 RAN2 specification TS 38.306 and TS 38.331 according to RAN4 request [2][3].
Table 2.1-1: New capabilities for per-band-pair per band combination in TS 38.306

	simultaneousRxTxInterBandCAPer-band-pair
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA for each band pair in the band combination.

Encoded as a bitmap with size L * (L – 1)  / 2, and bit N (leftmost bit is indexed as bit 0) is set to “1” if the UE supports simultaneous transmission and reception for band pair (x, y), where L is the number of band entries in the band combination, x and y are the indices of the band entry in the band combination (the first band entry is indexed as 0), x < y, and N = x*(2*L – x – 1)/2 + y – x – 1.

If this field is included in ca-ParametersNR-ForDC, each bit of this field indicates whether the UE supports simultaneous transmission and reception between each band pair, within a cell group and across MCG and SCG in TDD-TDD and TDD-FDD inter-band NR-DC.
The UE does not include this field if the UE supports simultaneous transmission and reception for all band pairs in the band combination (in which case simultaneousRxTxInterBandCA is included) or does not support for any band pair in the band combination. The UE shall consistently set the bits which correspond to the same band pair.
	BC
	No
	N/A
	N/A

	simultaneousRxTxSULPer-band-pair
Indicates whether the UE supports simultaneous reception and transmission for a NR band combination including SUL for each band pair in the band combination.

Encoded in the same manner as simultaneousRxTxInterBandCAPer-band-pair.

The UE does not include this field if the UE supports simultaneous transmission and reception for all band pairs in the band combination (in which case simultaneousRxTxSUL is included) or does not support for any band pair in the band combination. The UE shall consistently set the bits which correspond to the same band pair.
	BC
	No
	N/A
	N/A

	simultaneousRxTxInterBandENDCPer-band-pair
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band (NG)EN-DC/NE-DC for each band pair in the band combination.

Encoded in the same manner as simultaneousRxTxInterBandCAPer-band-pair.

The UE does not include this field if the UE supports simultaneous transmission and reception for all band pairs in the band combination (in which case simultaneousRxTxInterBandENDC is included) or does not support for any band pair in the band combination. The UE shall consistently set the bits which correspond to the same band pair.Each bit of the capability only applies to TDD-TDD and TDD-FDD Inter-band (NG)EN-DC/NE-DC band pairs, except for the band pairs where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).
	BC
	No
	N/A
	N/A


2.2 Issue and Proposal
Issue description
In response to the introduction of per-band-pair capability, we think some clarification may be needed for applicability of mandatory simultaneous RxTx capability, i.e., when it is mandatory to support simultaneous RxTx of a certain band combination Band 1+Band 2, it is unclear whether it is mandatory to support simultaneous RxTx of the band pair Band 1+Band 2 within a higher order band combination such as Band 1+ Band 2+ Band 3. This aspect is unclear based on the current description of relevant NOTEs in TS 38.101-1 and TS 38.101-3.

Table 2.2-1 shows Table5.5B.4.1-1 in 38.101-3 as an example. NOTE 7 describes the applicability of mandatory simultaneous RxTx for each band combinations. However, it does not clearly mention the applicability of mandatory simultaneous RxTx for the case where the band combinations are included in the higher order band combinations as a band pair. It would be better to modify the description of NOTE7 to clarify this aspect. Note that this issue is also the case for other band combinations specified in other tables in TS 38.101-1 and TS 38.101-3.
Observation 2: Based on the current description of TS 38.101-1 and TS 38.101-3, if it is mandatory for UE(s) to support simultaneous RxTx of band combination Band 1+Band 2, it may be unclear whether it is mandatory to support simultaneous RxTx of a band pair Band 1+Band 2 within a higher order band combination such as Band 1+ Band 2+ Band 3.
Table 2.2-1:
[Current TS 38.101-3] Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed
	DL interruption allowed

(Note 14)

	
	
	
	

	DC_1A_n77A7
DC_1A_n77C7
	DC_1A_n77A
	DC_1_n77
	No

	
	
	
	

	NOTE 7:
Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability.


Proposed change request:

Regarding the applicability of mandatory simultaneous RxTx for higher order band combinations, our understanding is that if it is mandatory to support simultaneous RxTx of band combination Band 1+Band 2, it is also mandatory to support simultaneous RxTx of the band pair Band 1+Band 2 within a higher band combination such as Band 1+ Band 2+ Band 3.
Therefore, we propose the following change request to clarify the applicability of mandatory simultaneous RxTx for higher order band combinations, as shown in Table 2.2-2. Note that we describe it as conditionally mandatory with the condition of “when simultaneousRxTxInterBandENDCPer-band-pair is included” in order to align the RAN2 signalling design. As shown in Table 2.1-1, if simultaneousRxTxInterBandENDCPer-band-pair is not included, it means that the UE supports simultaneous transmission and reception for all band pairs in the band combination (in which case simultaneousRxTxInterBandENDC is included) or does not support for any band pair in the band combination. UE cannot say without per-band-pair signalling that band pair 1+2 is simultaneous RxTx capable while band pair 1+3 is not capable. Therefore, the applicability rule of mandatory simultaneous RxTx for higher order band combinations is needed only when per-band-pair signalling is indicated. In addition, this conditionally mandatory can be helpful to avoid the impact on legacy UEs.
Observation 3: Applicability rule of mandatory simultaneous RxTx for higher order band combinations is needed only when per-band-pair signalling is indicated in the higher order band combinations in order to align with RAN2 signalling design and avoid the impact on legacy UEs.
Table 2.2-2: 

[Proposed change request] Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed
	DL interruption allowed

(Note 14)

	
	
	
	

	DC_1A_n77A7
DC_1A_n77C7
	DC_1A_n77A
	DC_1_n77
	No

	
	
	
	

	NOTE 7:
Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability. Mandatory simultaneous RxTx capability also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration and the field of simultaneousRxTxInterBandENDCPer-band-pair is included in the higher order EN-DC configuration.


We will bring the corresponding CRs in RAN4#102-e for both TS 38.101-1 and TS 38.101-3. Note that the original LS was discussed in Rel-17 agenda item, but the applicable release of the proposed change request should be from Rel-15 since the new capabilities was introduced from Rel-15 RAN2 specification.

Proposal 1: Clarify the applicability of mandatory simultaneous RxTx for band pairs included in higher order band combinations by adding the following description to relevant notes as shown in Table 2.2-2 in this paper:
· Mandatory simultaneous RxTx capability also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration and the field of simultaneousRxTxInterBandENDCPer-band-pair is included in the higher order EN-DC configuration.
Proposal 2: Changes in proposal 1 should apply to TS 38.101-1 and TS 38.101-3 from Rel-15.
· Some wording should be modified such as EN-DC and NR CA, and simultaneousRxTxInterBandENDCPer-band-pair and simultaneousRxTxInterBandCAPer-band-pair.
3 Conclusion
Here we summarize our proposals: 
Observation 1: Simultaneous RxTx capability signalling for per-band-pair per band combination was newly introduced from Rel-15 RAN2 specification TS 38.306 and TS 38.331 according to RAN4 request [2][3].
Observation 2: Based on the current description of TS 38.101-1 and TS 38.101-3, if it is mandatory for UE(s) to support simultaneous RxTx of band combination Band 1+Band 2, it may be unclear whether it is mandatory to support simultaneous RxTx of a band pair Band 1+Band 2 within a higher order band combination such as Band 1+ Band 2+ Band 3.
Observation 3: Applicability rule of mandatory simultaneous RxTx for higher order band combinations is needed only when per-band-pair signalling is indicated in the higher order band combinations in order to align with RAN2 signalling design and avoid the impact on legacy UEs.

Proposal 1: Clarify the applicability of mandatory simultaneous RxTx for band pairs included in higher order band combinations by adding the following description to relevant notes as shown in Table 2.2-2 in this paper:

· Mandatory simultaneous RxTx capability also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration and the field of simultaneousRxTxInterBandENDCPer-band-pair is included in the higher order EN-DC configuration.
Proposal 2: Changes in proposal 1 should apply to TS 38.101-1 and TS 38.101-3 from Rel-15.

· Some wording should be modified such as EN-DC and NR CA, and simultaneousRxTxInterBandENDCPer-band-pair and simultaneousRxTxInterBandCAPer-band-pair.
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