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1 Introduction
IntrabandENDC-Support feature was discussed in both last RAN4 meeting and RAN#91-e. 
WF[1] was approved with different options.

Considering UE feature may have compatibility problem, we propose to decide on this solution as soon as possible.

2 Discussion
In Rel-16, RAN4 introduce more intra-band contiguous and non-contiguous ENDC configurations:

Table 5.5B.2-1: Intra-band contiguous EN-DC configurations

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed



	DC_(n)5AA
	DC_(n)5AA6
	Yes6

	DC_(n)12AA
	DC_(n)12AA6
	Yes6

	DC_(n)38AA5
	DC_(n)38AA6
	Yes6

	DC_(n)41AA5
DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
	DC_(n)41AA
	Yes3

	DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
	DC_41A_n41A
	Yes3

	DC_(n)48AA5
	DC_(n)48AA6
	Yes6

	DC_(n)48CA5
	DC_(n)48AA6

DC_48A_n48A6
	Yes6

	DC_(n)48DA5
	DC_(n)48AA6

DC_48A_n48A6
	Yes6

	DC_(n)71AA2
	DC_(n)71AA
	No4


Table 5.5B.3-1: Intra-band non-contiguous EN-DC configurations

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed



	DC_2A_n2A
	DC_2A_n2A5
	Yes5

	DC_3A_n3A
	DC_3A_n3A2
	Yes2

	DC_5A_n5A
	DC_5A_n5A5
	Yes5

	DC_7A_n7A6
	DC_7A_n7A5
	Yes5

	DC_41A_n41A3
DC_41C_n41A3
DC_41D_n41A3
	DC_41A_n41A
	Yes4

	DC_48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48A_(n)48AA3
	DC_(n)48AA5
DC_48A_n48A5
	Yes5

	DC_48A-48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48C_n48A3
	DC_48A_n48A5
	Yes5

	DC_48D_n48A3
	DC_48A_n48A5
	Yes5

	DC_66A_n66A
	DC_66A_n66A5
	Yes5


We can see the Band combination contiguous or non-contiguous depends on DL configuration, while UL configuration is not considered.

Observation 1: In TS 38.101-3, contiguous or non-contiguous EN-DC is defined only based on DL configuration. 
Meanwhile, intra-band EN-DC contiguous capability is indicated by IE intraBandENDC-support In the current TS 38.331 as in Figure 2:
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SEQUENCE {«

singleUL-Transmission ENUMERATED
dynamicPowersSharingENDC ENUMERATED
tdm-Pattern ENUMERATED
ul-SharingEUTRA-NR ENUMERATED
ul-SwitchingTimeEUTRA-NR ENUMERATED
simultaneousRxTxInterBandENDC ENUMERATED
asyncIntraBandENDC ENUMERATED
e

[

dualPA-Architecture ENUMERATED

{supported}
{supported}
{supported}
{tdm, fdm, both}
{typel, type2}
{supported}
{supported}

{supported}

OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢

OPTIONAL, ¢

ul-TimingAlignmentEUTRA-NR ENUMERATED
11+

{required}

OPTIONAL<




Fig 1. Intra-band ENDC support IE
For IE intraBandENDC-support, default value is contiguous, and it is indicated per band combination, no UL/DL distinguish. If UE do not report anything, it means UE support only contiguous ENDC for both UL and DL. If UE indicate ‘non-contiguous’ here, then UE support only non-contiguous ENDC for both UL and DL. UE could not indicate contiguous or non-contiguous support in UL or DL separately.

Observation 2: UE is not allowed to indicate intra-band EN-DC contiguous/non-contiguous capability in UL or DL separately.
Combined with OB1 and OB2, we can see there is possibility that the UE capability may not aligned between UE and network, which leads to configuration failure.

For example:

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)

	DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
	DC_41A_n41A


For Band combination DC_(n)41AB, if UE report contiguous EN-DC support, such UE may not support DC_41A_n41A(non-contiguous) in uplink. But with the table defined in TS 38.101-3, gNB may think this UE can support DC_41A_n41A(non-contiguous) in uplink.

RF architecture for intra-band contiguous and non-contiguous ENDC in UL and DL can be different, UE may only support DL non-contiguous ENDC but not support non-contiguous UL ENDC. So, intraBandENDC-Support IE should be indicated in UL and DL separately per band combination.
Considering the band combinations with such problem are all introduced in Rel-16, UEs and gNB in market do not implement such combinations. While these Band combinations can be Rel independent from Rel-15, we propose to ask RAN2 to early implement intraBandENDC-Support IE in UL and DL separately per band combination in Rel-15 spec.

Proposal 1: IntraBandENDC-Support IE should be indicated in UL and DL separately per band combination. Send LS to RAN2 to introduce new UE capability on distinguish intra-band ENDC UL and DL contiguous/non-contiguous support.

Proposal 2: Ask RAN2 to early implement intraBandENDC-Support IE in UL and DL separately per band combination in Rel-15 spec.
3 Conclusion

In this contribution we discussed on the open issues on intrabandENDC-support feature, according to the analysis, we have the following proposals: 
Observation 1: In TS 38.101-3, contiguous or non-contiguous EN-DC is defined only based on DL configuration. 
Observation 2: UE is not allowed to indicate intra-band EN-DC contiguous/non-contiguous capability in UL or DL separately.
Proposal 1: IntraBandENDC-Support IE should be indicated in UL and DL separately per band combination. Send LS to RAN2 to introduce new UE capability on distinguish intra-band ENDC UL and DL contiguous/non-contiguous support.

Proposal 2: Ask RAN2 to early implement intraBandENDC-Support IE in UL and DL separately per band combination in Rel-15 spec.
References
[1] R4-2107751, “WF on Intra-band EN-DC support”, Nokia, RAN4 #99-e
3GPP


