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1
Introduction
In their LS received at RAN3#97bis [1], RAN describes that RAN4 will specify e.g. band combinations for which the UE is allowed to indicate that it does not support 2 simultaneous UL TX due to sensitivity degradation caused by interference from inter-modulation products. It is further described that “If the network chooses to operate the UE in a way that is not consistent with this capability indication then the UE behavior is not specified and the UE might not meet the performance criteria.” In this paper we propose inter-node signalling to enable the network to operate in a way that is consistent with the UE capability indication. 
2
Discussion
The described issue arises when the UE is under simultaneous E-UTRA and NR coverage, and operates either in EN-DC (eNB is MN) mode or MR-DC (gNB is MN) mode. In this case inter-node physical layer TDM coordination between the MN and SN seems required for fast switching between LTE UL and NR UL in order to e.g. enable HARQ for data and control signalling received in DL from the E-UTRA cell and the NR cell.
Proposal 1: Enable inter-node physical layer TDM coordination between the MN and SN for EN-DC and MR-DC.

Several options may need to be considered for this coordination:

· coordination per E-UTRA / NR cell-pair

· coordination per UE

· coordination per bearer

The underlying issue relates to intra-device interference and is independent of any per-bearer configuration. Coordination per bearer is therefore not needed. We also believe that any coordination per E-UTRA / NR cell-pair would have impairments in terms of fixed allocation of amount of UL resources per RAT (independently of UE need), and it also seem difficult to differentiate the UL time resources that are chosen per UE based on such technique. Coordination per UE therefore seems to be most suitable.
Proposal 2: Inter-node coordination to be done using UE-associated signalling.
An important use case for the inter-node coordination is to enable UL transmissions of HARQ in both RATs, in order to avoid blocking DL transmissions. This will require a bitmap per subframe, which is the minimum addressable time unit in LTE. Bitmap length of 10 subframes (= 1 radio frame) seems suitable. The bitmap may indicate foreseen use of UL time resource (subframe) in sender’s RAT.
Proposal 3: Introduce a bitmap of length 10, where each bit indicates the foreseen use of UL time resource (subframe) in the RAT used by the sender of the bitmap.
In order to simplify the signalling, we assume that for EN-DC and MR-DC, the MN represents the RAT providing the best coverage, while the SN represents the RAT with best capacity to serve the UE. It therefore seems sufficient that the coordination involves that the MN reserves the required resources for its own transmissions, leaving the rest for use by the SN.

Proposal 4:  The MN reserves the required resources for its own transmissions, leaving the rest for use by the SN.
This can be achieved by adding the following IE into ADDITION REQUEST and MODIFICATION REQUEST messages on X2 (for EN-DC) and Xn (for MR-DC):
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL Pattern Info
	M
	
	BIT STRING (SIZE(10))
	Each position in the bitmap represents an UL subframe, for which value "1" indicates ‘may be scheduled by the sending node’ and value "0" indicates ’not scheduled by the sending node’.

The first position of the UL pattern corresponds to subframe 0 of a radio frame. 




Proposal 5: Add the proposed IE into ADDITION REQUEST and MODIFICATION REQUEST messages on X2 (for EN-DC) and Xn (for MR-DC).
3
Conclusion
We have made the following proposals:
Proposal 1: Enable inter-node physical layer TDM coordination between the MN and SN for EN-DC and MR-DC.

Proposal 2: Inter-node coordination to be done using UE-associated signalling.

Proposal 3: Introduce a bitmap of length 10, where each bit indicates the foreseen use of UL time resource (subframe) in the RAT used by the sender of the bitmap.

Proposal 4:  The MN reserves the required resources for its own transmissions, leaving the rest for use by the SN.
Proposal 5: Add the proposed IE into ADDITION REQUEST and MODIFICATION REQUEST messages on X2 (for EN-DC) and Xn (for MR-DC).
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