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1   Introduction
In the RAN1#94bis, RAN1 has agreed that NE-DC support the single UL transmission (i.e. UE transmits the UL signal of MN and SN according to one TDM pattern) 

In the RAN2#105 meeting, RAN2 discussed the single UL transmission for NE-DC. RAN2 has the following agreements:

Agreements for single UL transmission for NE-DC in RAN2#105
1
MN inform the SN of the subframe assignment.

FFS: Whether this is exchanged by X2 or inter-node message and, if it is in internode message, the format of the subframe assignment included in the inter-node message (NR or LTE format)
2:
SN informs the UE of the subframeAssignment and the harq-Offset in the LTE RRCReconfiguration message.

In the RAN2#105bis meeting, RAN2 discussed the single UL transmission for NE-DC. RAN2 has the following agreements:
R2-1904943
[H039] Remaining issues on single UL transmission for NE-DC
Huawei, Hisilicon
discussion
Rel-15
NR_newRAT-Core

-
Ericsson think in EN-DC this is done by X2 and think RAN3 are ok to do this also for NE-DC

-
Huawei think in EN-DC the LTE node decides both the harq offset and the subframe offset. But this is different for NE-DC, the SN can only decide the HARQ offset.

-
ZTE also prefer this is done by X2. NEC have the same view. Nokia also prefer this approach

=>
We leave this topic to be discussed in RAN3
=>
Noted

In this contribution, we will discuss the issue and give the proposal.
2   Discussion

In EN-DC, MN informs the UE of the subframe assignment and the harq-offset in the LTE RRCReconfiguration message and MN informs the SN of the subframe assignment in the X2 message. The harq-offset is used to distribute the uplink signals of different UEs in order to reduce the load of the network in one subframe. According to the following description in TS 36.213, the UE only transmits on the subframes which are determined by applying the harq-offset to the subframes denoted as uplink in the subframe assignment.

For a UE configured with EN-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r15. 
In EN-DC, the harq-offset is decided by the MeNB.

In the RAN2#105 meeting, for NE-DC, RAN2 has agreed that the subframe assignment is decided by MN and the SN informs the UE of the subframe assignment and harq-offset. In our understanding, the harq-offset should be decided by the MN. Otherwise the SN may schedule the UE to transmit in uplink subframes according the harq-offset and subframe assignement, but the MN will schedule the UE only according to the subframe assignment. There are overlapping radio resources between the MN and SN (i.e. the UE may transmit UL signal). It is not aligned with the agreement of RAN1.

Proposal 1: In NE-DC, the MN informs the SN of the harq-offset.

In EN-DC, the MN informs the SN of the subframe assignment via the MeNB resource coordination information IE of the X2 message.

9.2.116
MeNB Resource Coordination Information

The MeNB Resource Coordination Information IE is LTE resource allocation at MeNB and used at the en-gNB to coordinate resource utilisation between the MeNB and the en-gNB.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	EUTRA Cell ID
	M
	
	ECGI

9.2.14
	This IE indicates the PCell.
	–
	

	UL Coordination Information
	M
	
	BIT STRING (6..4400, …)
	Each position in the bitmap represents a PRB pair in a subframe; value "0" indicates "PCell resource not intended to be used for transmission by the sending node", value "1" indicates "PCell resource intended to be used for transmission by the sending node". The bit string spans from the first PRB pair of the first represented subframe to the last PRB pair of the same subframe and then moves to the following PRBs in the following subframes in the same order. Each position is applicable only in positions corresponding to UL subframes.

The bit string may span across multiple contiguous subframes (maximum 40).

The first position of the UL Coordination Information corresponds to subframe 0 in a radio frame where SFN = 0.
The length of the bit string is an integer multiple of 
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 is defined in TS 36.211 [10].

The UL Coordination Information is continuously repeated.


	–
	

	DL Coordination Information
	O
	
	BIT STRING (6..4400, …)
	Each position in the bitmap represents a PRB pair in a subframe; value "0" indicates "PCell resource not intended to be used for transmission by the sending node", value "1" indicates "PCell resource intended to be used for transmission by the sending node". The bit string spans from the first PRB pair of the first represented subframe to the last PRB pair of the same subframe and then moves to the following PRBs in the following subframes in the same order. Each position is applicable only in positions corresponding to DL subframes.

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the DL Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0.
The length of the bit string is an integer multiple of [image: image3.png]
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 is defined in TS 36.211 [10].

The DL Coordination Information is continuously repeated.


	–
	

	NR CGI
	O
	
	9.2.111
	This IE indicates the assumed PSCell.
	YES
	ignore

	MeNB Coordination Assistance Information
	O
	
	9.2.139
	
	YES
	reject


In EN-DC, the UL Coordination Information IE has been introduced to solve the issues, e.g., single Tx and etc. And the UL subframe assignment in the UL Coordination Information could be flexible. If the exchange of subframe assignment in NE-DC is designed like the exchange in EN-DC, then the SeNB needs to change these information by using the subframe format. As known, the value of subframe assignment (i.e. the DL/UL subframe configuration) in LTE is limited. Therefore the SeNB cannot derive the value of subframe assignment according to the UL Coordination Information. Also it will increase the complexity of SeNB. In addition, as proposed in proposal 1, the design of harq-offset in NE-DC is different from the design in EN-DC. Thus it is not necessary to reuse the principle of EN-DC, but instead the subframe assignment can be explicitly exchanged. According to the agreements of RAN2, companies think it is better to exchange the info over network interface and define in the RAN3 specification. 
Proposal 2: In NE-DC, the MN explicitly informs the SN of the subframe assignment in RAN3 specification.
 For NE-DC, RAN2 has agreed that SN informs the UE of the subframeAssignment and the harq-Offset in the LTE RRCReconfiguration message. Also the detail usages of the subframeAssignment and the harq-offset are described in 36.213. Therefore the subframeAssignment is included in the LTE RRCReconfiguration in LTE format. Thus the subframeAssignment can be exchanged in the LTE format.
Proposal 3: In NE-DC, the subframe assignment are sent from MN to SN in LTE format.
3   Conclusion
In this contribution, we discussed exchange information for the single UL transmission in NE-DC. We has the following proposal:

Proposal 1: In NE-DC, the MN informs the SN of the harq-offset.

Proposal 2: In NE-DC, the MN explicitly informs the SN of the subframe assignment in RAN3 specification.
Proposal 3: In NE-DC, the subframe assignment are sent from MN to SN in LTE format.

The corresponding CR to TS 38.423 is in [1].
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