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1.  Introduction

At the RAN3#99 meeting, the R3-181570 (now R3-182048) was endorsed as the BL CR for E-UTRA - NR resource allocation coordination over X2.

This contribution is a TP addressing the FFS issues from R3-182048. 
2.  The FFSs
The FFS issues from R3-182048 are listed below:

	#
	The IE concerned
	Defined in subclause
	FFS issue

	1
	Data Traffic Resource Indication
	9.2.X
	Should Data Traffic Resource Indication IE be per cell or per eNB/gNB?

	2
	Resource type
	9.2.W
	Should there be a codepoint for protection of UL resources in Protected Resource Indication IE?
Should there be an indication of which type of control/reference signal the protected pattern refers to?

	3
	Intra-PRB Protected Resource Footprint
	9.2.W
	Should PRB-level granularity be supported for protected resources?

	4
	MBSFN Control Region Length
	9.2.W
	When should the MBSFN Control Region Length IE be present in Protected Resource Indication IE?

	5
	PDCCH Region Length
	9.2.W
	Should the PDCCH Region Length IE be present in Protected Resource Indication IE?


3.  Discussion

FFS #1: Data Traffic Resource Indication

To indicate the data traffic resource allocation, an eNB and en-gNB exchange the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST and E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE messages, defined in sections 9.1.4.X and 9.1.4.Y of R3-182048. Each message carries one Data Traffic Resource Information IE (DTRI) and the corresponding list of E-UTRA or NR cells that this data traffic resource allocation applies to. 

This FFS raised the following questions:

Q1.1: Whether one or more DTRIs should be sent per resource coordination message. 

The eNB and en-gNB coordinating the resources may have partly overlapping coverages. This means that a subset of cells under an eNB will share resources with a subset of cells under the en-gNB, and there may exist several such subset pairs in the scenario in question (subset pair = a number of E-UTRA cells sharng the resources with a number of NR cells). It is therefore essential to clearly indicate which E-UTRA – NR cell pairs the given data traffic resource allocation applies to. This is ensured by sending a single DTRI per message. The initiating side will send a E-UTRA – NR CELL RESOURCE COORDINATION REQUEST, containing a single DTRI and the list of applicable cells. The peer node will reply with a E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE, also containing a single DTRI and the list of applicable cells. From this it will be clear which E-UTRA cells are sharing resources with which NR cells. Furthermore, due to the dynamicity of data traffic, it is highly unlikely that two or more DTRIs would need to be indicated at the same time i.e. sent in the same message. 
Q1.2: Whether one DTRI should apply to one or several cells of the node sending the request/response.
In reality, every E-UTRA – NR cell pair involved in resource sharing may have a different DTRI. In that case, the list of applicable cells in the request/response contains only a single cell ID. However, in case when several cells under the same eNB/en-gNB have identical data traffic resource allocations, the message design allows including applicable cell IDs in the message, which helps avoid sending multiple messages.

FFS#2: Protected Resource Type

The FFS raised the following questions:

Q2.1: Should the design allow for protection of UL resources in Protected Resource Indication IE?

The protection of E-UTRA DL resources is essential for E-UTRA – NR coexistence, due to the existence of always on E-UTRA DL control/reference signals. On the other hand, the protection of UL control/reference signals should be optionally ensured, where a prominent use case is the protection of SRS, which provide information about UL channel quality. For instance, UL channel quality on a set of subcarriers may be of interest to the eNB, even though these subcarriers are currently used by NR, due to the fact that they may be retained for use by E-UTRAN in the near future.
Q2.2: Should there be an indication of which type of control/reference signal the protected pattern refers to?
This issue remains FFS. 
FFS #3: Intra-PRB Protected Resource Footprint
The FFS raises the following question:

Q3.1: Should PRB-level granularity be supported for protected resources?
The current design already supports PRB-level granularity. Namely, the Intra-PRB Protected Resource Footprint consisting of all 1’s indicates that the entire PRB is protected, resulting in PRB-level granularity.
FFS #4: MBSFN Control Region Length
The issue raised by this FFS is:

Q4: When should the MBSFN Control Region Length IE be present in Protected Resource Indication IE?

The MBSFN Control Region Length IE should be present in both Data Traffic Resource Information IE and Protected Resource Indication IE, due to the fact that this parameter may change more often that cell reference/control signal configuration, which is indicated by the Protected Resource Indication IE. Therefore, it should also be possible to send the MBSFN Control Region Length inside DTRI IEs, in particular, inside the Reserved Subframe Pattern IE.
FFS #5:  PDCCH Region Length
This FFS concerns the following: 

Q5: Should the PDCCH Region Length IE be present in Protected Resource Indication IE?
Although the X2 signalling solution for resource coordination enables the protection of PDCCH resources, for the sake of the implementation freedom, it should also be possible to indicate the length of PDCCH region by a number.

4.  pCR for R3-182048
-------------------------------------------Start of Changes-------------------------------------------
9.1.4.X
E-UTRA – NR CELL RESOURCE COORDINATION REQUEST

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, to express the desired resource allocation for data traffic, for the sake of E-UTRA - NR Cell Resource Coordination.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating Node Type
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	        >>Data Traffic Resource Indication
	M
	
	9.2.X


	Indicates resource allocations for data traffic. 
	YES
	reject

	        >>List of E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells. 
	YES
	reject

	             >>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	        >>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	        >>List of E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	            >>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	–
	–

	       >>List of NR Cells
	
	1 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	            >>>NR-Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


	Range bound
	Explanation

	maxnoNRcellsSpectrumSharingwithE-UTRA
	Maximum no. of NR cells involved in spectrum sharing with an eNB. Value is 64.


9.1.4.Y
E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, as a response to the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	       >>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	       >>List of E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	            >>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	       >>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	        >>List of E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	            >>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	–
	–

	       >>List of NR Cells
	
	1 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	            >>>NR Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


9.2.W
Protected E-UTRA Resource Indication

This IE indicates the resources allocated for E-UTRA DL and UL reference and control signals (hereby referred to as protected resources). This information is used in the process of E-UTRA – NR Cell Resource Coordination.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Activation SFN
	M
	INTEGER (0..1023)
	
	Indicates from which SFN of the receiving node the resource allocation is valid.
	
	

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	     >>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	     >>NR Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	

	Protected Resource List
	
	1..<maxnoofProtectedResourcePatterns>
	
	The protected resource pattern is continuously repeated, and it is valid until stated otherwise or until replaced by a new pattern. The pattern does not apply in Reserved Subframes.  
	YES
	ignore

	  >Protected Resource List Item
	
	
	
	Each item describes one transmission pattern. A pattern may comprise several control signals.
	EACH
	ignore

	     >>Resource Type
	M
	
	ENUMERATED (downlink ,uplink,…)
	Indicates whether the protected resource is on E-UTRA DL or E-UTRA UL. The addition of codepoint to enable discrimination between different UL/DL control/reference signals and channels is FFS.
	-
	-

	     >>Intra-PRB Protected Resource Footprint
	M
	
	BIT STRING (84,..)


	The bitmap of REs occupied by the protected signal within one PRB. Each position in the bitmap represents an RE in one PRB; value “0” indicates "resource not protected", value “1” indicates "resource protected ". The first bit of the string corresponds to the RE with the smallest time and frequency index in the PRB. The length of the bit string equals the product of [image: image2.png]


 and the length of PRB in time dimension, measured in REs. [image: image4.png]


 is defined in TS 36.211 [10]. The intra-PRB pattern consisting of all “1”s is equivalent to PRB-level granularity. 
	
	

	       >> Protected Footprint Frequency Pattern
	M
	
	BIT STRING(6..110..)
	The bit string indicates in which PRBs inside carrier frequency the Protected Resource Footprint applies. How often in time dimension this frequency pattern applies, depends on time periodicity of Protected Resource Footprint. The first bit of the bit string corresponds to the PRB occupying the lowest frequencies of the carrier. Each position in the string represents a PRB; value “0” indicates " Protected Resource Footprint does not appear in PRB", value “1” indicates "Protected Resource Footprint appears in PRB". The length of the bit string equals the number of PRBs in the carrier bandwidth. 
	-
	-

	     >> Protected Footprint Time Pattern
	M
	
	
	The description of time periodicity of the Protected Resource Footprint.
	
	

	      >>>Protected Footprint Time-periodicity
	M
	
	INTEGER(1..80..)
	Periodicity with which the periodic Protected Resource Footprint repeats in time-dimension (1= every PRB (i.e. slot), 2=every other PRB (i.e. slot) etc.
	-
	-

	    >>>Protected Footprint Start Time
	M
	
	INTEGER(1..20..)
	The time-position of the PRB inside the frame in which the periodic Protected Resource Footprint appears for the first time. The value “1” corresponds to the receiving node’s slot 0 in subframe 0 in the receiving node’s radio frame where SFN = Activation SFN. 
	-
	-

	MBSFN Control Region Length
	O
	
	INTEGER(0..3)
	Length of control region in MBSFN subframes.  Expressed in REs, in the time dimension. 
	
	

	PDCCH Region Length
	O
	
	INTEGER(1..3)
	Length of PDCCH region in regular subframes.  Expressed in REs, in the time dimension. 
	
	


	Range bound
	Explanation

	maxnoofProtectedResourcePatterns
	Maximum no. protected resource patterns. Value is 16.


9.2.X
Data Traffic Resource Indication

This IE indicates the intended data traffic resource allocation for E-UTRA - NR Cell Resource Coordination.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Activation SFN
	M
	INTEGER (0..1023)
	
	Indicates from which SFN of the receiving node the agreement is valid.
	
	

	CHOICE Shared Resource Type
	M
	
	
	
	-
	-

	>UL Resources
	
	
	
	
	
	

	  >> UL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	-
	-

	>UL and DL Resources 
	
	
	
	
	
	

	  >>CHOICE UL Shared Resources
	M
	
	
	
	
	

	       >>>Unchanged
	
	
	NULL
	
	
	

	       >>>Changed
	
	
	
	
	
	

	             >>>>>UL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	
	
	
	
	
	
	

	  >>CHOICE DL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	       >>>Unchanged
	
	
	NULL
	
	
	

	       >>>Changed
	
	
	
	
	
	

	             >>>>DL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	
	
	
	
	
	
	

	Reserved Subframe Pattern
	O
	
	9.2.Z
	Indicates subframes in which the resource allocation does not hold.
	
	


9.2.Y
Data Traffic Resources

The Data Traffic Resources IE indicates the intended data traffic resource allocation for E-UTRA - NR Cell Resource Coordination.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Traffic Resources
	M
	
	BIT STRING (6..4400)
	The indication of resources allocated to E-UTRA PDSCH/PUSCH. Each position in the bitmap represents a PRB in a subframe; value “0” indicates "resource not intended to be used for transmission", value “1” indicates "resource intended to be used for transmission ". 

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the Data Traffic Resource Indication corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = Activation SFN.

The length of the bit string is an integer multiple of 
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 or , defined in TS 36.211 [10]. Data Traffic Resource Indication is continuously repeated, and it is valid until stated otherwise, or until replaced by a new pattern.


9.2.Z
Reserved Subframe Pattern

The Reserved Subframe Pattern IE indicates the pattern of subframes in which the Protected E-UTRA Resource Indication and Data Traffic Resource Indication do not hold.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Subframe Type
	M
	
	ENUMERATED(MBSFN,…)
	Indicates what type of non-regular subframes the Reserved Subframe Pattern refers to (e.g. MBSFN).

	Reserved Subframe Pattern
	M
	
	BIT STRING (10..40)
	Each position in the bitmap represents a subframe. Value ‘0’ indicates “regular subframe”. Value ‘1’ indicates “Reserved subframe”. For MBSFN subframes, the exception refers only to the non-control region of the subframe. The bit string may span across multiple contiguous subframes (maximum 40). The first position of the Subframe Configuration IE corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = Activation SFN. The IE is ignored if received by the eNB.


	MBSFN Control Region Length
	O
	
	INTEGER(0..3)
	Length of control region in MBSFN subframes.  Expressed in REs, in the time dimension.
	
	


------------------------------------------End of Changes-------------------------------------------
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