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1. Introduction

There are a few small (but technical) mistakes w.r.t. MLB IEs within the current version of BL CRs, as well as some incomplete IEs and some inconsistence between these BL CRs. This contribution provides a feasible way to fix them.
2. Discussion
For convenience, let’s take the BL CR for TS 38.423 as the example in the following discussion. The case on other BL CRs (i.e. TS 36.423 and TS 38.473) are usually similar unless otherwise noted. Following is our analysis one by one.
Content of SSB To Report Item
There is no content within the SSB To Report Item structure now. We doubt if there should be one SSB Index here. Although other identifier is also feasible, the SSB Index is currently the only identifier w.r.t. beams specified by 3GPP. Using any unspecified identifies is prone to cause interoperability problems, while introducing a new specified IE in order for load exchange seems not worthy enough.
Nevertheless, we acknowledge the protential drawback of this solution, that this may cause additional signalling volume on delivering load information over the interfaces.
If an SSB Index IE is added here in the SSB To Report Item IE, it should also be added into the SSB Area Radio Resource Status Item structure and the SSB Area Capacity Value Item structure for consistence.
Proposal 1: An IE SSB Index is proposed to be added into the SSB To Report Item structure, the SSB Area Radio Resource Status Item structure, and the SSB Area Capacity Value Item structure.
Presense of the Cell Measurement Result IE
There is an inconsistence on the Cell Measurement Result IE (a list of cells) between the three BL CRs. In the BL CR for TS 38.423 and TS 36.423, this IE is mandatory present within the load report message, while in the BL CR for TS 38.473, this IE is optionally present.
There are two feasible ways to solve this inconsistence. The first way is to align TS 38.473 with the other two specs, and with the Cell To Report IE within the load request message as well (currently this IE is mandatory present in all the three BL CRs).
However, we slightly prefer another option: to change all these IEs into optionally present ones. Such design is mainly in order for logical alignment with the list of SSB areas. Let’s see the relevant IEs of 
/////////////////////////////////////////////////////////////////quotation start/////////////////////////////////////////////////////////////////

	Report Characteristics
	O
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.

First Bit = PRB Periodic,

Second Bit = TNL Capacity Ind Periodic,

Third Bit = 

Composite Available Capacity Periodic, Fourth Bit = HW Capacity Ind Periodic, Fifth Bit = Number of Active UEs, Sixth Bit = RRC connections.

Other bits shall be ignored by the NG-RAN node2.
	
	

	Cell To Report
	
	1
	
	Cell ID list to which the request applies.
	
	

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	>>Cell ID
	M
	
	9.2.3.25


	
	
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	YES
	Ignore

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	EACH
	Ignore


/////////////////////////////////////////////////////////////////quotation end/////////////////////////////////////////////////////////////////

Currently, some of the report characteristics (e.g. TNL Capacity Ind Periodic) are irrelevant to specific SSBs, and thus the presence of the SSB To Report List IE is designed as optional so that it is not included if only this type of report characteristics are requested. Another use case that the SSB To Report List IE is not included is that the PRB usage of all SSBs is requested.
Likewise, some of the report characteristics are also probably irrelevant to specific cells, e.g. HW Capacity Ind Periodic albeit FFS, and TNL Capacity Ind Periodic which is FFS on whether reported per cell. Therefore, the presence of the Cell To Report IE should also be optional.
Proposal 2: The presence of cell list IEs, i.e. the Cell To Report IE and the Cell Measurement Result IE is proposed to be changed to “optional”.

Value range of Number of Active UEs and Number of RRC Connections
The value range of these two IEs are both INTEGER (1..65536,...). This is quite strange since it is obviously possible that one cell does not host any active UE or RRC connection at a given time. This problem is especially critical w.r.t. the Number of RRC Connections IE, as this IE is madatory present within the RRC Connections structure. Therefore we propose to change their value range to INTEGER (0..65535,...).
Proposal 3: The value range of the Number of Active UEs IE and the Number of RRC Connections IE is proposed to be changed from “INTEGER (1..65536,...)” to “INTEGER (0..65535,...)”.

Distinguish radio resource status per NUL/SUL

In past RAN3 meetings we agreed that the radio resource status of NUL and SUL should be delivered seperatedly. However in the current BL CRs this is still yet to be implemented.
The case for PRB usage percentages are relatively clear: in E-UTRA, PRB usage percentages are delivered in two seperated IEs—one for UL and one for DL—for each case of GBR usage, non-GBR usage and total usage. In NR, there should be one additional PRB usage percentage for SUL for each case.
However, the case with PDCCH CCE usage is unclear. For E-UTRA, the motivation of introducing the DL scheduling PDCCH CCE usage IE and the UL scheduling PDCCH CCE usage IE is that “it is observed that the CCE resources for uplink scheduling in PDCCH channel first met constrains as user increases” [1]. But now in NR the PDCCH design has changed, and we are not sure whether the problem pointed out in [1] still exists. Nevertheless we still prefer to keep them within the SSB Area Radio Resource Status Item structure as they are already there. Correspondingly, a new IE, namely SUL scheduling PDCCH CCE usage, should also be added into this structure.
Proposal 4: Three new IEs, namely SUL GBR PRB usage, SUL non-GBR PRB usage, SUL Total PRB usage and SUL scheduling PDCCH CCE usage are proposed to be added into the structure SSB Area Radio Resource Status Item.
Presence of SSB Area Radio Resource Status List and Item
The presence of the SSB Area Radio Resource Status List IE and the SSB Area Radio Resource Status Item IE are not aligned among the tabulars in the three BL CRs.
In the tabular of the BL CR for TS 38.423, the presence of the SSB Area Radio Resource Status List IE is marked as optional (albeit in the ASN.1 it is mandatory), while the presence range of the SSB Area Radio Resource Status Item IE is 1..<maxnoofSSBAreas>.
In the tabular of the BL CR for TS 38.473, the presence of the SSB Area Radio Resource Status List IE is marked as mandatory, and the presence range of the SSB Area Radio Resource Status Item IE is 1..<maxnoofSSBAreas>.
In the tabular of the BL CR for TS 36.423, the presence of the SSB Area Radio Resource Status List IE is marked as optional (albeit in the ASN.1 it is mandatory), and the presence range of the SSB Area Radio Resource Status Item IE is 0..<maxnoofSSBAreas> (albeit in the ASN.1 it is 1..<maxnoofSSBAreas>).
We think the presence of these IEs should be aligned among different specs. One possible solution is to align the presence of the SSB Area Radio Resource Status List IE to mandatory, and align the presence range of the SSB Area Radio Resource Status Item IE to 1..<maxnoofSSBAreas>.
Nevertheless we acknowledge that making the former IE mandatory present is less flexible, preventing potential future enhancement which allows reporting radio resource load in any granularity other than SSB areas.
Proposal 5: The presence of the SSB Area Radio Resource Status List IE should be aligned to mandatory, and the presence range of the SSB Area Radio Resource Status Item IE should be aligned to 1..<maxnoofSSBAreas>.

Presence range of SSB Area Capacity Value Item
Similar with the case above, the presence range of the SSB Area Capacity Value Item IE is not aligned among the three BL CRs (albeit misaligned in a different pattern…). Obviously, it should be aligned to 1..<maxnoofSSBAreas>.
Proposal 6: The presence range of the SSB Area Capacity Value Item IE should be aligned to 1..<maxnoofSSBAreas>.

3. Conclusion

Proposal 1: An IE SSB Index is proposed to be added into the SSB To Report Item structure, the SSB Area Radio Resource Status Item structure, and the SSB Area Capacity Value Item structure.

Proposal 2: The presence of cell list IEs, i.e. the Cell To Report IE and the Cell Measurement Result IE is proposed to be changed to “optional”.

Proposal 3: The value range of the Number of Active UEs IE and the Number of RRC Connections IE is proposed to be changed from “INTEGER (1..65536,...)” to “INTEGER (0..65535,...)”.

Proposal 4: Three new IEs, namely SUL GBR PRB usage, SUL non-GBR PRB usage, SUL Total PRB usage and SUL scheduling PDCCH CCE usage are proposed to be added into the structure SSB Area Radio Resource Status Item.
Proposal 5: The presence of the SSB Area Radio Resource Status List IE should be aligned to mandatory, and the presence range of the SSB Area Radio Resource Status Item IE should be aligned to 1..<maxnoofSSBAreas>.

Proposal 6: The presence range of the SSB Area Capacity Value Item IE should be aligned to 1..<maxnoofSSBAreas>.

We draft 3 TPs accordingly [2–4].
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