[bookmark: _Hlk525882486]3GPP TSG-RAN WG3 #107-bis-e	R3-202273
20th April – 30th April 2020, E-Meeting	                                   

Agenda Item:	10.2.2.1
Source:	Ericsson
Title:	Discussion on TNL and HW capacity indicators for MLB in Rel-16
Document for:	Discussion, Decision
Introduction
[bookmark: _Ref178064866]During the RAN3# 107e meeting, RAN3 has addressed and resolved some of the open issues related to load balancing and load sharing in Rel-16, as captured in the updated baseline CRs to TS 38.423, 38.363, 38.473 and 36.423 cf [1] – [4], respectively. Some design aspects, however, remain FFS and need to be finalized. These include:
· Hardware capacity indicator over Xn/X2, F1, and E1;
· TNL capacity Indicator over Xn/X2, F1, and E1;
· Number of active UEs
In this contribution we share our view on the remaining design aspects related to the definition and the representation of the Hardware capacity indicator IE and the TNL available capacity indicator IE the Number of active UEs for mobility load balancing in Rel-16 and motivate the corresponding TPs suggested to the BL CRs in our companion contributions [5] – [8], respectively.
Discussion
HW Capacity Indicator
Currently, RAN3 has considered the possibility to exchange a HW Capacity Indicator IE over all interfaces, i.e., Xn, X2, F1 and E1. 
However, while the definition of the HW Capacity Indicator IE is meaningful when associated to the gNB-CU-UP, our view is that it is of little use to introduce a HW Capacity Indicator IE over the Xn, F1 and X2 since: 
· It is not possible to express the HW capacity of a whole gNB (which is itself made of different nodes) and signal such over the Xn in an interoperable way
· Even if the gNB is non-split it would be impossible to find an interoperable way of representing such capacity (the “low, medium, high” values used in LTE are of no use)
· It is not possible to express the HW capacity of a gNB-DU in an interoperable and useful way that allows a receiving node to understand whether a load balancing action can be taken towards that gNB-DU. Again, the “low, medium, high” values used in LTE are of no use and there seem to be no meaningful representation of HW load that could enable a more educated load balancing decision.
On the other hand, the current definition of the HW Capacity Indicator IE over the E1 interface distinguishes between the offered and available HW capacity, with the offered capacity is defined as the maximum capacity in absolute value (i.e., in kbps) while the available capacity is defined in percentage with respect to the offered capacity. Namely, given that the gNB-CU-UP HW is mostly involved in shifting payload, it is useful and meaningful to represent the gNB-CU-UP HW capacity in Kbps, i.e. this is the capacity to shift n kbps. 
Therefore, we propose that RAN3 should remove the HW capacity Indicator IE from the BL CR to TS 38.423, TS 38.473 and TS 36.423 and maintain this information only over the E1 interface in TS 38.463.
Proposal 1 RAN3 to remove the HW Capacity Indicator IE from the BL CRs to TS 38.423, TS 38.473 and 36.423 as specified in [5], [6] and [8], respectively.

Finally, the current version of the BL CR for the E1 interface leaves FFS the possibility to indicate HW Capacity on a per slice basis. However, until now RAN3 has not discussed any concrete proposal of how HW capacity could be partitioned on a per slice basis, nor showed the benefits of doing so. For example, it is very difficult to conceive how slicing of HW capacity could be possible on a cloud platform where resources are pooled. We therefore propose to remove the slice granularity for the HW capacity Indicator IE.
Proposal 2 RAN3 to remove the slice granularity for the HW Capacity Indicator IE from the BL CRs to TS 38.463 as specified in [7].

TNL Capacity Indicator
The current version of the baseline TP to TS 38.423, 38.473 and 38.463 introduce the TNL Available Capacity Indicator IE to indicate the offered and the available capacity of the transport network over Xn, F1 and E1, respectively. The offered capacity is defined as the maximum capacity of the transport network in absolute value (i.e., in kbps) while the available capacity is defined in percentage with respect to the offered capacity. 
While we believe that this way of representing the offered and available TNL capacity has extensively been discussed in RAN3 and should be agreed, a few clarifications are still needed for the definitions of the offered and available capacity exchanged over each interface.
Proposal 3 RAN3 to clarify the definition of the TNL offered capacity and TNL available capacity exchanged over Xn, F1.

TNL capacity indicator over Xn
The current version of the BL CR to 38.423 [1] states over the Xn interface, “the NG TNL Capacity Indicator IE indicates the offered and available capacity of the NG Transport Network.” 
Additionally, it remains FFS whether the TNL capacity indicator over the Xn (and X2) interface could be signaled on a per cell granularity. 
The understanding from the above description is that a source and a target gNB would exchange information related to the capacity of the transport network carrying the NG-U interface. Figure 1 illustrates an example of transport network for NG-RAN highlighting different parts corresponding to different interfaces which can be used to exemplify the discussion. 
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[bookmark: _Ref37189005]Figure 1: Example of a possible network deployment illustrating different parts of the transport network for different interfaces.
It has been proposed during RAN3-107 to send two values of capacity, one for F1-U and one for NG-U from CU-UP to CU-CP(cf. [9]). However, this approach is strongly dependent on one specific type of transport topology where one would assume a CU-UP having multiple transport lines, one to carry the F1-U and one for the NG-U. In that case one could consider to send separate TNL capacity values for F1-U and NG-U. The most common transport topology, however, is one with a single transport line terminating at a given node, where the transport link arriving to the gNB-CU-UP is shared by both F1-U and NG-U. This is also confirmed by an established operators’ requirement: to require no more than one IP address per site.

One first aspect to be clarified is whether the NG-U TNL capacity is the correct information to be exchanged over Xn. However, it seems reasonable to assume that the NG-U interface would typically be overprovisioned, so it is unlikely that information about the NG-U TNL capacity of the target gNB will be useful for the source gNB. If a congestion occurs in the transport network towards a DU, it is more likely to occur on the portion of the transport network used by the F1-U interface. Secondly, indicating the NG-U TNL on a per cell basis would result in indication the same value for all cells.
Observation 1 [bookmark: _Hlk32527207]The NG TNL capacity may not be informative about the TNL load state for a gNB and cannot be defined on a per-cell basis.
A more meaningful information to be exchanged between the source and the target gNBs over the Xn interface would therefore be the F1-U transport capacity (hereafter referred as to F1-U TNL capacity), which provides a measure of the load of the transport network carrying the U-plane information towards the DU of a gNB. Unlike the NG TNL capacity, the F1-U TNL capacity could be indicated on a per cell basis although, depending on the DU implementation, the F1-U TNL capacity could be the same for all cells associated to a specific DU. 
Observation 2 The F1-U capacity provides a better measure of the load of the transport network carrying the U-plane information towards the DU and can be reported on a per cell basis over Xn.
Therefore, we recommend to update the definition of the TNL Capacity indicator over Xn in the BL CR to 38.423 [1] by decoupling it from the NG interface and to agree to report TNL Capacity indicator over Xn on a  per-cell basis as follows:

“9.2.2.xx	TNL Capacity Indicator
The TNL Capacity Indicator IE indicates the offered and available capacity of the Transport Network for a given serving cell 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum capacity offered by the transport portion of the gNB for a given serving cell in kbps

	DL TNL Available Capacity
	M
	
	INTEGER (1.. 100,...)
	Available capacity over the transport portion of the gNB for a given serving cell in percentage. Value 100 corresponds to the offered capacity.

	UL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum capacity offered by the transport portion of the gNB for a given serving cell in kbps

	UL TNL Available Capacity
	M
	
	INTEGER (1.. 100,...)
	Available capacity over the transport portion of the gNB for a given serving cell in percentage. Value 100 corresponds to the offered capacity.




Proposal 4 RAN3 to update the definition of the TNL Capacity Indicator over Xn in the BL CR to 38.423 by removing the reference to “NG” and agreeing the per-cell granularity as in the TP in [5].  
The above representation has the advantage of allowing to represent the available transport network capacity per cell, independently of the transport network topology.
TNL capacity indicator over F1
Similarly, it is our view that RAN3 should update the definition of the TNL Capacity indicator over F1 in the BL CR to 38.473 [2] by clarifying that the Offered Capacity IE refer to the UP capacity offered by the transport portion of the gNB-DU – gNB-CU in kbps. Additionally, it is our opinion that it would be of little use to report the TNL Capacity indicator over F1 on a per cell basis. Below is a representation of the TNL Capacity Indicator:

[bookmark: _Toc14207847]9.3.1.x1	TNL Capacity Indicator
The TNL Capacity Indicator IE indicates the offered and available capacity user plane (UP) of the Transport Network.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum UP capacity offered by the transport portion of the gNB-DU – gNB-CU in kbps

	DL TNL Available Capacity
	M
	
	INTEGER (1.. 100,...)
	Available UP capacity over the transport portion of the gNB-DU – gNB-CU in percentage. Value 100 corresponds to the offered capacity

	UL TNL Offered Capacity
	M
	
	INTEGER (1.. 16777216,...)
	Maximum UP capacity offered by the transport portion of the of the gNB-DU – gNB-CU in kbps

	UL TNL Available Capacity
	M
	
	INTEGER (1.. 100,...)
	Available UP capacity over the transport portion of the gNB-DU – gNB-CU in percentage. Value 100 corresponds to the offered capacity




Proposal 5 RAN3 to update the definition of the TNL Capacity Indicator over F1 in the BL CR to 38.427 by clarifying that it refers to user-plane, removing the per cell granularity as in the TP in [6].

TNL capacity indicator over E1
The current version of the BL CR to TS 38.463 for the E1 interface, provides for the TNL capacity indicator to be exchanged over the E1 interface. It remains FFS whether the TNL capacity over E1 should be indicated also on a per network slice granularity.  
It is our view that RAN3 has not sufficiently discussed how to introduce TNL capacity per slice over E1, nor the benefit of exchanging such information over E1. In addition, several design aspects remain unclear, for instance:
· Slicing at IP level seems only possible via DSCP. This is difficult since there are fewer DSCP values than number of slices, hence a one-to-many association has to be defined between multiple network slices and a single DSCP value. Whether and how such mapping should be captured in the 3GPP specs has not been addressed.
· The problem becomes more difficult due to IP sec, since once the traffic is encrypted with a single IPSec header, it is not possible to differentiate the traffic per slice. Hence it is also difficult to understand how IPSec packets can be distributed on a sliced transport.
Therefore, for the sake of a quick progress and completion of the Rel-16 specs we propose the following:

Proposal 6 RAN3 to remove the per slice granularity of the TNL capacity indicator from the BL CR for TS 38.463 and adopt the corresponding TP in [7].
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]In this contribution, the following observations are captured:
Observation 1 The NG TNL capacity may not be informative about the TNL congestion state for a gNB and cannot be defined on a per-cell basis.
Observation 2 The F1-U provides a better measure of the load of the transport network carrying the U-plane information towards the DU and can be reported on a per cell basis.

In this contribution, the following proposals are captured:
Proposal 1 RAN3 to remove the HW Capacity Indicator IE from the BL CRs to TS 38.423, TS 38.473 and 36.423 as specified in [5], [6] and [8], respectively.
Proposal 2 Proposal 2	RAN3 to remove the slice granularity for the HW Capacity Indicator IE from the BL CRs to TS 38.463 as specified in [7].
Proposal 3 RAN3 to agree with the current way to represent the TNL offered capacity in absolute value and the TNL available capacity in percentage with respect to the TNL offered capacity.
Proposal 4 RAN3 to update the definition of the TNL Capacity Indicator over Xn in the BL CR to 38.423 by removing the reference to “NG” and agreeing the per-cell granularity as in the TP in [5].
Proposal 5 RAN3 to update the definition of the TNL Capacity Indicator over F1 in the BL CR to 38.427 by clarifying that it refers to user-plane removing the per cell granularity as in the TP in [6].
Proposal 6 RAN3 to remove the per slice granularity of the TNL capacity indicator from the BL CR for TS 38.463 and adopt the corresponding TP in [7]
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