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1
Background
Currently the Labels and the Label Characteristics are under discussion in 3GPP [1]. The topic has been discussed in SA2 and RAN2 meetings and an LS was sent back from RAN2 to SA2 in [2]. 
Still we see some misalignments or missing definitions which require further discussion and potentially additions on technical documents and clarifications. This paper highlights some of the discussion points to be decided by SA2 and RAN2  

2
Discussion

2.1
Prioritisation between SAE bearers and setting of the prioritised Bitrate (PBR). 

Currently in [4] in appendix-B 8 Standardized QCI/Labels are proposed with “L2 Packet delay” and ”L2 Packet Loss” Label characteristics. There is no explicit priority information is included in Label characteristic. 
We consider that beside label, an absolute priority information must be available for the bearers of a UE. The reason why an absolute priority between the established SAE bearers for UE is needed is the defined UL behaviour of the UE:

In RAN2 it has been agreed to re-use the UL scheduling principles of E-DCH which is based on an absolute priority scheme between the established radio bearers (or logical channels) combined with the prioritised bit rate concept [3]: 
“The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. 
RRC controls the uplink rate control function by giving each bearer a priority and a prioritised bit rate (PBR). 
In addition, an MBR per GBR bearer is also provided. The values signalled may not be related to the ones signalled via S1 to the eNB.

The uplink rate control function ensures that the UE serves its radio bearer(s) in the following sequence:
1.
All the radio bearer(s) in decreasing priority order up to their PBR;

2.
All the radio bearer(s) in decreasing priority order for the remaining resources assigned 

by the grant and the function ensures that the MBR is not exceeded.”

This concept is required in order to allow efficient UL scheduling without the need to introduce per Radio Bearer buffer reporting and per Radio Bearer grants (which would have increased the signalling overhead). 

In order to configure the logical channel priority for a UE in UL appropriately, an indication of the relative SAE bearer priority must be available in the eNB.
Furthermore RAN2 introduced the concept of the prioritised bitrate (PBR) for each radio bearer. Similar requirements exist as for the priority: in order to set the PBR appropriately, the eNB scheduler should have additional knowledge on how to set it for each SAE bearer. As said above, in SA2 it is not defined how the priority and prioritised bit rate information will be associated to each radio bearer. 
We consider that  both of these values (priority and PBR) must be a part of bearer characteristics (like the GBR, MBR) and should be signalled during bearer setup or reconfiguration procedure. 
By decoupling these parameters from the Label, this will also allow to establish different priority and/or PBR values for more than one bearers of a UE having the same QoS label.
2.2 
Relation between GBR and PBR values for GBR bearers

Each GBR bearer is assigned a GBR value for uplink and downlink. The concept of GBR has been defined in [4]. Additionally [3] defines that each bearer is given a PBR value as the prioritized bit rate information in uplink. Currently the relation between these values defined for a GBR bearer was not defined and needs clarification.
[3] in section 11.4.2 defines that :
 “The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. RRC controls the uplink rate control function by giving each bearer a priority and a prioritised bit rate (PBR). In addition, an MBR per GBR bearer is also provided. The values signalled may not be related to the ones signalled via S1 to the eNB.”
In [4] it is defined that :
 “The GBR and MBR denote bit rates of traffic per bearer while AMBR denotes a bit rate of traffic per group of bearers. Each of those three bearer level QoS parameters has an uplink and a downlink component.”
These sentences must be aligned in a way that the relation between PBR value and the GBR value must be clarified. We propose that in UL the PBR value for GBR bearers should be set equal to its GBR value. 
Additionally, to keep the E2E quality of service performance consistent we consider that the values signalled by access node must be consistent with the values signalled on S1. In this context, we consider the sentence 
“The values signalled may not be related to the ones signalled via S1 to the eNB” 
confusing and hence propose to remove it from [3].
2.3
Handling of operator defined labels

Another point which needs to be clarified is the usage of operator defined and not standardised Labels. Since the label characteristics are not signalled on any interface, as it is described in [4], it must be clarified:

- If the UE will be informed about standard labels and label characteristics. If yes, It must be clarified how the UE will be informed which label is assigned to radio bearers belonging to this UE

- if the UE will be informed about operator defined labels, and if yes, how the UE will be informed about the additional operator defined labels and associated label characteristics. 

2.4
“Handling rules” for the S1 interface

It must be also considered that not only the RAN side but also S1 interface may be the bottle neck in the system which causes the performance degradations. In this sense it is important to support QoS throughout the entire EPS system (UE – air interface – eNB – S1 – S-GW). Currently e.g. the delay budget label characteristics are only defined for the eNB. 
We think it is worth to consider: 
It will be beneficial to define such Label Characteristics for whole EPS (end-2-end) or at least additionally for the serving gateway (S-GW). This would help to measure the quality of service in whole EPS and guide the network how to schedule resources in any node where the resources are scare, i.e. including the backhaul.
Currently the defined label characteristics like L2 delay budget defines the QoS requirement that a link layer SDU (e.g., an IP packet) may reside within the link layer between an access node and a UE. Considering the possible backhaul resource shortage it may be considered to define Label characteristics for access node to control bearer level packet forwarding treatment in UL
3
Proposal
1) The definition and the associated signalling of an SAE bearer priority and the PBR values of bearers should be defined in SA2 in order to fulfil the requirements of the principles defined in [3] (especially for the UL). 
2) We propose that these values will be signalled on S1 interface per bearer like the GBR, MBR and AMBR. It must be clarified if two bearers having the same Label value may be assigned to different priority and PBR values.
In [3] section 11.4.2, we propose the replace the text:

“The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. RRC controls the uplink rate control function by giving each bearer a priority and a prioritised bit rate (PBR). In addition, an MBR per GBR bearer is also provided. The values signalled may not be related to the ones signalled via S1 to the eNB..”
with: 

“The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. RRC controls the uplink rate control function by giving each bearer a priority and a prioritised bit rate (PBR). For GBR bearers PBR value is the same as GBR value.  In addition, an MBR per GBR bearer is also provided. ”
3) In [4] section 4.7.4 it has been stated that : “The purpose of the L2 PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points).”

Since different labels may have the same PDB value, we do not consider that setting priority depending PDB value is feasible. We consider that beside label, an absolute priority information must be available for the bearers of a UE.

4) It must be clarified in RAN2 and SA2 if and how the UE will be informed about the standard and operator defined Label characteristics. 

5 ) As the backhaul may also be a bottleneck of the EPS and not only the air interface, intelligent distribution and resource scheduling is also important on the backhaul in order to ensure the support of e2e QoS in the EPS. We propose to discuss the possibility and necessity of defining label characteristics also for other nodes in EPS besides the requirements currently defined for the E-UTRAN. This needs to be discussed mainly between RAN3 and SA2.
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