SA WG2 Temporary Document

Page 1

SA WG2 Meeting #126
S2-182027
February 26 – March 2, 2018, Montreal, Canada
(revision of S2-18xxxx)
Source:
T-Mobile USA INC
Title:
Prioritization methods for handling reduction of bearers
Document for:
Discussion
Agenda Item:
6.15
Work Item / Release:
INOBEAR / Release 15
Abstract of the contribution: Discusses and Proposes a way forward for handling of the reduction of bearer support when support for INOBEAR is not ubiquitous across an operator’s network.
Discussion

Introduction
When support for an increased number of bearers is not ubiquitous, there are circumstances (e.g. mobility between a cell supporting 15 to a cell supporting 8 bearers) when the system may need to reduce the number or bearers used to comply with the capabilities of the supporting network nodes -  when this happens it is beneficial to the customer experience if the bearers are eliminated in a deterministic and non-random method (e.g. keep an active voice bearer).  There are several ways to accomplish this – this discussion paper introduces some specific solutions to this problem, identifies “pros&cons”, and proposes a way forward for release 15.
While there are many scenarios that may result in a reduction in bearers, this discussion paper focuses on the case when a UE moves from a cell supporting 15 to a cell supporting 8 bearers – it is anticipated that the solutions discussed will translate to the other cases (e.g. moving to core network that still only supports 11 for instance).
Solution Overviews

Solution 1 – lowest free bearer allocated, no prioritization, just drop excess
Typically, bearers are allocated sequentially (by the EPC), the lowest available bearer id’s in numerical order is allocated when a device requests a bearer; when a UE with over 8 bearers moves to an area with only support for 8, the bearers with incompatible identifiers are dropped (i.e. bearers 9-15).  Since the bearers were allocated in the order they were requested, and the order of requests is un controlled, the system has no control over the services that are impacted by the dropped bearers.

Solution 2 – lowest free bearer allocated, bearers prioritized by RAN, lowest priority bearers dropped
The bearers (and hence identifiers) are allocated in the same way as solution 1, but in this solution, when the RAN discovers that the UE needs to HO to a cell supporting only 8 bearers, the RAN evaluates and prioritizes the bearers (based on QCI and ARP), determines which bearers to retain, drops the excess bearers, transitions the bearers it will retain to compatible identifiers, and performs the handover (these last 2 steps might be combined).  While QCI and ARP are useful classifiers, the RAN has no visibility into specifics of the service being used, and may impact some essential service.

Solution 3 - lowest free bearer allocated, bearers prioritized by EPC, lowest priority bearers dropped

The bearers (and hence identifiers) are allocated in the same way as solution 1, but in this solution, when the EPC allocates the bearer in includes an additional prioritization indicator; when the RAN when the RAN discovers that the UE needs to HO to a cell supporting only 8 bearers, the RAN uses this priority indicator to select the bearers it will retain and the ones it will drop (this indicator could be scalar or binary, and the ARP or QCI could also be used).  The RAN will still need to perform the HO and transition the kept bearers onto compatible bearer identifiers. The essential bearers are retained in a deterministic manner, however RAN and Core need to perform prioritization actions.
Solution 4 – Core allocates bearers according to priority, just drop bearers with incompatible IDs

In this solution when the Core allocates bearer IDs to bearers it uses a priority algorithm (Device type, QCI, ARP, APN, PCRF info, IMEI etc) to determine whether a specific bearer should be allocated the lowest available ID or one of the higher IDs – when the UE moves from an area supporting 15 to 8 the RAN simply drops the bearers with incompatible IDs.  Since the essential or priority bears are allocated to the compatible range, only the non-essential bearers are impacted – however even if free bearer IDs are available these bearers will always be dropped.
Solution 5 – Core allocates bearers according to priority, just drop bearers with incompatible IDs

Similar to solution 4, except when a UE moves to an area supporting only 8 bearers, when some compatible bearer IDs are available, the RAN attempts to move some (or all) of the bearers on incompatible IDs to compatible IDs.  Thus if free bearers are available they can be used.

Evaluations

Solution 1:

Pros

· No Change to RAN nodes

· No Change to EPC nodes

· No Signalling Impacts

Cons

· Non-deterministic dropping of excess bearers

· Essential services may be dropped

Solution 2:

Pros

· Deterministic dropping of excess bearers

· No Change to EPC nodes

· No Signalling Impacts

Cons

· RAN needs to perform prioritization classification at time of handover

· RAN needs to know which neighbours support lower # of bearers (possibly # too to support different configurations)

· RAN & EPC need to perform bearer re-allocation at time of handover

· Services with same QCI/ARP are not be distinguishable by RAN – clumping of classification
Solution 3:

Pros

· Deterministic dropping of excess bearers

· Complete control over which bearers are dropped when moving into area of lower bearer support

· RAN may not need to perform prioritization classification at time of handover

Cons

· EPC needs prioritization algorithm

· Signalling needs to convey additional priority indicator

· RAN needs to know which neighbours support lower # of bearers (possibly # too to support different configurations)

· RAN may still need to perform at handover prioritization

· RAN & EPC need to perform bearer re-allocation at time of handover

Solution 4:

Pros

· Deterministic dropping of excess bearers

· No Change to RAN nodes

· No Signalling Impacts

Cons

· EPC needs prioritization algorithm

· Allocation of bearer ID’s in core impacted

· Some bearers may be dropped when fewer than 8 used

Solution 5:

Pros

· Deterministic dropping of excess bearers

· Complete control over which bearers are dropped when moving into area of lower bearer support

· RAN may not need to perform prioritization classification at time of handover

Cons

· EPC needs prioritization algorithm

· Allocation of bearer ID’s in core impacted

· RAN needs to know which neighbours support lower # of bearers (possibly # too to support different configurations)

· RAN may still need to perform at handover prioritization

· RAN & EPC need to perform bearer re-allocation at time of handover

Conclusion

Option 1 is typically the current functionality of LTE/EPC networks when an area with support for fewer number of bearers is experienced.

Option 4 provides a simple enhancement to address the need to support non-ubiquitous INOBEAR support across a network, while some bearers may be needlessly dropped, these may be re-established once the UE has completed its transition to the area supporting the lower number of bearers.  In many cases the non-ubiquitous support may only be a temporary situation as an operator introduces the capability across its network or as schedules for support from different equipment varies – hence it is proposed that solutions 2, 3 and 5 are not addressed.
Proposal
Since Option 1 is the current “status quo”, this is supported by the current specifications – it is further proposed to update the description of the EPS Beraer identity in TS 23.401 to add a note for non-linear bearer ID allocation to support Option 4; a CR to this effect is included in Tdoc S2-18xxxx.  This note will list examples of the information the MME may utilize to determine the allocation of bearer IDs. It is also proposed that the prioritization algorithm be left to implementation specifics and hence not standardized in release 15.
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