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Abstract of the contribution: The paper discusses the usage of the UE requested bearer resource modification procedure in EPC and proposes a harmonization.
Introduction

The UE requested bearer resource modification procedure is used in EPC for the LTE access to enable UE the management of resources for non-operator controlled services (i.e. services not known to operator). In addition, the EPC internal signalling part of this procedure plays an important role in the S4-SGSN interworking by enabling the UE initiated bearer management procedures (Secondary PDP context activation, MS initiated PDP context modification).
While the nature of the UE requested bearer resource modification procedure remains the same in these two scenarios, the set of filter operations and QoS modifications differs to a certain extent. This is primarily due to the need to address the functionality of legacy UEs but also due to the fact that the procedure for the LTE access has been discussed in a somewhat isolated manner.

The consequence of having different flavors of this procedure is an increased complexity for the EPC, especially for the PGW and the PCC functionality. The current status of the stage 2 basically means that CT1 and CT4 need to define a specific treatment of parameters and error situations depending on the scenario in which this procedure is used.

In the following, the paper discusses the different scenarios in detail as well as possibilities to harmonize them with the idea of having only a single procedure that behaves almost identical regardless of the scenario. Please note that the discussion is only focusing on situations occurring within single PDN connection.
Discussion

1. Current situation

There are basically three scenarios to address:
A. a pre-Rel-7 UE connected via an S4-SGSN

B. a Rel-7 UE connected via an S4-SGSN

C. a UE connected via LTE access

According to the current specifications, there are different filter operations and QoS modifications allowed in each of the scenarios.

In scenario A the pre-Rel-7 UE is basically allowed to perform all the possible filter operations and QoS modifications since it is solely controlling the filters that are installed for the bearer. Filters can be individually added to bearers, replaced or deleted. The whole filter set (i.e. TFT) can be added or deleted. The QoS of the bearer can be modified together with a filter operation or independently. The only limitation to this is that there can be only one bearer without filters at any time.
In scenario B the Rel-7 UE (that supports the ‘MS/NW’ BCM) is much more restricted due to the fact that there may be in addition also network controlled filters installed on the bearers. The UE is still solely controlling the filters it provided to the network (and the corresponding QoS) but it is not allowed to interfere with the filters (and corresponding QoS) provided by the network. The following restrictions apply:

· The UE cannot remove all filters from a bearer.
· The UE cannot establish a bearer without providing filters (apart from the very first bearer).
· The UE needs to provide the related filter identifiers for a GBR modification.
· The UE cannot change the QoS of a bearer before adding filters to it and only modify the GBR once network provided filters are installed for a bearer.
In scenario C the UE connected via LTE access has an even more reduced set of possible filter operations and QoS modifications:
· The UE can ask for new resources (add filter with a certain QCI and GBR, if applicable).

· The UE can replace a filter or modify the GBR of a filter or both. 

· The UE can delete a filter.

The following table gives an overview of similar and different functionality:
	Scenario

Operation
	Legacy UE
Only restriction: max. 1 PDP ctxt w/o TFT
	Rel-7 UE

(MS/NW cap.)
	LTE UE
	 

	Create TFT
	x
	x

(only for 2ndary PDP context activation)
	x

(treated as independent filter)
	 

	Delete TFT
	x
	 
	 
	 

	Add filter
	x
	x
	
	 

	Replace filter
	x
	x
	x
	only for UE prov.filters

	Delete filter
	x
	x
	x
	only for UE prov.filters

	Modify GBR
	x
	x

(+ related filter id)
	x

(+ related filter id)
	 

	Modify QCI
	x
	x

(only if no NW prov. filters)
	?

(already possible via add filter)
	Probably not required due to available work-around of add/delete

	 
	Note: 2ndary PDP context activation w/o TFT possible
	NW prov.filters may  exist in addition but cannot be impacted
	 
	 


2. Impacts on current situation

To support the three scenarios described above, the EPC is required to always know the scenario a UE is currently in as well as the restrictions that have to be applied for it. Consequently, CT1 and CT4 need to define a specific treatment of parameters and error situations depending on the scenario in which this procedure is used. This additional effort for standardization, implementation as well as testing could be minimized if the usage of the procedure could be harmonized.

It is expected that there are also benefits for the terminal if the set of filter operations and QoS modifications is harmonized between UTRAN/GERAN and LTE access.
3. Harmonization possibility

Analyzing and comparing the different scenarios, scenario B should represent the ideal baseline for a harmonized procedure. While scenario A offers additional possibilities,  most if not all of them should not really be required. Scenario C on the other hand, can be easily extended to become more aligned with scenario B.
Comparing scenario A to the others, the main difference lies in the capability of the pre-Rel-7 UE to delete the whole set of filters of a bearer (i.e. delete TFT) which does not seem to be an important functionality apart from the use case of creating/deleting a set of filters to the bearer that has been established without filters.

Furthermore, the LTE attached UE is currently not able to add a new filter to an existing set of filters, i.e. to a specific bearer. However, this seems to be a rather simple enhancement which should be possible without increasing the complexity largely. Instead, it enables a more consistent behavior for the network as well as for the UE since this possibility is available for the legacy access.
Finally, the QCI modification of a bearer is typically performed for the bearer without installed filters and initiated by the network only. Consequently, the QCI modification can be limited to this case without causing any major problems to the UE. The modification of the QCI for a filter (or bearer with installed filters) is always possible for the UE by providing identical filter with a higher precedence and a new QCI. The UE can later on delete the original filter.
Proposal

Based on the above discussion, we would like to propose a harmonization of the UE requested bearer resource modification procedure between the LTE access and S4-SGSN scenario for pre-Rel-7 as well as Rel-7 UEs. The following changes are captured in corresponding CRs:
· The modification of the QCI is not supported for a bearer with installed filters (23.060 and 23.401). However, the UE can achieve the same effect by providing an identical filter with a higher precedence and the new QCI. The UE can later on delete the original filter. This change is captured in S2-093617. 23.401 does not need to be changed as this possibility is currently not described there.
· The UE requested bearer resource modification procedure for LTE access in 23.401 is enhanced by enabling a reference to an existing filter id for the add operation. This allows the UE to provide a new filter to the network and forces the network to add this filter to the same PCC rule and bearer as the referred filter. This change is captured in S2-093619.
· A recommendation is added into 23.060 for UEs operating in ‘MS_only’ mode that the UE should only perform the delete TFT operation for the bearer that has been established without TFT (in case the UE has created a TFT for this bearer afterwards). In addition it is clarified that the network shall reject a delete TFT operation for any other bearer. This change is captured in S2-093617. 
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