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1
Introduction
Most discussions on MDT handling (e.g. in the multiple PLMN scenario) have focussed on the control of the MDT configuration for signalling-based MDT (either logged or immediate).
This paper considers the handling of the user consent, or Management Based MDT Allowed (MBMA) IE. It shows that the current handling is inconsistent between RATs and discusses possible mitigations. 

2 Discussion
2.1 Current handling of the MBMA
The following table summarizes the current MBMA handling for the different mobility scenarios [1,2]. Note that it also includes inter-RAT mobility; although MDT sessions are supposed to exist only in the RAT where they were activated, there is no reason why the user consent should not be propagated between RATs.
	Intra-RAT
	Handling
	Inter-PLMN aspects
	Comment

	S1 HO
	MBMA propagation relies on the MME (as part of HO Preparation). 
	In case of inter-PLMN HO, handling is up to CN nodes
	CN in control of providing the MBMA following S1 HO

	X2 HO
	MBMA propagation relies on the eNB (as part of HO Preparation).
	In case of inter-PLMN HO, propagation stops and CN cannot provide it again until an S1 HO or UE goes through idle transition
	Does not handle situations where the new PLMN can also use the user consent

	SRNS Relocation
	MBMA propagation uses SRNC-to-TRNC transparent container
	In case of inter-PLMN HO, there are no stage 3 restrictions to propagation
	No CN control in inter- or intra-PLMN HO (note that there is also a mechanism for the CN to provide the MBMA using the COMMON ID message but the CN does not know if it is needed)

	Inter-RAT
	
	
	

	3G - LTE
	MBMA propagation to RAN relies on the MME (as part of HO Preparation)
	In case of inter-PLMN HO, handling is up to CN nodes
	CN in control of providing the MBMA following inter-RAT HO to LTE

	LTE – 3G
	MBMA propagation can use SRNC-to-TRNC transparent container
	In case of inter-PLMN HO, there are no stage 3 restrictions to propagation
	No CN control in inter- or intra-PLMN HO (note that there is also a mechanism for the CN to provide the MBMA using the COMMON ID message but the CN does not know if it is needed)


It can be seen from the above that the handling is not consistent between 3G and LTE, and hence the role of the RAN and Core Network depends on the RAT, which is not ideal. 
2.2 Possible remedies
First, it clearly makes sense for the CN to be in charge of providing the MBMA after an inter-PLMN HO. In this respect, the LTE solution is lacking because the CN has no means to do so (the RAN just stops the propagation). Also the UMTS solution is lacking as it includes no constraint on propagation at inter-PLMN HO (this also impacts LTE-3G HO with PLMN change).
Second, for cases of intra-PLMN HO, we could also consider whether some clean-ups are possible to align the handling.
We can see two potential approaches:
(a) Put CN in control of MBMA handling in all cases of inter-PLMN HO, and leave intra-PLMN handling as is
(b) Put CN in control of MBMA handling in all cases of inter-PLMN HO, and minimize CN intervention in intra-PLMN HO
In case (a), potential changes are as follows
· For LTE, add support for the CN to provide the MBMA to the RAN in LTE following X2 HO (which can be done in UMTS using COMMON ID messages) 

· For UMTS, we could indicate that the MBMA should not be included in the Source RNC-to-Target RNC Transparent Container in case of an inter-PLMN HO; this would make the handling similar to that of X2 HO

In case (b), the potential changes are
· For LTE, add the MBMA to the Source eNB to Target eNB Transparent Container (similar to UMTS), and correspondingly remove the MBMA from the HANDOVER REQUEST message (or alternatively state in the specification that this IE shall not be included, and be ignored if received in the container).

· For LTE and UMTS, add text in both LTE and 3G specifications stating that the source shall not include the MBMA in the transparent containers in the case of inter-PLMN HO
· For LTE, add support for the CN to provide the MBMA to the RAN in LTE following X2 HO

2.3 Discussion
Both approaches discussed here would be feasible and ensure that core and RAN behaviour are better aligned for inter-PLMN HO.
It is clear that approach (b) has greater impacts on RAN3 specifications; also it is not clear that including the MBMA in LTE transparent containers is necessary, even if it aligns with UMTS handling.
On the other hand, approach (a) can be implemented via two small specification changes:

· In 3G, state in the specification that the Management Based MDT Allowed IE shall not be included in the Source RNC-to-Target RNC Transparent Container in the case of an inter-PLMN relocation 
· In LTE, add the Management Based MDT Allowed IE to the DOWNLINK NAS TRANSPORT message
An alternative to the second change consists in including this IE in the UE Context Modification procedure. However we do not see any requirement to add such flexibility, and in fact it is considerably simpler for the MME to associate re-provision of user consent with a TAU associated with a PLMN change.
A final question is whether such changes would in any way preclude potential wider Release 11 solutions. This does not seem to be the case as long as the principle of CN control (for inter-PLMN HO) carries through to release 11.
3
Conclusions
This paper has briefly considered the handling of the Management Based MDT Allowed IE during RAN mobility events, and showed that there are some inconsistencies when compared across RATs and types of HO. If these inconsistencies are confirmed, it is proposed to adopt some small changes as described in approach (a). The two potential specification impacts are:

· In 3G, state in the specification that the Management Based MDT Allowed IE shall not be included in the Source RNC-to-Target RNC Transparent Container in the case of an inter-PLMN relocation 

· In LTE, add the Management Based MDT Allowed IE to the DOWNLINK NAS TRANSPORT message
If the principles are accepted, RAN3 should also discuss whether either or both changes should still be added to rel10 (bearing in mind that the latter results in a small ASN change). For convenience, draft release 10 CRs are provided to this meeting [3,4].
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