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1 Introduction 
The present discussion paper summarizes the status of the study on priority handling for MPS sessions, in light of the ongoing discussions in other groups. It then analyses the aspect of MT sessions, looks at related paging and CSFB aspects, also considering other ongoing studies and concludes on what is needed or not from RAN3 point of view and from the whole system point of view.
RAN3 received an LS from SA2 regarding the support for priority of terminating MPS sessions in [1].
2 Background
MPS discussions are ongoing in several working groups, among which RAN2 and SA2. 

The aspect to look into is that during congestion there is no mechanism for the system to page the UE in a way that the UE subsequently is able to establish the RRC Connection in a way that it can be handled with higher priority in case of MPS.

In UTRAN for example, a paging cause is provided by the CN to the RAN and transparently passed to the UE, so that an appropriate RRC establishment cause can be set by the UE, hence allowing the RAN to apply differentiated handling. Such Paging Cause does not exist on S1AP/RRC for LTE.
The LS from SA2 in [1] was already treated by RAN2 and RAN2 replied it does not see any need for a paging cause as ‘network based solutions are sufficient”.
The issue shall hence also be analyzed from RAN3 point of view.

3 Discussion

3.1 Handling of MPS MT sessions 
The possibility to introduce a paging cause/priority marking mechanism for MPS MT sessions should be considered as a whole:
1. Is there any benefit in having a paging cause from EPC to UE, so that access attempts can undergo differentiated handling?

It is evident that RAN2 opinion on question 1) is that they see no benefit in being able to block RRC connection establishment attempts selectively based on the paging cause echoed in the establishment cause.

If RAN3 does not consider challenging this assumption, then the following question should be answered by RAN3:

2. Is there any benefit in having a paging cause only over S1AP, if such paging cause is not forwarded to the UE?

On the above question, it can be seen that the benefit is questionable, once the end-to-end priority marking mechanism is ‘broken’ by not forwarding the paging over the Uu interface.
Nature Of Paging Vs Actual Access
If eNB was to prioritize pages marked with ‘high priority’, it would have to do so prior to the actual users accessing the cell; it may drop pages not marked with ‘high priority’ in favour of ‘high priority’ pages, when in reality it may be so that the low priority user would have accessed one of the cells controlled by the eNB while the high priority user would never have done so.

Assuming that  the paging area in LTE is the same size of the one in 2g/3g, and considering the possibility to page in overlapping TAs (let’s assume 3 of them), we can assume TAs that are approximately 1/3 of the corresponding size as LA/RA in 2g/3g (in average 500 cells), that is 180 cells/60 eNBs.

Then we get an area of approximately 200 eNB-s while the UE camps only in one cell controlled by one of them, i.e. the probability that the UE is in the cell controlled by the eNB is 1 in 200. At the same time a good eNB should assume that it is not the only eNB in the system. Hence the probability that the UE actually responds with RRC connection request in a cell of a particular eNB is very low.
Handling of MME Overload
ENB would be able to decide to apply congestion control due to congestion in the MME only in combination with the usage of S1 Overload procedures; but such procedures are already carrying information about various RRC connection establishment attempts to be filtered out and it is not clear what the additional benefit is; it would be anyway better to extend the range of handled RRC establishment cause values than introduce a completely orthogonal mechanism.
More over, it can be observed that SA2 is in the process of enhancing the MME capability to distinguish whether a call requires priority handling (so that it can send the S1AP PAGING message on a priority basis even during congestion) by introducing priority indications in the Downlink Data Notification, Update Bearer Request and Paging Request messages.
It can be then concluded that the MME is the best node to apply priority handling of MPS sessions even for the paging aspects, if a newly defined S1AP Paging Cause would not be available anyway at the UE (as per RAN2 decision) to differentiate RRC Connection Establishment attempts.
Handling of eNB Overload
If it is argued that having a Paging Cause available at the eNB would serve the purpose of helping the eNB in case of own congestion, then it can be noted that this is not a correct assumption either because in any case discarding of the paging is not the most efficient way for the eNB to handle congestion due to high number of allocated Ue contexts or drb-s or other reasons. 

And if the UE happens to send the RRC connection request in a cell controlled by congested eNB then the eNB has plenty of capabilities to handle the situation:

· if the eNB is out of DRB-s then the eNB can actually proceed to the point it sees what type of bearers are being established (the ARP would come in the UE CONTEXT SETUP REQUEST) and then it may pre-empt some existing bearers for other users (much better compared to page discarding). If this new UE still can't be served by the eNB then the MME will be informed about that with UE CONTEXT SETUP FAILURE and it can decide not to page the UE immediately again (better from both the MME and UE (battery life) perspective as well).

· if the eNB doesn't even have capacity to establish more UE contexts then it can send RRC connection reject , which may possibly result in rejecting a high priority user, but should not be a serious issue considering the MME can re-page high priority users with a more aggressive strategy.
Shortly, there are different levels of congestion and each has its best way to handle it.

More over it should be noted that the capacity of the paging channel in LTE is significantly higher than in legacy systems.
Whether paging load itself is an issue or not was already discussed several times in RAN3, notably during RAN3#61 bis and RAN3#62:

From [4], it can be quoted:

RAN3#61bis:

R3-081845
eNB triggered S1 Overload signaling (NTT DOCOMO)
Discussion

R3-082586
Approval
eNB triggered S1 overload status signalling (NTT DOCOMO)

R3-082587
CR0 36.413 Rel-8
eNB triggered S1 overload status signalling (NTT DOCOMO)

discussion: It was discussed if the eNB shall have means to indicate overload towards S1. Elena Voltolina (Ericsson) commented that an eNB can prevent load towards the radio interface already itself and therefore it would not be useful to introduce such functionality. Wuri Hapsari (NTT DoCoMo) answered that an eNB should have means to avoid overload in both directions, e.g. avoiding to receive pagings. It was concluded that paging is not a problem.

It can be concluded that additional handling in the eNB would have little advantage or even introduce unwanted behaviours. It would also mean that in case of MME congestion the same operation is executed in two different nodes.
Nevertheless, when anyway discussing the possible introduction of a Paging Cause over S1AP for the purpose of priority marking, it should not be forgotten that MTC presents similar aspects (and for MTC the potential problem is mass access). 

This aspect was already brought up by [3], where it is mentioned that: “It would be important that meters are recognized as (for example) low priority UEs when they access the system in a MT session case; this can be achieved by re-introducing the paging cause over the S1 and Uu interfaces and specify the UE behavior so that the same cause is echoed in the RRC Establishment Request (as establishment cause).”
Having the paging cause forwarded to the UE would in this case also offer the advantage of harmonizing different RATs (as said, UTRAN has already a paging cause forwarded to the UE and echoed during radio connection establishment), important if we think of a MTC system built upon different RATs.

Conclusion 1: Introducing a paging cause over S1AP does not have benefits provided that such paging cause is not forwarded to the UE to steer RRC Connection establishment causes.

Conclusion 2: MME-based mechanisms already being worked upon by SA2 appear like a robust and sufficient approach to the aspect of MPS MT sessions prioritization.
Conclusion 3: Regarding eNB congestion, the eNB already has plenty of ways to handle it, which are all better than paging discard as they can be tailored to the actual level of congestion.
Conclusion 4: If a MME-UE paging cause mechanism similar to legacy is introduced for other reasons (for example MTC), it would nevertheless make sense to define the appropriate value (‘high priority’) to also cover MPS.
3.2 CSFB aspects

Another aspect that has been discussed in relation to MPS is how to give higher priority to MPS in case CSFB is applied, in particular at Initial Context Setup and if PS Handover is applied and the target system needs to understand the CSFB in question has higher priority.
For this it can be seen that in E-UTRAN ‘CSFB High Priority’ is an already defined code point to be used at Initial Context Setup and in GERAN/UTRAN when PS Handover is applied. 
A new code point explicitly indicating MPS would not help unless the eNB is also instructed how to compare the existing code points and the new one, more over the RAN is not supposed to be service-aware.

Conclusion 5: Regarding CSFB aspects, the currently defined mechanisms appear sufficient to cover the needs of MPS.
4 Conclusion and Proposal
From the above discussion, the following conclusions can be drawn:
Conclusion 1: Introducing a paging cause over S1AP does not have benefits provided that such paging cause is not forwarded to the UE to steer RRC Connection establishment causes.

Conclusion 2: MME-based mechanisms already being worked upon by SA2 appear like a robust and sufficient approach to the aspect of MPS MT sessions prioritization.
Conclusion 3: Regarding eNB congestion, the eNB already has plenty of ways to handle it, which are all better than paging discard as they can be tailored to the actual level of congestion.
Conclusion 4: If a MME-eNB-UE paging cause mechanism similar to legacy is introduced for other reasons (for example MTC), it would nevertheless make sense to define the appropriate value (‘high priority’) to also cover MPS.
Conclusion 5: Regarding CSFB aspects, the currently defined mechanisms appear sufficient to cover the needs of MPS.

It is proposed that RAN3 agrees to the above conclusions and that they are captured in the LS response to be sent to SA2 and RAN2.
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