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1. Introduction

This discussion paper is intended to analyze the stage 2 requirements recently modified by SA2 in S2-105319 CR 1760 and its impact on the low priority indicator.
2. Analysis of Stage 2 requirement 
According to the agreed SA2 CR, 

 “When signalling to the mobile network, a UE shall indicate its configured options to the RAN node in the radio protocol and to the MME. For session management requests the MME shall forward the UE provided indicators in the request message to the S-GW/P-GW. The MTC indicator shall be stored in the MME MM contexts, S-GW contexts and P-GW contexts and shall be passed as part of these contexts to other SGSN/MME or S-GW nodes in mobility management procedures.  The low priority indicator may also be stored by the network in charging records.”
Previously, the requirement was such that the Low priority indicator was stored in the MM context. Now the Low priority indicator needs to be stored only in the charging records and is not stored in the MM contexts. This has some drawbacks.

(1) Let us assume the UE performs attach and has a PDN connection setup. Later, the UE requests for another PDN connection. According to the requirement “MME shall forward the UE provided indicators in the request message to the S-GW/P-GW”, MME is required to forward this indicator to the S-GW and P-GW. One option is to send this indicator in each of the relevant NAS session management messages, however, this will only degrade the system performance and generally we do not consider it a good protocol design to send a piece of information repeatedly via the radio interface instead of storing it on the network side. I,e. we do not see this a viable solution to fulfil the stage 2 requirement. Hence when the low priority indicator is not stored in the MM context, the indicator can not be forwarded to the S-GW and P-GW.
(2) Before a UE in idle mode can send any NAS session management message, it needs to request for a signalling connection by sending a SERVICE REQUEST. So another option would be to include the low priority indicator in this message. However, due to the performance requirements for SAE/LTE, the SERVICE REQUEST message has a special format which only leaves two spare bits left for future evolution. Using one of these bits for the low priority indication would be a bad choice, if the indicator can also be stored in the MM context.

Note also that according to S2-105319: 

"A network node may invoke one or more of the following mechanisms based on the indicators received in signalling from UEs or forwarded by other network nodes:

- 
based on the low priority indicator, the low priority equivalent of bullets c, d, e, h, i, k and l as defined in clause 4.3.17.2; …"

and according to TS 23.401, v 10.1.0, subclause 4.3.17.2, bullet h:
"h)
UEs configured for MTC provide MTC indications to the MME in NAS signalling that permit the MME to undertake protective measures (e.g. to permit the MME to immediately command the UE to move to a state where it does not need to generate further signalling messages and/or does not reselect PLMNs)."

In order to be able to undertake these protective measures as early as possible, we think the MME should be informed about the "low priority" nature of the UE as early as possible.

(3) Another option would be to use the low priority indicator in the charging records, if the MME is not allowed to store it in the MM context. But this looks like the kind of stopgap that would be more appropriate after a freeze of stage 3. Besides, charging records are not transferred during inter-MME handover. So if the MME initiates an inter-MME handover and the low priority indicator is not stored in the MM context, transfer of indicator can not take place.  Hence the target MME may be informed about the "low priority" nature of the UE only if and when the UE initiates a TAU procedure at the end of the handover.

Our assumption is that the low priority indicator is device characteristics and not associated with each PDN connection. Nevertheless, MM context contains information regarding each active PDN connection eg. APN in use, APN restriction, APN subscribed, PDN type etc. and Device capbilities such as UE Radio Access Capability, MS Classmark 2, MS Classmark etc. It should also be noted that low priority is used only for congestion / overload control in the core network. It is strictly separated from ARP and not used for pre-emption or something similar.

3. Proposal

Based on the above analysis, the drawback mentioned, following are seen as 2 viable options:

Option 1: 

Accept that low priority indicator is sent in the mobility management management messages and stored in the MM context. 

Further revision to SA2 CR in S2-105319 is thus needed.

Option 2:

Accept that low priority indicator can not be forwarded by the MME to the S-GW/P-GW for establishment of subsequent PDN connections. This implies subsequent PDN connections will be established without low priority indicator.

4. Conclusion

Our preference on the way forward will be to adopt Option 1. If option 1 is not agreeable, option 2 is a fallback alternative.
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