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START CHANGE 1
5.3.6.y
S4-SGSN control of overload

Under unusual circumstances (e.g. when the S4-SGSN load exceeds an operator configured threshold), the S4-SGSN may restrict the signalling load that its SGWs are generating on it, if configured to do so.

The S4-SGSN can reject Downlink Data Notifcation requests for low priority traffic for UEs in idle mode or to further offload the S4-SGSN, the S4-SGSN can request the SGWs to selectively reduce the number of Downlink Data Notification requests it sends for downlink low priority traffic received for UEs in idle mode according to a throttling factor and for a throttling delay specified in the Downlink Data Notification Ack or the Downlink Data Notification Reject message.
The SGW may also forward the request from the S4-SGSN to the P-GW or request the P-GWs to throttle which would reduce the number of Downlink Data Notification requests sent by the SGW as well as the U-Plane load at the SGW and on the S5/S8 interfaces generated by all low priority users.
During that throttling delay, the SGW drops downlink packets received on all its low priority bearers for UEs known as not user plane connected (i.e. the SGW context data indicates no downlink user plane TEID) served by that S4-SGSN in proportion to the throttling factor, and sends a Downlink Data Notification message to the S4-SGSN only for the non throttled bearers. 
If the throttling is executed at the P-GW all low priority bearers are impacted according to the throttling factor which takes into account the distribution of P-GWs and the ratio of  low priority bearers for UEs known as not user plane connected to UEs known as user plane connected. The gateway (SGW or P-GW) determines whether a bearer is for low priority traffic or not on the basis of the bearer's ARP priority level and operator policy (i.e. operator's configuration in the SGW and  P-GW of the ARP priority levels to be considered as prioritary or non-prioritary traffic). 

The SGW or P-GW resumes normal operations at the expiry of the throttling delay. The last received value of the throttling factor and throttling delay supersedes any previous values received from that S4-SGSN or SGW. The reception of a throttling delay restarts the SGW or P-GW timer associated with that S4-SGSN or SGW respectively.
NEXT CHANGE

8.1.4A
Paging response for GPRS Downlink Transfer with no established user plane on S4
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Figure 56a: Paging with no established user plane on S4


[image: image2.emf] 

SGSN  

S - GW  

P - GW  

(B)  

B)  Modify  Bearer Request  

C)  Modify  Bearer Request  

D)  Modify  Bearer Response  

E)  Modify  Bearer Response  

(C)  


Figure 56b: Paging Response with no established user plane on S4

NOTE:
Steps A, B and E are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure steps (C) are defined in TS 23.402 [90]. Steps C and D concern GTP based S5/S8.

A)
When the S‑GW receives a downlink PDU and no downlink user plane exists for the UE at S4, the S‑GW buffers the downlink data packet and identifies which SGSN is serving that UE. 

If that SGSN has requested the S-GW to throttle downlink low priority traffic and if the downlink data packet is received on a low priority bearer to be throttled (see subclause 5.3.6.y), the SGW or P-GW if requested by the SGW drops the downlink data packet. The steps below are not executed. 

Otherwise the S-GW sends a Downlink Data Notification message to the SGSN.

Steps between A and B are described in clause 8.1.4.

B)
Upon reception of the LLC frame in STANDBY state and if the user plane tunnel does not exist, the SGSN shall indicate the paging response from GERAN by sending a Modify Bearer Request (SGSN user plane address, RAT Type, TEID) to the Serving GW. The S‑GW is now able to transmit downlink data towards the UE.

C)
If the RAT Type has changed compared to the last reported RAT Type, the S‑GW shall send the Modify Bearer Request message (RAT Type) to the PDN GW.

D)
The PDN GW sends the Modify Bearer Response to the S‑GW.

E)
The S‑GW sends a Modify Bearer Response to the SGSN.

NEXT CHANGE

8.2.4.1A
Serving GW Triggered Paging (Iu mode) with S4
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Figure 58a: Serving GW triggered paging with S4

A)
If the S‑GW has no downlink user plane TEIDs for S4 and S12, the S‑GW buffers the DL PDUs and identifies which SGSN is serving that UE. 

If that SGSN has requested the S-GW to throttle downlink low priority traffic and if the downlink data packet is received on a low priority bearer to be throttled (see subclause 5.3.6.y), the SGW or P-GW if requested by the SGW drops the downlink data packet and may send an ICMP packet to signal to the source that there is no use in repeating the packet. The steps below are not executed. 

Otherwise the S‑GW sends a Downlink Data Notification to the SGSN
If the S‑GW has downlink user plane TEIDs for S4 the DL PDUs are transferred to SGSN.

END CHANGES
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