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	Reason for change:
	In TS.23.214, Buffering in the User Plane is documented in clause 5.9.3. There are several mechanisms (Delay DDN, DDN Throttling and Extended Buffering), and the normative text of section 5.9.3 have mixed some of them. These mechnaisms should be documented separately.

In addition, some corrections and enhancements are necessary: 

-
TS 23.214 clause 5.9.3 specifies that, in the case the timers are handled by the SGW-U, the first downlink packet arrival shall be notified to the SGW-C even in the case of Delay DDN mechanism, i.e. the parameter D is provided to the SGW-U only after that first notification. 

      Such mechanism is acceptable for the Sx sessions that are already in buffering state, but it should be enhanced by the addition of the parameter D in the Sx session establishment/modification: indeed for  new Sx sessions and Sx sessions not already in buffering state, there should be no notification at all from the SGW-U before D parameter timer is expired. The parameter D can be signalled to the SGW-U when transitioning the Sx session to the buffering state, i.e without causing any extra Sx signalling. 

-
Related to Extended Buffering mechanism, there is an editor's note: 
"Editor’s note: How the SGW-C indicates the DL buffering duration to the SGW-U is FFS". It is obvious that the parameter DL Buffering Suggested Packet Count can only be handled by the SGW-U. It is an optional parameter. But the DL Buffering Duration time can be handled either by the SGW-U or the SGW-C. It is proposed to update the normative text accordingly.

-
Throttling mechanism does not take into account the case when the SGW-U handles the throttling delay timer.

	
	

	Summary of change:
	· Re-structuring clause 5.9.3 with the separated description of the different mechanisms;

· Correcting the Delay DDN mechanism for the case the SGW-U handles the D paarmater;

· Specifying that the DL Buffering Suggested Packet Count shall be handled in the UP, whereas the DL Buffering Duration may be handled in either CP or UP;

· Correcting the Throttling mechanism to take into account the case SGW-U handles the Throttling Delay Timer.

	
	

	Consequences if not approved:
	Buffering in the user plane would not be properly specified, leading to misunderstanding and errors at stage 3.
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FIRST CHANGE
5.9.3
Buffering in UP function

5.9.3.1
General

When the UE moves to ECM-IDLE state, if the SGW-C decides to activate buffering in SGW-U for the session, it shall inform the SGW-U, via a Sx session modification,.  The SGW-C decides whether buffering timers are handled by the SGW-U or by the SGW-C. The activation of buffering implicitly stops sending data to the eNodeB/RNC/SGSN.
After starting the buffering, when the first downlink packet arrives on any bearer, SGW-U shall inform the SGW-C. SGW-U sends an Sx reporting message to the SGW-C unless specified otherwise and identifies the S5/S8 bearer on which the downlink packet was received. 
On receiving this reporting message, the SGW-C decides whether to send a Downlink Data Notification message to the MME as defined in TS 23.401[2]. 

At the UE transition to ECM-CONNECTED state, the SGW-C shall update the SGW-U via Sxa interface with the F-TEIDu of the eNodeB/RNC/SGSN. The buffered data packets, if any, are then forwarded to the eNodeB/RNC/SGSN by the SGW-U.
In case of SGW-U relocation, buffered data packets are transferred directly from the old SGW-U to the new SGW-U.
5.9.3.2
Delay Downlink Packet Notification
Per subclause 5.3.4.2 of 3GPP TS 23.401[2], the MME/SGSN may inform the SGW that for all UEs served by the MME/SGSN, the Downlink Packet Data Notification shall be delayed for a period D.

If the parameter D is handled by the SGW-U, the SGW-C shall include the parameter D in the Sx session establishment for new Sx sessions, in the Sx session modification for Sx sessions which are not in buffering state (when transitioning these sessions to the buffering state), and in the next Sx report ack message for Sx sessions already in buffering state. The SGW-U shall then delay the sending of subsequent Sx reporting upon next DL data arrival.

If the parameter D is handled by the SGW-C, further buffering requests for new Sx sessions (via the Sx session establishment) and for Sx sessions which are not in buffering state (via the Sx session modification) shall indicate that the buffering shall be performed with Sx reporting upon next DL data arrival. 
The parameter D shall apply for all the PDRs belonging to the Sx session. When the SGW-U reports the arrival of a DL data packet, the SGW-C shall delay the sending of the Downlink Data Notification to the MME by parameter D delay.


5.9.3.3
Extended buffering


Per subclauses 5.3.4.3 and 5.7.3 of 3GPP TS 23.401 [2], the MME/SGSN invoking extended buffering indicates it to the Serving GW in the Downlink Data Notification Ack message, includes a DL Buffering Duration time and optionally a DL Buffering Suggested Packet Count.
If the MME/SGSN included the DL Suggested Packet Count, the SGW-C shall include the DL Suggested Packet Count in the Sx reporting Ack message. 

If the DL Data Buffer Expiration Time is handled by the SGW-U, the SGW-C includes it in the Sx reporting Ack message and requests the SGW-U to buffer DL data packets. When the SGW-U receives the DL Data Buffer Expiration Time, the SGW-U buffers the DL data packets without reporting the arrival of the first DL data packet until the DL Data Buffer Expiration Time expires or until the number of buffered DL data packets has reached the DL Suggested Packet Count. When the DL Data Buffer Expiration Time expires , the SGW-U shall discard the buffered DL packets and shall restart buffering DL data packets with reporting the arrival of the first DL data packet.

If the DL Data Buffer Expiration Time is handled by the SGW-C, the SGW-C requests the SGW-U to buffer the DL data packets without reporting the arrival of the first DL data packet. When the DL Data Buffer Expiration Time expires, the SGW-C requests the SGW-U to drop the buffered data packets and to start buffering the DL data packets with reporting of the arrival of the first DL data packet, via a Sx Session Modification. 

If the DL Suggested Packet Count was included in the request from the SGW-C, the SGW-U buffers the DL data packets up to  the number of packets indicated by the DL Suggested Packet Count.




5.9.3.4
Throttling

Per subclause 4.3.7.4.1a of 3GPP TS 23.401 [2], the MME/SGSN can request the SGWs to selectively reduce the number of Downlink Data Notification requests it sends for downlink non-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 message.
Throttling mechanism by which the MME uses Downlink Data Notification Acknowledgement messages DL low priority traffic Throttling parameters, is handled by the SGW-C as follows: 

-
On receiving Downlink Data Notification Acknowledgement from the MME/SGSN, the SGW-C determines which bearers are subject to the throttling of Downlink Data Notification requests on the basis of the bearer's ARP priority level and the operator policy.
-
For those bearers, according to the requested throttling factor, upon receipt of an Sx report notifying the arrival of DL data packets, the SGW-C requests the SGW-U to stop buffering (and discard buffered data packets)  in the Sx Report Ack. If the throttling delay is handled by the SGW-U, the SGW-C includes it in its request to the SGW-U which resumes DL packet data buffering when the throttling delay timer expires. If the throttling delay timer is handled by the SGW-C, the SGW-C requests the SGW-U to resume packet data buffering when the throttling delay timer expires.
Editor's note: Further details, e.g. buffering mandatorily supported either in control or user plane, will be defined during normative phase to avoid deployment scenario in which buffering is not supported at all in the core network.
END OF CHANGES
