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Abstract of the contribution: this contribution proposes to mandate the support of buffering capability in the SGW-U. It is also proposed to mandate SGW-C to support buffering capability in a dedicated core network only serving UEs which may enter power saving mode or apply eDRX.
Introduction

· Buffering

As discussed in the document S2-163702 submitted to SA2#116 meeting, the user plane function, i.e. SGW-U, has to support buffering capability in order to provide good user experience for MBB subscribers and guarantee the reliability and efficiency of the network. However, as mentioned in the document S2-163702, the behaviours of UEs which may enter power saving mode or apply eDRX and the smart phone kind of UEs are different, different buffering mechanism might be applied to different UE types. Therefore, in the case dedicated core network only serving UEs which may enter power saving mode or apply eDRX is deployed, e.g. NB-IoT or high latency MTC kinds of UEs, for which extended buffering might be needed, it is proposed that the control plane function, i.e. SGW-C, also supports buffering capability, to alleviate the potential large memory size required to SGW-U.
· F-TEIDu allocation
Per 3GPP TR 23.714 conclusions, it was agreed that: 

· standards will support both solutions for F-TEIDu allocation, in the UP function and in the CP function, and which solution is used is determined by network configuration; 
· the user plane restoration procedure should be based on the solution 3 (when detecting a restart or failure of the UP, the CP restores the UP session providing the earlier assigned F-TEIDu), but the final decision is left to CT4.

Determining the solution for F-TEID allocation in UP or in CP by network configuration is too vague. Therefore it is proposed that: 
· The same F-TEIDu allocation solution shall be used by all the CP functions controlling a particular UP function.

· The same F-TEIDu allocation solution shall be used by all the UP functions controlled by a particular CP function. 

· CP entities are configured with the solution to use (F-TEIDu allocation in CP or F-TEIDu allocation in UP), when both solutions are supported.
· The support of buffering in UP is mandatory, and the support of buffering in UP is optional.

In summary, it is proposed to conclude on support of buffering and F-TEIDu allocation as follows:

· The support of F-TEIDu allocation by the CP function is mandatory, and the support of F-TEIDu allocation by the UP function is optional.
· The support of buffering in UP function is mandatory, and the support of buffering in CP function is optional.
Proposal

It is proposed to add the following texts into the TS 23.214 v0.1.0.
* * * Start of Change * * * *

5.2
GTP-U IP address and TEID allocation

5.2.1
General

Allocation and release of F-TEIDu is performed by SGW and PGW when a bearer needs to be established or released. If functional split into SGW-C/PGW-C and SGW-U/PGW-U is supported, F-TEIDu allocation and release can either be done in the CP function or in the UP function, as described in clauses 5.2.2 and 5.2.3 below. 
The support of F-TEIDu allocation by the CP function is mandatory, and the support of F-TEIDu allocation by the UP function is optional.
Whether F-TEIDu allocation/release is performed by the CP function or the UP function is determined by network configuration. 
When both F-TEIDu allocation by the CP function and F-TEIDu allocation by the UP function coexist in the same network, 
· the same F-TEIDu allocation option shall be used by all the UP functions controlled by a particular CP function;

· the same F-TEIDu allocation option shall be used by all the CP functions controlling a particular UP function.

5.2.2 
F-TEIDu allocation / release in the CP function

If the network is configured to perform allocation/release of F-TEIDu in the SGW-C, the SGW-C shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The SGW-C shall allocate F-TEIDu(s) for the applicable SGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the SGW-C shall provide the allocated F-TEIDu(s) to SGW-U. The SGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall notify the SGW-U about the release of the F-TEIDu(s). 

If network is configured to perform allocation/release of F-TEIDu in the PGW-C, the PGW-C shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The PGW-C shall allocate F-TEIDu(s) for the applicable PGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the PGW-C shall provide the allocated F-TEIDu(s) to PGW-U. The PGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall notify the PGW-U about the release of the F-TEIDu(s). 

5.2.3 
F-TEIDu allocation / release in the UP function

If the network is configured to perform allocation/release of F-TEIDu in the SGW-U, the SGW-U shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the SGW-C shall request SGW-U to allocate F-TEIDu(s) for the applicable SGW-U reference points and provide them to the SGW-C. The SGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall request SGW-U to release F-TEIDu(s) for the bearer. 

If the network is configured to perform allocation/release of F-TEIDu in the PGW-U, the PGW-U shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the PGW-C shall request PGW-U to allocate F-TEIDu(s) for the applicable PGW-U reference points and provide them to the PGW-C. The PGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall request PGW-U to release F-TEIDu(s) for the bearer. 

* * * Next Change * * * *

5.7
Idle state packet SGW buffering function

5.7.1 
General

Buffering of the UE’s data packets for the UE in idle or power saving mode can be performed in SGW-U or SGW-C
The support of buffering in the UP function is mandatory, and the support of buffering in the CP function is optional.
When buffering is supported in both CP function and UP function, the SGW-C decides on a per UE session basis (based on local configuration and other information such as UE capability) to perform buffering in either the CP function or the UP function.
The SGW-C is also required to support buffering capability in a dedicated core network serving UEs which may enter power saving mode or apply eDRX.
NOTE:
In a dedicated network serving NB-IoT UEs, the network operator can configure the SGW-C to always perform buffering.
5.7.2
Buffering in CP function

When the UE moves to ECM-IDLE state, if the SGW-C supports buffering capability and decides to activate buffering, the SGW-C shall inform the SGW-U to stop sending data packets to eNodeB and start forwarding the downlink data packets towards the SGW-C. 
When the UE transition to the ECM-CONNECTED state, the SGW-C shall update the SGW-U via Sxa interface with the F-TEIDu of the eNodeB. If there are buffered packets available and their buffering duration has not expired, the SGW-C shall forward those packets to the SGW-U outside of the control plane signalling (see clause 5.4.3 "Format of forwarded user plane data") to relay them to the UE. These packets are then forwarded by the SGW-U to the eNodeB.

5.7.3
Buffering in UP function

When the UE moves to ECM-IDLE state, if the SGW-C does not support buffering capability, or if the SGW-C supports buffering capability and decides to activate buffering in SGW-U for the session, the SGW-C shall inform the SGW-U to stop sending data to the eNodeB. This will implicitly result in starting buffering the downlink data packets in SGW-U. 

When the UE transition to the ECM-CONNECTED state, the SGW-C shall update the SGW-U via Sxa interface with the F-TEIDu of the eNodeB. The buffered packets, if any, are then forwarded to the eNodeB by the SGW-U. 

Editor's note: For per bearer extended buffering in the SGW-U, it is FFS whether buffering parameters (i.e. DL Buffering Duration and DL Suggested Packet Count parameters defined in TS 29.274 [7] clause 7.2.11.1) are provided by the SGW-C to the SGW-U, or whether they are managed by the SGW-C using a specific Sxa interaction allowing the SGW-C to request the SGW-U to stop buffering.

Buffered packets are transferred directly from the old SGW-U to the new SGW-U in case of SGW-U relocation.
Throttling mechanism by which the MME uses Downlink Data Notification Acknowledgement messages with Data Notification Delay and DL low priority traffic Throttling parameters, is handled by the SGW-C as follows: 

-
On receiving Downlink Data Notification Acknowledgement, 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 operator policy.
-
For those bearers, the SGW-C requests the SGW-U to start buffering or to stop buffering (and discard buffered packets) using a specific Sxa interaction.


* * * End of Changes * * * *
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