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1. Introduction and Background

This document discusses the proposal made in the contribution in Tdoc 1022 Uplink TEID for Data I and user plane GGSN address to PDP Context IE (GTP Enhancement).

As explained in this updated version of the proposal after Tdoc 970, the proposal to add a TEID inside the PDP context IE can result in a Y shape configuration at the GGSN. Therefore to introduce this change would mean that GTP implementations in particular at the GGSN and at the RNC would be changed from the current design.

The implications of enabling this Y shape configuration in GTP should be carefully analysed  before making such a change. 
Y shape tunneling may take place in R98- netwok during the RAU. The new SGSN sends the SGSN Context Acknowledge message to the old SGSN and threrafter the new SGSN starts forwarding the buffered packets to the new SGSN. Meanwhile, PDP Cntext may be updated and the GGSN shall start forwarding the packets to the new SGSN as well.
Note: in R99 we have Y shape tunnels over Iu interface to the tagret RNC. The old SRNC starts forwarding the buffered data to the target RNC – first Iu tunnel. While data transfer is underway, target RNC starts to receive DL packets – second Iu tunnel.
There is a liaison on this subject that was sent from RAN3 to SA2 and CN4. Therefore a decision can not be made without discussing the liaison, seeking SA2’s opinion and exploring other ways of fixing the R99 problem, if there is indeed one. Note that there is no request from any other group to fix a potential problem with the uplink packets in R99.

2. Possible handlings of uplink packets

Here are some possible ways that the uplink buffering can be handled with the current R99 data forwarding mechanism mechanism (it should be noted that these are not all considered to be equally sensible!):

1. Buffer the UL packets at the 3G-SGSN. This is not prevented by the current text in 23.121 because the current text only applies to downlink. It says: "Since the 3G-SGSN does not buffer downstream data, the source RNC may have to buffer ..."


23.121v3.4.0 reads the following:

4.2.2.1.3
Requirements for data retrieve in UMTS

NOTE:
This subclause deals with the case of SRNS relocation and of UMTS hard hand-over (when this hard hand-over involves also the CN i.e. involves a change of Serving RNC).

Since:

-
there is no buffering in the 3G-SGSN;
-
there is an ARQ mechanism in the Serving RNC (the RLC layer) similar to the LLC layer in the 2G-SGSN;

-
the data reliability is ensured by the transfer of non-acknowledged user data from the Source RNC to the Target RNC. This transfer ("data retrieve") can be performed with a mechanism similar to the one used between 2G-SGSNs in GPRS;

-
the Data retrieve between two RNCs belonging to the same UTRAN is required for non real-time data services during a SRNS relocation procedure;

-
regarding the SRNS Relocation procedure Control Plane, SRNS relocation procedure uses both RANAP signalling over the Iu and RNSAP signalling over the Iur.

Regarding the user plane, some requirements can be listed:

Synchronisation:

Since the 3G-SGSN does not buffer downstream data, the source RNC may have to buffer all GTP frames that are not yet transmitted or acknowledged at RLC layer. It also has to buffer all GTP frames that continue to arrive from the GGSN (the GGSN continues to send them to the source RNC as long as its PDP context has not been updated by the SGSN. Furthermore, data that are sent by the GGSN may take a certain time to get to the source RNC).

This means that:

The target RNC has to start as Serving RNC just after having received SRNS Relocation Commit message from the source RNC even if all downstream data have not been retrieved yet.

The user data retrieve may last a relatively long time. A timer is armed in the Source SRNC at the beginning of the data transfer phase. The contexts related to the UE in the Source SNRC will be released when the timer expires, i.e. when downstream data from GGSN is considered as finished.

Data reliability:

Depending upon the required reliability, there could be a need for a layer 2 protocol or not. In the GPRS, the user data is transfer via GTP/UPD/IP if the user-to-user data is IP-based, and via GTP/TCP/IP if the user-to-user data is X25-based. Here, only GTP/UDP/IP is considered.

Multiplexing of PDP contexts during data retrieve:

Several SRNS Relocation procedures for different users and/or different bearers may be carried out simultaneously and independently. GTP is used to differentiate the data retrieve contexts.

Associated signalling:

Considering signalling, there are two kinds of signalling:

Signalling linked with transmission of CN parameters. This corresponds to signalling exchanged on Gn between 3G-SGSNs during the (first) phase of resources for the SRNS relocation.

Signalling linked with the transmission of the sequence numbers of the acknowledged protocol (RLC) between SRNC and UE. This can be done over Iur when the source SRNC actually hands-over the role of SRNC (when sending the RNSAP "Relocation commit" to the target SRNS).
Also the title of the whole paragraphs related to data forwarding refer to “downstream data”.

The titles of the sub clauses in question read:

4.2.2
Iu User plane

4.2.2.1
Principles of User Data Retrieve in UMTS and at GSM-UMTS Hand-Over for PS Domain

4.2.2.1.1
Requirements for Data retrieve at GPRS/UMTS handover

4.2.2.1.2
Adopted solution for data retrieve at GPRS-UMTS handover

4.2.2.1.3
Requirements for data retrieve in UMTS

4.2.2.1.4
Adopted solution for data retrieve in UMTS

4.2.2.1.6
User plane protocol stacks for data retrieve between UTRAN and 2G-SGSN

4.2.2.2
Packet buffering in SRNC and transmission of not yet acknowledged downstream packets at SRNC relocation

Hence, it is just sub clause 4.2.2.2 which describes the DL data handling with buffering in RNC
 It can therefore be argued that there is no problem with the UL handling today.Indeed it was the understanding in the RAN3 group when the UL handling was discussed, that there is no issue with the UL handling today, because buffering is acceptable for non real-time services and therefore for R99. This is why the problem highlighted by RAN3 on this subject, only applies to release 4, not to release 99.
2. Use the procedure as defined today and agree that there can be some packet loss UL
3. Forward the TEID from SGSN1 to SGSN2. However this will result in the Y shape configuration at the GGSN, since the same TEID will be used at the GGSN for the old and the new path. 
Receiving packets from 2 different sources can happen already to R97 SGSN (from old SGSN; and GGSN on downlink)
Also the failure cases when there is an error in the GGSN, need to be studied.

What failure cases?
4. Use separate Update PDP context request messages from SGSN to GGSN, the first one to update the UL path (at the beginning of the relocation), and the second one to update the DL path at the end of the procedure. 
Change to stage 2. An uplink path is defined only by GGSN IP address and TEID. It is better to get these parameter from old SGSN as defined in 23.060 than from the GGSN using a procedure not defined in stage 2). GGSN does not need update.
Doing this does not require to hold up the Handover command over the radio more than today, since the update PDP messages can be sent from the SGSN2 to the GGSN while in parallel sending the Relocation Request over the Iu to the target RNC.

5. Use a bi-directional tunnel between the 2 RNCs. The forwarding tunnel would be used for both UL and DL packets.

Change to stage 2.
6. Buffer the UL packets at the target RNC. This will require a new RANAP procedure for the SGSN to indicate to the RNC that it can now send UL packets to it.

7. Buffer the UL packets at the UE. This will require a new RANAP/RRC procedure or a new MM message for the SGSN to indicate to the UE that it can now send UL packets to it.

8. Buffer the DL and UL packets at the SGSNs. Potentially add some forwarding from source to target SGSNs. In this case, the forwarding tunnel between RNCs is not used.

Considering that enabling the Y shape configuration (a result of solution 3):

· Would restrict the current implementations which may have put hooks in place to prevent this to happen at the GGSN (or at the RNC).

· Which spec does requre to check TEID against sourse IP address? No my knowledge – none. Therefore this kind of checking wold be a non-standard implementation, an should be avoided.
· May create new error cases if the GGSN detects any GTP-U errors in UL packets.

· Which error cases?

· Would prevent to have the GTP-U tunnel SGSN1-GGSN and the GTP-U tunnel SGSN2-GGSN on separate VPNs.

· VPN between nodes are not standardised. VPN between sites is a prefered solution. Anyway if VPN between nodes need to be establish the VPN must be set up before sending packets below GTP

· Is likely to cause an error in the GGSN because the GTP sequence numbers received on the same TEID at the GGSN would be reset to 0 when the target SGSN takes over

· 29.060v3.6.0, clause 6 reads:
Optional fields:

-
Sequence Number: This field is an optional field in GTP-U T-PDUs. It is used as a transaction identity for  signalling messages  having a response message defined for a request message and as an increasing sequence number for T-PDUs, transmitted via GTP-U tunnels, when transmission order must be preserved.

-
N-PDU Number: This field is used at the Inter SGSN Routeing Area Update procedure and some inter-system handover procedures (e.g. between 2G and 3G radio access networks). This field is used to co-ordinate the data transmission for acknowledged mode of communication between the MS and the SGSN. The exact meaning of this field depends upon the scenario. (For example, for GSM/GPRS to GSM/GPRS, the SNDCP N-PDU number is present in this field).

· Next Extension Header Type: This field defines the type of Extension Header that follows this field in the G‑PDU.

This is in line with 23.060 sections 9.3 and 9.4. In case of losless relocation, an implementation solution for the GGSN to handle the sequenced packets coud be found.
· Can not be decided before SA2 has answered the liaison on this very subject

· SA2 always intended to support the losless relocation, as defined in 23.121
· Is not required for Rel99

· After 23.121, 3G-SGSN should not buffer user data.
It is not a decision that should be made unless other solutions have been explored. Using different TEIDs at the GGSN as done today and as has been done so far in GRPS, is a much cleaner solution.

3. Proposal

Therefore it is proposed to discuss the other options. It should be demonstrated first that there is indeed a problem in Release 99 rather than in Release 4. 

If there is indeed an issue, this has to be agreed with other groups and clarified in other specifications. CN4 could fix the problem by using solution 4 above. Other solutions would require other groups’ input. In any case appropriate co-ordination and agreements with other groups is needed.

Solution 3 is compliant with the current R99 specs. Besides, it is simple to introduce, doesn't require any relevant changes to the current GSN functionality, provides for losless SRNS relocation and does not require buffering in SGSN. In fact, the buffering in SGSN implyes a need of extra Gigabytes of memory and increases the data exchange delays.

Hence the solution is the best amongst the others.

