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This contribution compares the different alternatives for Paging in 3G and LTE and concludes no need for UP in MME to handled a coordinated paging between 3g and LTE.
Introduction

The UE can attach to both LTE (MME) and 2G/3G (SGSN)

In order to save signaling (between UE and Network), it has been agreed that after the UE has been attached in the LTE and 3G, if the UE moves in Idle mode in one of the 2 accesses, it can move between the two accesses with no signaling

As a consequence, Paging has to be done in the two access types to be sure to reach the UE

For 3G behavior, when the UE moves to Idle: when a UE moves in URA-PCH in the RNC or in Idle mode in the SGSN, S4-U still exists. From SAEGW perspective, move to Idle or URA-PCH in 3G is not visible.

For LTE, when the UE moves to Idle: 

· either S1-U is released between eNB and UPE/SAEGW (MME with  no UP)

· Or S1-U is re-established with the MME: S1-U will still exists (MME with UP)

The following describes how the Paging can be done for these two proposals.
Discussion

A) Paging if S1-U is released (no UP in MME for Idle mode)
· Cases 1: UE is Active in 3G (Paging shall not take place)

The UE is active in LTE, Paging shall not be done. 

S1-U and S4-U are present; this is the only case in which UPE/AEGW has a S1-U, so this is not ambigous for the SAEGW: SAEGW sends DL data over existing S1-U to eNB, DL Data are received by the UE active in LTE.

Impacts: none: there is no change to legacy, no paging is tried.

· Cases 2: UE is Active in LTE (Paging shall not take place)

The UE is active in LTE, Paging shall not be done. 

There is no S1-U, only S4-U is present. SAEGW sees S4-U as for 3G Idle case so this is ambiguous.

SAEGW sends DL PDU to SGSN as soon as there is S4-U and no S1-U. SGSN forwards data to the RNC. DL data are received by the UE active in 3G.

Impacts: none: there is no change to legacy, no paging is tried.

· Case 3: UE in 3G moves to Idle

The UE was last Active in 3G, It moved to Idle or URA-PCH in 3G. UE can move under LTE silently. 

There is no S1-U, only S4-U: SAEGW sees only S4-U.

a) SAEGW does not know whether UE is Active or Idle/URA-PCH in 3G. SAEGW knows UE is Idle in LTE. SAEGW sends DL PDU to SGSN.

SGSN knows the UE is in Idle mode, SGSN buffers and pages.

SGSN requests MME to page over S3:

· If UE responds to the SGSN: SGSN stops paging in MME and forwards PDUs to RNC

· If UE responds to the MME: MME requests SGSN to stop paging, MME requests bearer establishment to SAEGW. Data buffered in the SGSN can  be forwarded to the eNB: when MME receives the UE Paging response, it retrieves the most recent PDP contexts information form the SGSN (PDP Context Transfer Request), it activates the S1-U and acknowledge the SGSN with provision of the eNB address to be used for data forwarding. Subsequent PDUs will be sent directly between SAEGW and eNB over S1U

Impacts: Change to legacy: paging start/stop over S3

b) or SAEGW could also knows whether UE is in Idle/URA-PCH mode in 3G if SGSN notifies the SAEGW when UE moves to “Idle mode” or URA-PCH mode

SAEGW buffers and send 1 DL PDU to SGSN and a Paging request to MME,  SGSN pages, MME pages.

· If the UE responds to the SGSN: SGSN informs SAEGW of new UE state (change to legacy: Active mode notified to SAEGW). SAEGW stops Paging to MME, SAEGW buffered data are forwarded over S4-U.

· If the UE responds to the MME: MME request to re-establish S1-U, SGSN stops paging after a certain number of unsuccessful retries or MME could inform MME to stop Paging (but change to legacy and MME may not know SGSN Paging is ongoing). The SAEGW stops sending DL PDU to SGSN. Buffered data in SAEGW are sent to eNB over S1-U.

Impacts: change to legacy: RNC/SGSN Idle and URA-PCH mode notified to SAEGW, systematic message each time UE moves to Idle/URA-PCH. SAEGW is not independent of access

b) is not preferred

· Case 4: UE in LTE moves to Idle
The UE was last Active in LTE (HO from 3G has taken place, so UE is in Idle mode in 3G), it moves to Idle in LTE. UE can move under 3G silently.

There is no S1-U, S4-U is present.

SAEGW sees only S4-U and cannot know whether UE is Active or Idle/URA-PCH in 3G. SAEGW knows UE is not active in LTE.

This can be solved as for case 3a: SAEGW sends DL PDU to SGSN which pages and request MME to page

B) Paging if S1-U is established between MME and SAEGW (UP in MME for Idle mode)
· Cases 1: UE is Active in 3G (Paging shall not take place)

The UE is active in LTE, Paging shall not be done. 

S1-U and S4-U are present; this is the only case in which SAEGW has a S1-U, so this is not ambiguous for the SAEGW

a) Ambiguity can be removed by MME indicating S1-U is for Active state (S1-U with eNB):

SAEGW sends DL data only over existing S1-U to eNB, DL Data are received by the UE active in LTE.

Impacts: MME indicates UE state to SAEGW: SAEGW is not access independent

b) Ambiguity is not removed: 
SAEGW sends DL data over both S1-U and S4-U. DL Data are received by the UE active in LTE.

Impacts:  useless buffering and Paging takes place in SGSN. The MME needs to notify SGSN to stop paging, this impacts legacy. The SAEGW needs to be notified to stop DL PDU forwarding over S4-U. SAEGW is not access independent.
b) is not preferred

· Cases 2: UE is Active in LTE (Paging shall not take place)

The UE is active in LTE, Paging shall not be done. 

There is both S1-U (with MME), and S4-U. This is not the only case in which SAEGW has both S1-U and S4-U, so this is ambiguous for the SAEGW

a) Ambiguity can be removed by MME indicating S1-U is for Idle state (S1-U with MME): SAEGW sends DL data only over existing S4-U to SGSN. SGSN forwards data to the RNC. DL data are received by the UE active in 3G

Impact: MME indicates UE state to SAEGW, SAEGW is not access independent
b) Ambiguity is not removed: SAEGW sends DL data over both S1-U and S4-U, in not preferred or same reasons as Case 1 b) above
· Case 3: UE in 3G moves to Idle

The UE was last Active in 3G, It moved to Idle or URA-PCH in 3G. UE can move under LTE silently. 

There is both S1-U (with MME) and S4-U: this is ambiguous for SAEGW.
a) Ambiguity is removed by MME indicating S1-U is for Idle state (S1-U with MME): 

SAEGW sends DL data only over S4-U to SGSN. 

If the UE is in 3G Idle mode: SGSN pages and requests MME to page. If the UE is Active in SGSN: SGSN forwards data to the RNC. RNC pages but also requests the SGSN to page in MME.

· If UE responds to the SGSN: SGSN stops paging of MME and forwards PDUs to RNC.
· If UE responds to RNC, RNC request SGSN to stop paging in MME 

· If UE responds to the MME: MME requests SGSN to stop paging, this has to be forwarded to RNC if RNC paged. SGSN needs to forward data to eNB. MME requests bearer establishment to SAEGW

Impacts: Change to legacy SGSN to start/stop page to MME over S3, change to legacy RNC to request SGSN to start/stop paging with MME. MME can also request a paging stop to 3G over S3. MME provides LTE state to AEGW: SAEGW is not access independent.

b) Ambiguity is not removed: SAEGW sends DL data over both S1-U and S4-U. This is not preferred for same reasons as Case 2 b)
· Case 4: UE in LTE moves to Idle
The UE was last Active in LTE (HO from 3G has taken place, so UE is in Idle mode in 3G). UE moves to Idle in LTE. UE can move under 3G silently.

When the UE moves to Idle in LTE,  S1-U between eNB and UE/SAEGW is released but replaced by a S1-U between MME and SAEGW. Both S1-U, S4-U are present.
This is ambiguous for the SAEGW. This can be solved in a similar way as Case 3 a) with similar impacts.
Conclusion

Based on the above comparison, Nortel suggests SA2 to agree that when the UE moves to Idle in LTE, the S1-U is released (no UP in MME for Idle mode).
Paging is then done as described in the first section of the description chapter.
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