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Abstract of the contribution:

This paper compares 4 different approaches to initiate downlink data transfer in the situation of overall idle state on 2G, 3G and LTE, including URA_PCH. In addition it takes care on specifics of 2G. An approach with reasonable handling of downlink data in terms of buffering and duplication is proposed to be adopted.
1. Introduction

The current description of the procedures that reduce idle state signaling contains some options or FFS items. This paper compares 4 different approaches to initiate downlink data transfer in the situation of overall idle state on 2G, 3G and LTE, including URA_PCH. In addition it takes care on specifics of 2G. The approach with reasonable handling of downlink data in terms of buffering and duplication is proposed to be adopted.
2. Discussion

A problematic issue for reducing mobility management signalling is the transition from idle state (including URA_PCH) to connected state when downlink data have to be transferred. 4 basic approaches exist. The main differences between the 4 approaches are in the initiation of downlink data transfer towards the UE:

1) the MME/UPE buffers all data and sends paging messages to eNBs and SGSN, and the SGSN pages 2G/3G or sends page request to RNC in case of URA_PCH, MME/UPE sends downlink data on that path from which it receives paging response
2) the MME/UPE duplicates and buffers all downlink data and forwards the duplicates to the SGSN, the SGSN buffers all data and pages 2G/3G or forwards all data to RNC in case of URA_PCH, MME/UPE stops duplication when it receives “connection indication” from one RAT and sends downlink data on that path from which “connection indication” is received
3) the MME/UPE buffers all downlink data and forwards a duplicate of the first packet to the SGSN, the SGSN pages 2G/3G or forwards the packet to RNC in case of URA_PCH, MME/UPE sends downlink data on that path from which it receives a “connection indication”
4) the MME/UPE sends all data to the last used RAT, i.e. when 2G/3G was used the MME/UPE forwards all downlink data to SGSN, the SGSN buffers and pages or forwards all data to RNC depending on Iu connected or not; in case of URA_PCH the RNC sends a paging back via SGSN to MME/UPE and also duplicates of all received downlink packets, this initiates paging by MME/UPE in LTE and appropriate data path handling in case the UE responds on LTE; in case last uses RAT is 2G the SGSN buffers data sends a paging back to MME/UPE with further handling as for URA_PCH; buffering and forwarding stops when “connection indications” clarify the path to be used
All approaches besides the last approach use signalling messages to indicate the following state changes from RNC or SGSN to MME/UPE:

· when UE changes to URA_PCH

· when UE changes from URA_PCH to “URA connected”.
All approaches use signalling messages to indicate the following state changes from RNC or SGSN to MME/UPE:

· when UE changes to 2G/3G idle

· when UE changes to 2G or 3G connected.
3. Comparison and conclusion

Only 1) and 3) have a reasonable handling of downlink data in terms of buffering and duplication. 1) uses a message towards RNC to trigger UE return from URA_PCH while 3) uses downlink data. 3) might have less impacts on RNC.

1), 2), 3) use messages to signal state changes and do not require complex paging and data handling like duplication from RNC or SGSN. 4) requires the RNC as well as the SGSN to buffer data and send data duplicates back to MME/UPE in case the UE answers paging via LTE.

3) should be adopted. 
4. Proposed Modifications

D.3.4
PMM-IDLE and URA-PCH state handling
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Note: any assumption on the collocation of entities cannot be derived from this figure. Implementations separating IASA and MME/UPE are not excluded.

Note: in steps 2, it is FFS whether existing SM messages can be used instead of new messages.

Note: step 1b, 2b are dependent on whether URA_PCH state should be supported for signalling free(see RP-050893 and report of RAN plenary #30). The signalling load impacts of this mechanism are FFS. The interaction of this approach with 2G Ready to Standby state transitions is FFS.

Note: how subsequent transitions from URA-PCH to other RRC connected substates (and from GPRS standby to GPRS ready) are FFS.








D.3.5
Downlink Data Transfer




[image: image4.wmf] 

UE

 

SGSN

 

eNodeB

 

MME/UPE

 

 5a. 

3G 

RAB Setup

 

If UE is 2G/3G connected

 

 1. User Data

 

 2. Paging

 

 3a. Paging Response

 2G or 3G

 

 2. Paging Request 

 

 

 2. Paging

 

RNC

/BSC

 

I

f UE is LTE connected

 

 1. User Data

 

If UE 2G/3G 

and

 LTE dis

-

connected

 

 2. 

Duplicate of 1

st

 User Data Packet

 

 2. Paging Request

 

 

4a. 

2G/3G Connected

 

 6a. User Data

 

 4c. RAB Setup

 

 3c. Paging Response

 

 5c. User Data

 

 6c. Paging Cancel

 

UE in PMM

-

IDLE on 

2G/

3G

 

UE on LTE

 

UE states moves to 

2G/3G connected

 

LTE connected

 

 3b. Paging Response

 

 6b. User Data

 

UE in URA

-

PCH on 3G

 

 4b. 

2G/3G Connected

 

UE states moves to 

2G/3G connected

 

IASA

 

1. User

 

Data

 


Note: any assumption on the collocation of entities cannot be derived from this figure. Implementations separating IASA and MME/UPE are not excluded.

Note: in step 1/4a, it is FFS whether the existing SM message can be used in stead of a new message.
Note: step 4b is dependent on whether exists only if it is agreed that URA_PCH state should be supported for signalling free (see RP-050893 and report of RAN plenary #30). The interaction of this approach with 2G Ready to Standby state transitions is FFS.

When downlink data arrive at MME/UPE and the UE is LTE and 2G/3G disconnected, the MME/UPE starts paging in the TA of the Evolved RAN and the MME/UPE sends a duplicate of the first downlink packet to the SGSN. If the UE is Iu connected the SGSN forwards that packet to the RNC (URA_PCH) otherwise the SGSN starts paging in the 2G/3G RA. If the UE responds to the MME/UPE via LTE, data are sent by the MME/UPE to the UE. If the UE responds to the SGSN, the SGSN sends an indication to the MME/UPE and data are sent by the MME/UPE via the SGSN and 2G or 3G RAN to the UE. If the UE responds to the RNC (because of URA_PCH) the RNC sends an indication to the  SGSN and the SGSN to the MME/UPE and data are sent by the MME/UPE via the SGSN and RNC to the UE.
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