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Abstract of the contribution: This paper is proposed to discuss the solutions for paging coordination for extended DRX in GERAN.  
1. Background
GERAN2 has sent the LS (S2-153735_GP-150988) to inform SA2 of following recent progress within GERAN2 regarding the realization of extended DRX in Idle state for Rel-13:
· A new work item called “eDRX_GSM” has been approved in light of GERAN2 study item FS_uPoD.

· Further to WA2 and WA3 described within the LS to SA2 in GP-150670 (listed immediately below for convenience), GERAN2 supports the option of encoding the “time remaining until the next paging occasion” as information that identifies the number of minutes and seconds remaining until the next paging occasion.

WA2 from GP-150670: A BSS should send the SGSN information that can be used for determining the “time remaining until the next paging occasion”.

WA3 from GP-150670: The SGSN uses the negotiated eDRX cycle length and “time remaining until the next paging occasion” to determine the occurrence of ongoing paging occasions for that device.

· Regarding the method for providing the SGSN with “time remaining until the next paging occasion”, GERAN2 views the following solutions as being feasible:

· Solution 1: At any point following the completion of a RAU/Attach procedure for which the SGSN received eDRX information (applicable to the Idle state) in the RAU/Attach Request, the SGSN can perform a paging procedure to trigger the BSS to send back “time remaining until the next paging occasion”.

· Solution 2: Upon sending a downlink BSSGP PDU the SGSN can include IMSI + eDRX cycle information (e.g. in a RAU Accept). This can logically serve as a Dummy Page and therefore trigger the BSS to calculate “time remaining until the next paging occasion” and include it in a Dummy Page Response sent to the SGSN. 

GERAN2 requests SA2 to take the above into account and to provide feedback/guidance to GERAN2. So this paper is proposed to evaluate the Solution1 and Solution 2, and determine which solution should be chosen for paging coordination for extended DRX in GERAN.
2. Discussion
2.1 Solution 1
A related document GP-150951 was approved in GERAN meeting # 67. In solution 1, the base station notifies the information “time remaining until the next paging occasion” to the core network when receiving a paging request for a specific MS. The core network will take this MS-specific information into account to resend the paging request. The procedure is shown in Figure 1. 
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Figure 1: Procedure of notification of "time remaining until the next paging occasion" to CN
The base station needs to evaluate the time duration between the point of time when the paging message is received and the next paging occasion on the air. If the time duration is larger than a predefined value (e.g. the maximum DRX cycle 15s in GERAN), the base station will discard the paging request and notify the "time remaining until the next paging occasion" to the core network. Otherwise it will handle the paging request in legacy way.
In Solution 1, the core network sends a normal paging message to base station when the MS needs to be paged in legacy way. And for BSS, one additional notification message is needed. However it is thought that the impact is low, because this only happens for the first paging request of a specific MS sent to the base station.

Observation 1: Solution 1 can realize the paging coordination for extended I-DRX in GERAN with negligible impact on base station and core network.
2.2 Solution 2
A related document GP-150604 was approved in GERAN meeting #66, and in that document the notification procedure is as following:
· Upon receiving an uplink LLC PDU, a BSS should include “time remaining until the next paging occasion” information for the corresponding device when forwarding the LLC PDU to the SGSN.
· The legacy Routing Area Update (RAU) procedure can be modified so that it can be used as an opportunity for the SGSN to provide the BSS with the information it needs to calculate the “time remaining until the next paging occasion”.

· The SGSN includes IMSI, eDRX cycle and Coverage Class information within the BSSGP PDU used to send the RAU Accept from the SGSN to the BSS.

· The BSS retains these TLLI specific parameters (IMSI, eDRX cycle and Coverage Class) for a certain minimum amount of time (e.g. 10 seconds).

· If it receives an uplink LLC PDU (containing a RAU Complete) having a TLLI for which it still has these TLLI specific parameters it will calculate the “time remaining until the next paging occasion” and include it along with the received uplink LLC PDU within the BSSGP PDU it sends to the SGSN.

In solution 2, the notification procedure is based on the modified RAU procedure, and the BSS will notify the information “time remaining until the next paging occasion” when it receives an uplink LLC PDU (containing a RAU Complete). However, according to TS 23.060, “If P‑TMSI was reallocated, the MS acknowledges the new P‑TMSI by returning a Routeing Area Update Complete message to the SGSN.” The BSS can not always receive an uplink LLC PDU (containing a RAU Complete) during the RAU procedure when the P-TMSI is not reallocated. So solution 2 can not work any more when the BSS doesn’t receive the uplink LLC PDU from the MS.
Another issue is the impact on the BSS and core network. The Solution 2 needs to modify the existing RAU procedure, and 2 messages need to be extended: the downlink BSSGP PDU (containing RAU Accept) needs to be extended to include IMSI, eDRX cycle information; and the uplink BSSGP PDU (containing RAU Complete) needs to be extended to include the “time remaining until the next paging occasion” information. And the BSS needs to retain the TLLI specific parameters received from SGSN for a certain amount of time, and notify the “time remaining until the next paging occasion” when it receives an uplink LLC PDU still with these TLLI specific parameters. The related processing accordingly increases the complexity of BSS.
Observation 2: Solution 2 can not always keep work because the BSS can not always receive an uplink LLC PDU (containing a RAU Complete) during the RAU procedure, and also increases the processing complexity for BSS and core network. 
3. Proposal

It is proposed to choose Solution 1 for paging coordination for eDRX in GERAN, and feedback the result to GERAN2.[image: image2.png]
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