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1 Introduction

In RAN3#67, we discussed ‘Add Add the CDMA2000 Sector ID in the S1 SETUP’,  R3-101035. The solution is simple however  some companies commented that we need more time to check and this CR was postponed. This discussion paper is same as we provided to clarify the problem in more detail after previous meeting for e-mail discussion.
2 Discussion
Structure for CDMA 2000 Interwork:

MME can manage multiple eNBs and can connect multiple IWSs for CDMA 2000 system interwork. 
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Figure 1. Example structure for CDMA 2000 interwork.
Mapping between eNB and IWS in MME:

MME can create mapping between eNBs and IWSs dynamically when MME receives CDAM 2000 Sector ID IE in UPLINK S1 CDMA2000 TUNNELLING message.
The way for mapping between eNBs and IWSs is described in [1]

The HRPD Sector ID information element shall provide a reference in the target system that can be used to create a unique mapping to an HRPD Access or MME that is appropriate to operate as the peer entity for an S101 interface tunnel.
Problems in case where MME recoveries from down:
If once MME is down, mapping information between eNBs and IWSs in MME is lost.

If a IWS receives a massage for paging from CDMA 2000 system, the IWS forwards the message to proper MME. However in this case, MME already lost the mapping information. Therefore MME can not send GUTI paging to proper eNBs and need to send IMSI paging to all eNBs which MME manages.
We assume MME manages 10,000 order eNBs. Therefore if MME sends IMSI paging to all eNBs which MME manages, TNL load became very high because the MME need to send paging massage to 10,000 order eNBs. Paging message may send multiple times due to retransmission function.

And the all eNBs which receives IMSI paging need to send paging to the UE on the air. However the location on which UE camps is only one cell, therefore almost radio resources are wasted.

And if UE responses for the IMSI paging, only one mapping information between the IWS and eNBs is recovered. MME need to send other IMSI paging message to recover mapping information between other IWSs and other eNBs.

In addition to above, if UE exists in out of coverage, UE can not receive the IMSI paging. As the result, the mapping between the IWS and the eNB will not be recovered and MME need to operate other IMSI paging procedure later.
Proposal 1：We need to have the function to avoid the case where MME shall send paging messages to all eNBs which MME manages. 
When MME restarts, eNB will initiate SCTP connection setup procedure and after that, eNB will send S1 Setup message to MME to create S1-AP connection.
If S1 SETUP REQUEST message has CDMA 2000 Sector ID information for the eNB, MME can create mappings between eNBs and IWSs right after MME receives S1 SETUP REQUEST messages.
It cannot rely on the UE's CDMA2000 registration procedure, since the 1x registration (periodic, or other registration type) does not happen often.
Proposal 2：We should add CDMA 2000 Sector ID IE as optional to S1 SETUP REQUEST message for that MME can recreate the mappings between IWSs and eNBs right after MME recovers from down state.
3 Proposal
It is proposed to RAN3 to take the discussion into account and agree the following proposals and related CR, R3-101423.
Proposal 1：We need to have the function to avoid the case where MME shall send paging messages to all eNBs which MME manages.
Proposal 2：We should add CDMA 2000 Sector ID IE as optional to S1 SETUP REQUEST message for that MME can recreate the mappings between IWSs and eNBs right after MME recovers from down state.
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