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Abstract of the contribution: This paper proposes a solution to solve the issue of paging failure CE-capable UEs on idle-mode mobility from 2G/3G to 4G.

1
Background

At SA2#122Bis, issue was discussed (S2-175972) where paging failures will occur for CE-capable UEs (both Cat M and non-Cat M) after 2G/3G - > 4G idle-mode mobility. 

Problem: When a CE-Capable UE moves in idle-mode from 2G/3G to 4G, pages to these UEs will fail until the UE performs MO data, since MME cannot provide "UE Radio Capability for Paging" information to the eNB during paging request.

SA2 had preference for using a stand-alone procedure, as outlined in solution #3 in S2-175972 which is an existing procedure (UE Radio Capability Match Request/Response). If the MME had UE's Radio Capability Information (but not "UE Radio capability for Paging Information"), the MME may also include that in the request to E-UTRAN.

SA2 sent LS to RAN2/RAN3 (S2-176685) requesting feedback on solution#3 and if there can be more efficient solution to obtain and provide paging information from CE capable UEs

RAN2 response was provided in S2-177186

“RAN2 has concluded any of the proposed network based solution is sufficient and there is no need for RAN2 to define a more efficient solution for the identified problem.”

RAN3 response was provided in S2-180039
“RAN3‘s answer: As explained above, RAN3 thinks that mitigation could be provided by the described paging strategy. However, RAN3 believes that the general solution described by SA2 (using UE Radio Capability Match procedure) is not prohibited to be used by implementations, if required, without S1AP message impact. The MME could trigger this during e.g. a first idle-mode TAU after RAT, or during the first TAU after inter-MME mobility if the new MME did not receive the “UE Radio Capability for Paging Information” in the UE context.”

2
Discussion

RAN3 has acknowledged the issue and proposed that problem could be solved if the eNB pages the UE in both PDCCH and MPDCCH when neither of the IEs (i.e. UE Radio Capability for Paging IE and Assistance Data for CE Capable UEs IE) is received from the MME. RAN3 expects that these cases account for a small fraction of the total paging load in a network, and therefore the resulting paging overhead may be small in practice. 

Paging overhead may not be small as considered by RAN3. Many Cat-M IoT devices are roaming and paging over normal PDCCH for these devices will incur huge waste of radio resources, considering that paging is performed by all eNBs within the TAs assigned. Therefore this solution is not enough and may be useful to certain deployment (e.g. having better 4G coverage). 

RAN3 also stated in their LS response believes that the general solution described by SA2 (using UE Radio Capability Match procedure) is not prohibited to be used by implementations, if required, without S1AP message impact. 

SA2 had preference for using a stand-alone procedure, as outlined in solution #3 in S2-175972 which is an existing procedure (UE Radio Capability Match Request/Response). 

It was highlighted in R3-173619 that Solution#3 as proposed in S2-175972 from SA2 cannot cover all the scenarios. The issue not only exists for Cat-M UEs, but also the LTE CE capable UEs, so the new “Cat-M checking” in UE Radio Capability match procedure cannot fully solve the issue. If we update the “Cat-M checking” to “CE capable UE checking”, it still cannot meet all the scenarios, because if the UE is a LTE CE capable UE which only support CE mode A, and the UE access from normal coverage during the TAU after moving from 2G/3G, the eNB will receive neither Cat M indication in msg3 nor the CE mode B support in msg5, the eNB will not able to know that the UE may camp in enhanced coverage to receive paging in the future.

Therefore it is proposed that instead of adding new “Cat-M checking” IE in UE Radio Capability match procedure it should be generalized by adding new “update needed” IE in UE Radio Capability match procedure. 

This is shown as solution#4 in the figure below. 


Solution#4: Updated NW based solution endorsed by SA2 (Solution #3 in R3-173592/S2-175972)

The MME sends UE Radio Capability Match Request with new IE "update needed". New “update needed” IE will trigger the eNB to request the UE to upload the UE radio capability information by sending the RRC UE Capability Enquiry. In the following message, the eNB provides the UE Radio capability including UE Radio Capability for paging to the MME. The MME performs this procedure ONLY if this is the "first idle-mode TAU after RAT change". 

The key benefit of solution#4 that this is a future proof mechanism which can be used to update any radio capability parameters at MME, e.g. supported UE category, supported bands or band combinations, support of FDD or TDD modes. 

Both eNB Paging Strategy and above NW based solutions can co-exist i.e. if MME doesn’t support updated radio capability match procedure then eNB pages the UE in both PDCCH and MPDCCH when neither of the IEs (i.e. UE Radio Capability for Paging IE and Assistance Data for CE Capable UEs IE) is received from the MME. 

3
Proposal

It is proposed to discuss and agree on the NW based solution#4 proposed in clause 2 to solve the issue of paging failure CE-capable UEs on idle-mode mobility from 2G/3G to 4G. 

CRs to TS 23.401 based on solution#4 is proposed in S2-180568/0570/0572.

It is also proposed to send LS response to RAN2 and RAN3. LS response is propose in S2-180573.
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