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1 Introduction
In this contribution, we will discuss the potential optimizations on paging for low cost MTC UEs.

2 Discussion
2.1 Optimization on paging for cells not supporting low cost MTC
In the current system, eNB reports the supported Tracking Area(s) in the S1 Setup Request message. By this way, when paging an idle mode UE, the MME could know the eNBs that support the current Tracking Area of the UE (as reported to the MME by TAU), subsequently the MME will send the S1 Paging message to those eNBs.
As shown in Figure 1, for a particular Tracking Area, some cells belong to it may support low cost MTC UEs, while other cells may not. This may happen when only partial network is upgraded to support low cost MTC. As agreed by RAN2#85, a low cost MTC UE may access a cell only if SIB1 indicates that access of low cost MTC UEs is allowed. This means, low cost MTC UEs cannot camp on a cell not supporting low cost MTC. In this case, when paging a low cost MTC UE, all the cells belong to this Tracking Area will generate paging in the radio interface, even for cells not supporting low cost MTC. This is unnecessary since no low cost MTC UEs are camping on those cells. 
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Figure 1: Partial cells support low cost MTC within a Tracking Area
To solve this problem, eNB could report whether it supports low cost MTC to the MME in the S1 Setup Request message. Further, MME needs to know whether the UE to be paged is a low cost MTC UE. By this way, MME could avoid sending the S1 Paging message for a low cost MTC UE to the eNBs that don’t support low cost MTC. How to specify the detailed signalling is left to RAN3.
Proposal 1: When paging a low cost MTC UE, MME should avoid sending the S1 Paging message to the eNBs that don’t support low cost MTC.
2.2 Optimization on paging due to single RX antenna
As analysis in [1], there will be a coverage penalty when single RX antenna is used. UEs with single RX antenna may not achieve the same coverage as legacy dual RX antenna UEs. When paging low cost MTC UEs, if MME doesn’t provide the low cost MTC capability to the eNB, paging records for legacy UEs and paging records for low cost MTC UEs will be multiplexed in the same paging message. Consequently, eNB has to assume all the UEs in the paging message are single RX antenna UEs, and then select a conservative MCS when scheduling the Paging message so as to compensate the coverage loss. This is not efficient since there may no low cost MTC UEs in the paging records at all.
To avoid the inefficient use of radio resources for paging, it is desired to provide the low cost MTC capability to the eNB along with the S1 Paging message by the MME. How to specify the detailed signalling is left to RAN3.
Proposal 2: When paging a low cost MTC UE, MME should provide the low cost MTC capability to the eNB along with the S1 Paging message.
3 Conclusion

In this contribution, we discussed the potential optimizations on paging for low cost MTC UEs, and we had the following proposals:
Proposal 1: When paging a low cost MTC UE, MME should avoid sending the S1 Paging message to the eNBs that don’t support low cost MTC.
Proposal 2: When paging a low cost MTC UE, MME should provide the low cost MTC capability to the eNB along with the S1 Paging message.
If above proposals are agreed by RAN2, then corresponding LS should be sent to RAN3, so that RAN3 could continue to design the detailed signaling.
4 References

[1] TS36.888, Study on provision of low-cost Machine-Type Communications (MTC) User Equipments (UEs) based on LTE; V12.0.0







2/2


_1460700291.vsd
�

Tracking Area M



