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1. Introduction
This contribution discusses how to distribute S1 load information with least impact on LTE transport networks and its nodes. We have already proposed an efficient way in [1] [2] that can minimize the information distribution effort in LTE transport networks. Thus we would like to revisit the proposal that is the information should be introduced in the paging message over the S1 interface.
2. Discussion
We have already proposed an efficient manner in [1] [2] that can minimize the S1 load information distribution effort in LTE transport networks. We share the view expressed in [3] that a piggybacking mechanism can minimize the information distribution effort down to a negligible level, as it requires no introduction of any additional overhead or procedures over S1 interface in LTE transport networks. 
In [4] [5], it was proposed that the S1 setup/S1 setup update procedure could be used to convey the information distribution from an MME to eNBs. We support this piggyback approach as a general concept and also support it to be standardized for S1 setup/S1 setup update messages. 
However, piggybacking MME load information over S1 setup/S1 setup update messages only is not sufficient to clearly reduce the information distribution effort to an acceptable level. On the one hand, S1 setup/S1 setup update procedures are rather rare events which are not sufficient to track the evolutions of varying MME load conditions. On the other hand, using such procedures just for the only purpose to carry the MME load information would be a real waste of processing and transport resources at both MME and eNBs. Using piggybacking also in other (more frequent) messages should thus be considered. In typical conditions, the S1 setup procedure will be caused less frequently than paging procedure, for instance. It can however be argued that using piggybacked information on paging messages only can also bring some limitation, as the range of distribution of MME load information depends on the TA configuration, as well as on the non-uniform distribution of incoming calls over TA and MMEs.

Yet, few arguments in support of usage of piggybacked MME load information on paging messages can be listed as follows: 
· MME load information can easily and quickly be distributed, especially in critical cases when the MME load condition is high e.g. due to handling massive incoming calls, and when eNB should avoid as soon as possible to select the overloaded MME at NNSF procedure.

· Cases where eNB stores biased MME load information due to absence of paging mainly concern unloaded MMEs, and are thus not critical in the view of NNSF/S1 load balancing.
· For a given load, MME can further assign different load indicators to eNBs belonging to different TAs. MME can then guide NNSF of each eNB individually, from the observed distribution of incoming call across TAs, so as to get better uniformed distribution. With such MME design, the range of distribution might not be an issue anymore.
However, we think that in the remaining rare cases when eNB stores outdated MME load information of an overloaded MME, using a S1 setup update procedure with piggybacked MME load information could be of use, in complement to that being piggyback on paging messages to other eNBs. Both methods can be viewed as complementary.
3. Proposal and Conclusion
We believe the piggybacking mechanism can minimize the S1 load information distribution effort down to negligible level, as it requires since no additional overhead and procedures will be introduced in LTE transport network. Thus we propose to support the piggyback approach as a general concept and also support the S1 load information within a paging message as well as the S1 setup/S1 setup update procedure over the S1 interface in [4] [5]. Besides, CR for TS36.413 [6] in relation to this proposal can be seen in [7].
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