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1. Introduction
In TR 24.826 a subclause on power adaptation for 3GPP macro cells was introduced on request of several companies. This contribution describes a related potential key issue at the boundary of the 3GPP macro network.
2. Reason for Change
Subclause 5.5 "Power adaptation for 3GPP macro cells" is still empty in the reference version (but a companion contribution gives a general description [C1-103836]).  
3. Conclusions

Power adaptation of cells seems to be a useful and simple mechanism for a network deployment with no overlay of cells, which can guarantee that no coverage holes are created in the macro network. However, there are always many boundaries of the radio access even in within the PLMN (e.g. indoor areas, unfavourable outdoor locations). Particularly for these spots alternative radio accesses may have been installed. 

A potential issue is then seen with power adaptation, as coverage holes can again be created.    
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.826.
* * * First Change * * *
5.5.y
Key issue: Coverage boundaries
NOTE: This subclause does not mandate anything for RAN groups’ work; in case of conflict between this and RAN workgroups’ description the latter takes precedence. 
Although the principle of power adaptation of macro cells as described in subclause 5.5.x avoids coverage holes in the (overall, outdoor) macro cell coverage itself, there is no co-operation with non-3GPP accesses. It thus seems unlikely that it can avoid additional dynamics of the coverage boundaries on the smaller scale e.g. towards indoor areas. Especially for these areas alternatives, e.g. non-3GPP accesses, are foreseen. 
Editor's note: details of coverage dynamics with power adaptation are out of scope here and should be characterized by RAN groups. 
If the movement of macro cell coverage boundary, due to power adaptation of a macro cell for energy saving purpose, is such that it reduces the overlap with the indoor radio access, it potentially forces some/more UEs to use the alternative radio access (by inter-RAT handovers). Figure 5.5.y-1 illustrates the principle of this possible change in coverage boundaries due to power adaptation. (Note that in the worst case, if the coverage overlap is totally eliminated, it could lead to lack of service for UEs; this could happen if the non-3GPP access dimensioning is done for the macro cell configuration without energy saving.) 

[image: image1]
Figure 5.5.y-1: Illustration of coverage boundaries between macro and indoor coverage with and without power adaptation of macro cells
NOTE: For some UEs a reduced overlap of coverage can also have a positive side-effect (reduced toggling between accesses).
The above described effect from UE to network signalling per single power adaptation action is expected to be small, due to the limited amount of affected UEs and spreading out over time. However, if aggregation occurs over a larger area of the network within a short time, the issue like described in subclause 5.6.1 "Key issue: Increased ANDSF load" will arise. 
Additionally (independent of aggregation), for I-WLAN as the chosen alternative access, an analogous effect as described in subclause 5.3.2 "Key issue: Latency associated with WLAN access network re-selection after switch-off (WLAN 3GPP IP access)" will apply for affected UEs.
Editor's note: the combination of switch off of macro cell and subsequent (forced) WLAN access network selection has not been captured as a separate scenario, due to the assumption that any energy saving mechanism in 3GPP access will avoid coverage holes. 
* * * End of  Changes * * *
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