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Discussion and Decision
1 Introduction
Reduced power ABS is an enhancement to Rel-10 traditional zero-power ABS. The improvement is to allow eNB to transmit DL data with lower power in ABS. This scheme could enhance the throughput of eNB by transmitting data to cell center UEs without causing severe interference to Pico UEs. RAN1 already did a lot of work on reduced power ABS and a LS [1] was sent to RAN2 to inform the higher signaling issue. RAN2 also discussed about how to signal the power offset from higher layer in Dresden [2].
Besides those identified issues by RAN1, this paper here elaborates another issue RAN2 should consider to support reduced power ABS.
2 Discussion
2.1 Background of Reduced Power ABS
Fig.1 shows a scenario where reduced power ABS is applied. The subframes 1 and 7 could be used for cell center macro UE without interfering UE in CRE of Pico cell. To achieve this, eNB has to distinguish UEs to different sets for transmission in ABS or non-ABS.
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Fig. 1 Reduced Power ABS
For data transmission in PDSCH, in most cases the same operations from Rel-10 ABS could be followed at eNB to distinguish UEs. However, one different scenario is when UE performs random access, eNB cannot tell which type of UE it is. In HetNet deployment, pico cells are deployed majorly for two purposes, offloading and coverage extension. Therefore, UE could perform random access at the edge of macro cell after handover from other macro cells or pico cells for coverage extension. While UE could also perform random access at the center of macro cell after handover from pico cells for offloading purpose which is deployed at the cell center. In this case, how and where to transmit RAR messages for eNB (i.e. with full power or reduced power, in with ABS or non-ABS) becomes an issue to solve.
We would like to firstly discuss whether reduced power ABS should carry RAR messages. On one hand, considering all PDSCHs can be transmitted in reduced power ABS, it seems that there are no strong reasons to prohibit RAR messages. On the other hand, the RAR in reduced power ABS could increase the transmission opportunities of RAR, regarding at most only 4 DCI for RAR/SIB/Paging in the common search space of one subframe [3].

Then, with the basic idea that RAR messages could be transmitted in reduced power ABS, another issue is how, e.g. with full power or reduced power. 
2.2 Possible Solutions and Proposals
To transmit RAR messages with reduced power in reduced power ABS, eNB needs to distinguish RARs for center UEs and cell edge UEs. For cell center UEs, the RAR messages are transmitted with reduced power in reduced power ABS, while for cell edge UEs, RAR messages are transmitted with full power in non-ABS. It is similar to the solutions of random access enhancement in the case of zero power ABS [3][4], where victim UEs are restricted to a special set of RA preambles or RA resources. In scenarios mentioned here, this idea is also applicable. Cell center UEs are restricted to use the special set of RA preambles or resources to perform random access; while cell edge UEs use other RA preambles or resources. Applying this solution, transmission of RAR messages in reduced power ABS to Macro UEs will not cause interference to Pico UEs. However, UEs should determine whether it is cell center UE or cell edge UE before selecting RA preamble and RA resource. This could be discussed further after the identified issue gets agreed.
Another possible approach is to have eNB transmit RAR messages with full power in reduced power ABS, same as transmitting SIB1 and paging message which are also scheduled by DCIs in common search space. This scheme is much simpler at the cost of increasing interference to Pico UEs
To conclude, we think how and where to transmit RAR messages for random access is a valid issue for RAN2 to consider in reduced power ABS.
Proposal: How and where to transmit RAR message for random access is a valid issue for RAN2 to discuss to support reduced power ABS.
3 Conclusion & Proposal
Proposal: How and where to transmit RAR message for random access is a validate issue for RAN2 to discuss to support reduced power ABS.
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