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1
Introduction

The RAN1/RAN2 joint discussion in the LTE ad-hoc in Cannes ended up with some decisions regarding the Paging procedure for E-UTRA. The following list summarizes the decisions made: 

· Paging group ID on SDCCH

· Entire UE ID on DL-SCH

RAN1 was tasked to further consider other issues such as sending the Page message in SFN from all the cells within same eNB. 




2
Discussion

The following is a list of necessary conditions to enable intra-eNB SFN operation:

· All the cells of the eNB share the same time-frequency resources for

· Shared data control channel (SDCCH)

· Resource allocation of SDCCH is expected to be semi-static.

· DL shared data channel (DL-SDCH)

· The fact that the different cells within the same eNB will need to schedule DL PHY resources at the same time-frequency location is problematic in regards to outstanding retransmissions. 

· Hopping patterns of different cells would need to fully collide across cells belonging to the same eNB.  

· eNB specific scrambling of:

· Shared data control channel (SDCCH)

· For non-SFN operation the SDCCH is desired to use different scrambling codes for different cells, even in the same eNB.

· DL shared data channel (DL-SDCH)

· For non-SFN operation the DL-SDCH is desired to use different scrambling codes for different cells, even in the same eNB.

[1] states the following with respect to reference signals from cells in the same eNB: 

In case of orthogonality between reference signals of different cells/beams belonging to the same Node B, the orthogonality is created in the code domain, i.e. the (frequency domain) sequence of reference symbols are multiplied by mutually orthogonal patterns.

Therefore, there will not be an intra-eNB SFN pilot and the intra-eNB SFN channel estimation would have to be based on the individual channel estimation from each cell appropriately combined. 

Furthermore, the power relation between the SDCCH and the DL-SDCH would need to remain constant across cells in the same eNB (which might have some impact on outstading retransmissions on each of the cells in the same eNB).

3
Conclusions

This document has addressed different aspects related to the proposal to support intra-eNB SFN for Paging messages. From the discussion in section 2, it appears to be challenging to allow such operation with the use of shared resources such as DL-SCH. 

Therefore, since the specification of such a proposal would entail mandatory support at the UE, it is recommended to clearly address the issues outlined in section 2 in conjunction with the performance benefit that such an operation would provide, rather than looking at performance benefits in isolation. 

We note that the paging approach described in [2] would not suffer from these issues and could benefit from SFN.
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