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1
Introduction
A number of diverse proposals on how to signal the MBSFN subframe allocation in a cell were submitted to RAN2#61bis. Although due to lack of time the topic was not discussed in the meeting, it was concluded afterwards offline that before going to the discussion on detailed solutions, RAN2 should try to agree on the requirements from the eventual solution. For this purpose an e-mail discussion on the topic, to take place before the present meeting, was initiated which this document aims to summarize.  

2
Companies involved in the discussion 
The views of the following companies were presented in the discussion, i.e., a reference to common agreement or “all companies” in this summary only refers to these companies:

· Alcatel-Lucent

· Ericsson

· Huawei

· Motorola

· Nokia
· Nokia Siemens Networks (NSN)
· Samsung

· ZTE

3
Discussed requirements
The following requirement came up in the course of the discussion. The numbering of the requirements bears no other meaning here than to ease reference.  
R1:


The allocation should not be too heavy to signal
This rather obvious requirement was agreed by all companies. It can be seen as the motivation for using a 2-level approach assumed in many if not all contributions to RAN2#61bis, i.e. "copy-pasting" a subframe-level allocation on a higher level. It also seems to motivate proposals to restrict MBSFN subframes only to consecutive radio frames, or to a periodically occurring subset of radio frames, in any given cell. The following design questions were raised in the context of this requirement:

Q1.1: Where within System Information is the allocation signalled?

The LS R2-082039 sent to RAN1, RAN4 in RAN2#61bis seeks more information to aid this choice. From the two options so far on the table, SI-1 and SIB3:
· Companies preferring SI-1: 
Ericsson, ZTE. 
Ericsson pointed out that having the allocation in SI-1 allows the UE to ignore MBSFN subframes when receiving the other SIBs.

· Companies preferring SIB3 (the response to the LS justifying/permitting): 
Nokia, NSN, Samsung

Q1.2: What should be signalled as subframe-level allocation information? 

By the discussion and earlier contributions, there would seem to be quite a general preference towards signalling a number of subframes associated with a predefined combination, instead of a bitmap. 
Q1.3: Should there be a set limit to the number of MBSFN subframes in a radio frame? 

Samsung prefers to limit the number of MBSFN subframes in a radio frame to 4, and ZTE to 6. Operator input regarding the implied capacity-share limitations to MBSFN would be welcome.
Q1.4: What should be signalled as radio frame -level allocation information? 

R2:
Facilitates UE power-saving
R3:
Does not cause excessive delays to unicast transmissions
Requirements R2 and R3 imply the following tradeoff:

Q3.1: Should 
A) MBSFN subframes be mixed with unicast subframes as much as possible to minimize delays to unicast transmissions (i.e. optimize R3), 
OR, 
B) should subframes of the same kind, i.e. MBSFN or unicast, be grouped to provide longer continuous receiver-sleep periods to UEs receiving either only unicast or only MBSFN (i.e. optimize R2)?
The benefit potential from option B) seemed to divide companies’ views:
· Companies acknowledging the power-saving gain from grouping subframes: 
Huawei, Ericsson, Nokia, NSN
· Companies seeing little benefit from grouping subframes, i.e. strict preference for option A): 
Alcatel-Lucent, Samsung, ZTE
There was also another controversial question related to delays to unicast transmissions:

Q3.2: Should HARQ retransmission delays be taken into account in the design?

· Companies acknowledging delays to HARQ retransmissions:
Nokia, NSN, Samsung, ZTE

· Companies seeing no reason for special attention to HARQ retransmission delays:
Alcatel-Lucent, Ericsson, Huawei

R4:
Offers granularity in allocating MBSFN subframes to MCHs with different capacity requirements

As the MBSFN subframe allocation signalling is to indicate the union of MSAPs used in the cell, the chosen signalling scheme/format affects e.g. how the addition of low-bitrate MCHs can be accommodated on top of previously existing MCHs, or whether the signalling can accommodate combinations of low- and high-bitrate MCHs.
It was pointed out that improving granularity easily comes with a cost in R1 (signalling efficiency).

· Companies explicitly acknowledging the importance of MCH allocation granularity:
Alcatel-Lucent, Nokia, NSN

R5:
Allows the addition and removal of MCHs without affecting, or "reshuffling", the allocation (MSAP) of existing ones
· Companies that see R5 as important:
Alcatel-Lucent, Nokia, NSN
R6:
Facilitates persistent scheduling of VoIP by having the unicast subframes occur with 20ms period

Put more precisely:

To facilitate persistent scheduling of VoIP, the MBSFN subframe allocation should leave unicast subframes in chains each with one unicast subframe exactly every 20ms.

· Companies explicitly acknowledging the importance of R6:
Alcatel-Lucent, Nokia, NSN, Samsung

R7:
Compatibility with paging subframes

Although another rather obvious requirement agreeable to all companies, this requirement raised a number of questions:

Q7.1: Should MBSFN allocation signalling avoid reference to subframes 
1) actually used for paging, 
2) eligible for paging in the first place? 
OR, 3) can the otherwise known overlap be deducted from the signalled MBSFN allocation?

Alternative 2) was proposed by ZTE for simplicity. With alternatives 1) and 3) we have the following question:

Q7.2: Can different MSAPs in a cell (whose union is to be signalled) differ w.r.t the use of subframes eligible for paging, based on different paging subframe configurations in cells belonging to different SFAs?
Nokia’s preferred answer to this was ‘no’, for the sake of simplicity.
R8:
Consistency with different possible MBSFN configurations in the network
An example configuration given was one where the available MCHs are allocated in consecutive radio frames, but different cells in the network transmit different combinations of the MCHs.

This requirement was proposed by Nokia, but it was not commented by any other company.
R9:
Location of the allocation within System Information takes into account UE measurement performance
This requirement was proposed by Ericsson but not commented by other companies. Not strictly a RAN2 issue, it is also being addressed by the LS R2-082039 sent to RAN1, RAN4 in RAN2#61bis.
4
Conclusion
For reference, the discussed requirements are listed below. The ones in bold were explicitly agreed by all the companies. Also R3 was agreed by all, but with reference to the R2-R3 tradeoff, in different levels of extremity.
R1:
The allocation should not be too heavy to signal
R2:
Facilitates UE power-saving
R3:
Does not cause excessive delays to unicast transmissions
R4:
Offers granularity in allocating MBSFN subframes to MCHs with different capacity requirements
R5:
Allows the addition and removal of MCHs without affecting, or "reshuffling", the allocation (MSAP) of existing ones
R6:
Facilitates persistent scheduling of VoIP by having the unicast subframes occur with 20ms period
R7:
Compatibility with paging subframes
R8:
Consistency with different possible MBSFN configurations in the network
R9:
Location of the allocation within System Information takes into account UE measurement performance
This list may be useful in the online discussion in RAN2#62 to see if more of these requirements can be agreed.
The following lists the open questions identified in the discussion.

Q1.1: Where within System Information is the allocation signalled?

Q1.2: What should be signalled as subframe-level allocation information? 

Q1.3: Should there be a set limit to the number of MBSFN subframes in a radio frame? 

Q1.4: What should be signalled as radio frame -level allocation information? 

Q3.1: Should 
A) MBSFN subframes be mixed with unicast subframes as much as possible to minimize delays to unicast transmissions (i.e. optimize R3), 
OR, 
B) should subframes of the same kind, i.e. MBSFN or unicast, be grouped to provide longer continuous receiver-sleep periods to UEs receiving either only unicast or only MBSFN (i.e. optimize R2)?
Q3.2: Should HARQ retransmission delays be taken into account in the design?

Q7.1: Should MBSFN allocation signalling avoid reference to subframes 
1) actually used for paging, 
2) eligible for paging in the first place? 
OR, 3) can the otherwise known overlap be deducted from the signalled MBSFN allocation?

Q7.2: Can different MSAPs in a cell (whose union is to be signalled) differ w.r.t the use of subframes eligible for paging, based on different paging subframe configurations in cells belonging to different SFAs?

