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1 Introduction
At RAN1#48Bis, after discussion on R1-071821, Chairman suggested to continue discussion as from Chairman’s note.
 
“Conclusion:      MBSFN should not be transmitted in sub-frame 0 and 5 so that UE can at least confidently use unicast RS in this sub-frame for measurement. Continue discussion on the issues raised as ‘problem’ 1 and 2.”
 
NEC has initiated some email discussion on RAN1 reflector under subject “Some issues related to MBSFN”. 

The summary of email discussion, further discussion and recommendation can be found in sections below
2 Summary of discussion on Email reflector
For stating points of email discussion, please see annex.

Common agreement seems to be that, for mobility measurement (e.g. RSRP) of serving cell and neighbour cells
· UE may use all unicast RS in sub-frame #0 and #5
· Because of MBSFN transmission, UE may use unicast RS in the first OFDM symbol of the sub-frames other than sub-frame #0 and #5
· UE is not required to read some system information every frame just for measurement purpose regardless of whether the SI is sent on BCH or DL-SCH.
Common agreement seems to be that SolutionA is not acceptable. 

Though SolutionB helps solving Problem1 and Problem2, some companies pointed out that in addition to Problem1 and 2, there may be two more problems (below) which cannot be solved by SolutionB. 
· Problem3: using unicast RS in the first OFDM symbol of the sub-frames other than sub-frame #0 and #5 for CQI measurement may degrade CQI accuracy in case of low MBSFN traffic.
· Problem4: UE wish to use RS in preceding sub-frames to improve channel estimation of the current sub-frame may not be able to do so in case of low MBSFN traffic.
Therefore, some companies propose (SolutionC) to transmit information about the location of MBSFN sub-frame from each cell so that UE can at leat acquire this information from serving cell. The companies think that this proposal may help solving all problems and thus eliminate the need for SolutionB. However no company was able to provide further detail how this information should be sent from each cell. Some companies mentioned about MCCH and some about D-BCH.    
3 Further discussion & recommendation
Firstly, it is worth recognizing that it’s not easy to rank the consequence of not addressing Problem1, 2, 3, 4 now as it depends on UE implementation and status of other discussions.    
With SolutionC, there are few points for further discussion

· Coverage requirement of logical and transport channel carrying information about location of MBSFN sub-frames must be very good otherwise UE rely totally on this solution will suffer service interruption
· It seems that MCCH is a more sensible choice than D-BCH as, logically speaking, UE can find out which sub-frame is MBSFN by reading MCCH which contains scheduling information of MTCH. So transmitting same information on D-BCH is redundant and costly overhead (See also SolutionA).
· MCCH can be cell common and carry scheduling info of different MTCH of different services within a MBSFN service area (i.e. there can be multiple MCCH from a cell belong to multiple service areas). In this case

· MBSFN can be used for each MCCH to improve coverage
· Scheduling of MCCH is sent on D-BCH (scheduling transmission requires very good coverage)

· UE need to read multiple MCCH if the serving cell belong to multiple service areas     

· MCCH can be cell specific and carry scheduling info of different MTCH of different services of different MBSFN service area. In this case

· MBSFN cannot be used for MCCH thus good coverage requires significant overhead
· UE need to read one MCCH from the serving cell
Even if SolutionC is seen by RAN1 as necessary, there can be few problems with it:
· UE may fail to receive MCCH due to bad channel condition thus will face at least problem 1 which can lead to interruption for UL transmission

· UE may miss MCCH during state transition or cell change (due to the fact that MCCH have repetition period which can be of order of tens/hundreds frames) and thus will face at least problem 1, which can lead to extra delay for state transition or cell change procedures if UL transmission is involved 

Therefore, SolutionB is a very simple solution to add on to ensure 

· The same delay for state transition or cell change as in the network where MBSFN is not transmitted. 

· No interruption for data transmission between network and any UE due to possibility that UE missed or failed MCCH reception  

With SolutionB 
· Reading MCCH can be optional for UE (i.e. UE implementation issue) 
· There is no need for SolutionC if RAN1 do not see Problem 3 and 4
Thus we recommend

· Adopt SolutionB for LTE and
· If RAN1 still see the need for SolutionC, we should communicate with RAN2 via LS
4 References

[1] R1-071821, “Some issues related to MBSFN sub-frame structure”, NEC, RAN1#48Bis 
5 Annex – Starting points of email discussion

For measurement 
      Measurement of neighbour cells
o        UE may use all unicast RS in sub-frame #0 and #5
o        Because of MBSFN transmission, UE may use unicast RS in the first OFDM symbol of the sub-frames other than sub-frame #0 and #5
o        In general, UE doesn’t like reading some system information every frame just for measurement purpose regardless of whether the SI is sent on BCH or DL-SCH.
      Measurement of serving cell
o        Similar rule as for measurement of neighbour cells should be applied
 
For unicast data/control reception and CQI measurement from serving cell with normal CP as default
      If the extended CP is used in all OFDM symbols in sub-frame where MBSFN is also transmitted, there are two problems
o        Problem1: UE not knowing the presence of extended CP may receive unicast control and measure CQI with degradation
o        Problem2: UE not knowing the presence of extended CP in the 1st OFDM symbol in sub-frame n may degrade channel estimation for sub-frame n-1.   
      Either one of the following solution can be used to avoid both problems above
o        Solution A: Every frame, explicitly signal the location and CP length for each MBSFN sub-frame
         Disadvantage:
         Costly 8 bits to be added to BCH for location signalling
         Potentially another costly 8 bits to be added to BCH for CP length signalling
         Two BCH formats are needed as otherwise these 16bits are wasteful in asynchronous network or synchronous network but not providing MBSFN
         UE is mandated to read BCH from serving cell every frame
         Unnecessary duplication of signalling which are already available on MCCH
o        Solution B: Use default CP length for all OFDM symbols carrying unicast signal regardless of whether these OFDM symbols belong to sub-frame in which MBSFN is transmitted or not
         Advantage:
         Very simple and transparent for UE operation. 
         No need for costly and complicated Solution A 





















































































































PAGE  
3

