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Introduction
The configuration of additional non-MBSFN subframes for the subsequent SIB-MBMS messages was discussed in RAN2#96 without reaching a final conclusion:
11.  FFS: mbsfn-SubframeConfigList is not provided on MBMS-dedicated cell
Further, RAN1 concluded in RAN1#87 on a need for configuring additional non-MBSFN subframes from MIB:
· In MIB, two reserved bits are used to signal additional subframes other than CAS which follow CAS immediately for SI transmission. The values are 0, 1, 2, 3. 
· From RAN1 perspective, 1.4MHz does not support a value of 0.
· Note: The exact signaling for such indication is up to RAN2.
· Note: It is up to RAN 2 if the first SI for dedicated FeMBMS carrier needs to indicate the presence of a further set of additional non-MBSFN subframes. 

In this contribution we discuss the configurations additional non-MBSFN subframes.

[bookmark: _Ref178064866]Discussion
The dedicated MBMS cell has by default all subframes MBSFN subframes except one subframe with 40ms periodicity which is a non-MBSFN subframe and contains PSS, SSS, CRS, PBCH, PDCCH, PDSCH. Additionally, the MIB-MBMS may configure non-MBSFN subframe including CRS, PDCCH and PDSCH after each subframe which has PBCH. On these subframes, repetitions of SIB1-MBMS may be transmitted which might be needed for the narrowest deployment bandwidths. RAN1 suggests there would be values 0,1,2,3 for indicating the non-MBSFN subframes which means up to three additional non-MBSFN subframes after every non-MBSFN subframe with PBCH. Is should be noted that SIB1-MBMS is scheduled in every second of these subframes as shown in Figure 1. As value 0 is not supported for the 1.4MHz band, it means that there, every non-MBSFN subframe with PBCH is followed by a non-MBSFN subframe without PSS/SSS/PBCH regardless of whether SIB1-MBMS is actually scheduled with 40ms periodicity for repetitions instead of 80ms periodicity for repetitions. For example, it is likely that SIB1 fits to the non-MBSFN subframe without PSS/SSS/PBCH and is scheduled with 80ms periodicity. Thus it is obvious that three additional non-MBSFN subframes is an overkill for overhead even for the narrowest bandwidth but especially for larger bandwidths.  

[bookmark: _Toc473650133][bookmark: _Toc473930708]Three additional non-MBSFN subframes after every non-MBSFN subframe with PBCH is an overkill for overhead even for the narrowest bandwidth but especially for larger bandwidths.

[bookmark: _Toc473930717]Configure additional non-MBSFN subframes with one bit from MIB-MBMS such that there is maximum one additional non-MBSFN subframe after every non-MBSFN subframe with PBCH. 
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Figure 1 MIB and SI scheduling principle

The SIB1-MBMS may schedule the subsequent SIB-MBMS messages, which may also be transmitted on the additional non-MBSFN subframes if configured by MIB. However, for example for larger bandwidth, these are not needed for SIB1-MBMS and would be a total overkill for the subsequent SIB-MBMS which may have periodicities like 128 radio frames, 256 radio frames or even 512 radio frames.
[bookmark: _Toc473930709]Even if the subsequent SI message can be scheduled in the non-MBSFN subframes configured from MIB, it is not feasible to use only that configuration as subsequent SIB-MBMS may have periodicities like 128 radio frames, 256 radio frames or even 512 radio frames.

[bookmark: _Toc473930718]Configure additional non-MBSFN subframes for subsequent SI-message from SIB1-MBMS. 

For configuring additional non-MBSFN subframes for subsequent SI-message from SIB1-MBMS there was a proposal to rely only on schedulingInfoList and si-Windowlength and not to have a separate parameter like mbsfn-SubframeConfigList. With the proposed approach, UE needs to combine the configured subframes for all scheduled SI messages to have all non-MBSFN subframes. That is, for each scheduled SI message UE would need to check the procedure from TS36.331 5.3.2:

When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in SystemInformationBlockType1;
2>	determine the integer value x = (n – 1)*w, where w is the si-WindowLength;
2>	the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;
If we would use si-windowlength to also configure non-MBSFN subframes, there would need to be always consecutive non-MBSFN subframes for the period of si-windowlength. This would exclude the longest SI-window lengths. Further, we would need to specify that this sort of configuration only applies to subframes other than those non-MBSFN subframes which have PBCH or are configured as non-MBSFN subframes by MIB-MBMS as these are already non-MBSFN subframes where the subsequent SI message may be transmitted.
[bookmark: _Toc473930710]Using schedulingInfoList and si-Windowlength for configuring additional non-MBSFN subframes for subsequent SI-message does not seem efficient and would need additional specification effort.

According to current procedures, SI message is transmitted during si-Windowlength excluding the MBSFN subframes. This would work in a convenient way also here. For example, assume 80ms long SI-window length within which there is at least one non-MBSFN subframe where SIB1-MBMS is not scheduled and one non-MBSFN subframe where SIB1-MBMS is scheduled but which can be shared with the subsequent SI message. Then, without changing SI scheduling, eNB can change the configuration of additional non-MBSFN subframes which can then adapt to the needed amount of repetitions within the window.
[bookmark: _Toc473930711] Even if the subsequent SI message can be scheduled in the non-MBSFN subframes configured from MIB, it is not feasible to use only that configuration as subsequent SIB-MBMS may have periodicities like 128 radio frames, 256 radio frames or even 512 radio frames.
Having separate parameter to configure make it easier to export the info for other use cases if needed, like CRS-IC, NAICS etc which currently use the MBSFN-SuBframe config as input.
[bookmark: _Toc473930719]Include separate parameter to configure additional non-MBSFN subframes. 

Finally, RAN2 needs to consider which values to be adopted for the different parameters, SI-windowlength, SI-periodicity and those under NonMBSFN-SubframeConfig. Only real limitation seems to be that lowest value of SI-periodicity has to be at minimum two times the longest SI-windowlength in order to have non-colliding SI-windows for different subsequent SI messages as per Section 5.3.2 in TS36.331.
[bookmark: _Toc473930712]Lowest value of SI-periodicity has to be at minimum two times the longest SI-windowlength in order to have non-colliding SI-windows for different subsequent SI messages as per Section 5.3.2 in TS36.331.
Our proposal for these parameter values and for NonMBSFN-SubframeConfig can be found in [1] under FFS marks. The configuration for the NonMBSFN-SubframeConfig is thought to work as follows:

NonMBSFN-SubframeConfig ::=			SEQUENCE {
	radioFrameAllocationPeriod-r14		ENUMERATED {rf4, rf8, rf16, rf32, rf64, rf128, rf512},
	radioFrameAllocationOffset-r14			INTEGER (0..7),
	subframeAllocation-r14				BIT STRING (SIZE(9))
}
Where subframeAllocation gives a pattern of non-MBSFN subframes which can be repeated with periodicity of radioFrameAllocationPeriod.  The radioFrameAllocationOffset gives an offset to SFN mod radioFrameAllocationPeriod. The exact values for these can be discussed.

[bookmark: _Toc472519625][bookmark: _Toc472604447][bookmark: _Toc473930720]Adopt the configuration of SI scheduling and non-MBSFN subframes as is shown under FFS marks in CR2645 R2-1701595. 



Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	Three additional non-MBSFN subframes after every non-MBSFN subframe with PBCH is an overkill for overhead even for the narrowest bandwidth but especially for larger bandwidths.
Observation 2	Even if the subsequent SI message can be scheduled in the non-MBSFN subframes configured from MIB, it is not feasible to use only that configuration as subsequent SIB-MBMS may have periodicities like 128 radio frames, 256 radio frames or even 512 radio frames.
Observation 3	Using schedulingInfoList and si-Windowlength for configuring additional non-MBSFN subframes for subsequent SI-message does not seem efficient and would need additional specification effort.
Observation 4	Even if the subsequent SI message can be scheduled in the non-MBSFN subframes configured from MIB, it is not feasible to use only that configuration as subsequent SIB-MBMS may have periodicities like 128 radio frames, 256 radio frames or even 512 radio frames.
Observation 5	Lowest value of SI-periodicity has to be at minimum two times the longest SI-windowlength in order to have non-colliding SI-windows for different subsequent SI messages as per Section 5.3.2 in TS36.331.

Proposal 1	Configure additional non-MBSFN subframes with a BOOLEAN from MIB-MBMS..
Proposal 2	Configure additional non-MBSFN subframes for subsequent SI-message from SIB1-MBMS.
Proposal 3	Include separate parameter to configure additional non-MBSFN subframes.
Proposal 4	Adopt the configuration of SI scheduling and non-MBSFN subframes as is shown under FFS marks in CR2645 R2-1701595.
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