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1	Introduction
During the e-mail discussion after RAN2#95bis meeting the contents of SI required for dedicated MBMS cell were discussed and to the great extent agreed. What is still to be concluded is whether the following IEs are required:
· bcch-Config
· pcch-Config
· mbsfn-SubframeConfigList
This contribution analyses the contents and usage of these IEs on MBMS-dedicated cell.
2	System Information contents
bcch-Config contains modificationPeriodCoeff which together with defaultPagingCycle from pcch-Config are used by the UE to derive the actual SI modification period as described in TS 36.331 [1]:
	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 correponds to value 64.



RAN1 in their LS [2] informs RAN2 about their current working assumption:
· MCCH change notification and SI modification notification are sent in PDCCH region of the CAS
· (…)
· Inform RAN2 that SI modification notification can be conveyed to the UE with Direct Indication signalling 
Although MCCH change notification is not mentioned in the second bullet our assumption is that this working assumption holds for that as well. In any case, the details were not agreed at the time of sending the LS and will have to be concluded by RAN1 during the meeting, which is ongoing in parallel to RAN2 meeting. On the other hand as proposed in [3] we believe that it might be beneficial to remove PDCCH completely and the main reason keeping us from doing so is to provide SI/MCCH/ETWS/CMAS change notifications. Instead of using PDCCH to provide these notifications it would be possible to notify UEs about these changes in another way:
· In current specifications it is possible for the UE to use systemInformationValueTag in SIB1 or MIB to check for System Information changes [1]:
a UE “verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period.
· ETWS/CMAS notifications are on the other hand signalled using Paging with ETWS/CMAS bits set. 
For MBMS-dedicated cell in order to be able to remove PDCCH region from CAS frames it was proposed in [4] to provide systemInfoValueTag and ETWS/CMAS indications in MIB. In consequence UE would have to check information included in MIB at the boundary of each modification period similarly as it is done for systemInfoValueTag in current specs. In this case bcch-Config and pcch-Config IEs will have to be kept to allow UE to calculate the boundaries of modification period. For dedicated MBMS cell this value can be set relatively high so there would be no negative impact on UE power consumption.
Proposal 1: pcch-Config and bcch-Config is included in SIB1 so that UE can calculate the actual modification period for System Information on MBMS-dedicated cell.
Proposal 2: UE should check whether it has up to date System Information from MBMS-dedicated cell by checking systemInfoValueTag and ETWS/CMAS indications in MIB after the modification period boundary.
In addition to systemInfoValueTag and ETW/CMAS notifications additional 8 bits could be added for MCCH change notifications. However we do not find that necessary. We indicated previously in [5] that MCCH change notification is used solely for indication of new services for UEs not yet receiving MBMS service. Otherwise UE is required to read MCCH every MCCH modification period. Therefore we believe it is acceptable not to support it at all for MBMS-dedicated cell and rely on the UE reading the MCCH when a proper time comes, e.g. it becomes interested in some service or by relying on the information included in USD (e.g. service start/stop times)
Proposal 3: MCCH change notification is not needed on MBMS-dedicated cell.
Proposal 4: UEs not yet receiving MBMS service should check MCCH for the service of their interest based on UE implementation e.g. using information included in USD and SIB15/16.
The remaining open point was concerning the need for mbsfn-SubframeConfigList IE. This IE is defined as follows [1]:
MBSFN-SubframeConfigList ::= 		SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=			SEQUENCE {
	radioframeAllocationPeriod			ENUMERATED {n1, n2, n4, n8, n16, n32},
	radioframeAllocationOffset			INTEGER (0..7),
	subframeAllocation					CHOICE {
		oneFrame							BIT STRING (SIZE(6)),
		fourFrames							BIT STRING (SIZE(24))
	}

If a cell configured to operate as an MBMS-dedicated cell this field does not seem to be necessary. UE should simply assume that all subframes, which are not used for CAS and PDSCH for SI delivery are used for MBSFN transmission.
Proposal 5: mbsfn-SubframeConfigList is not provided on MBMS-dedicated cell.
3	System Information delivery
According to RAN1 agreements communicated in [2]:
· SI is provided by PDSCH in CAS
· A first SI that may also contains scheduling of further SI is transmitted in SFN mod 8 = 0  and can change only in SFN mod 16 = 0 
· This first SI may be a combination of SIBs, up to RAN2 agreements.
· FFS if from RAN1 perspective, it is feasible to transmit muiltiple SI messages in the same subframe by using different RNTIs. RAN2 may consider if this may be used.
This subject was discussed quite extensively in RAN2 e-mail discussion with converging views from most of the companies that:
· At least subframe SFN mod8=4 should is available for the subsequent SI message (other than SI1)
· [bookmark: _GoBack]It is beneficial to have a possibility of scheduling more than one SI message in CAS subframe to use its capacity as much as possible, especially for wide channel bandwidth deployments, e.g. >5 MHz
The table below provides estimate of SI size considering the information, which is needed to be provided on feMBMS cell as indicated in e-mail discussion. 
Table 1: SI messages’ size estimates for MBMS-dedicated cell
	SI message
	Contents
	Total message size

	SI1
	SIB1-mbms, SIB13
	61 bytes

	SI2
	SIB15, SIB16
	188 bytes

	SI3
	SIB10/11/12
	28 bytes



It can be noted that SI2 can be quite big, which is because of SIB15 size being ~177 bytes (we assumed 4 inter-frequencies and 16 MBMS SAIs were signalled for all frequencies (4 inter-frequencies and intra-frequency)). This should be only treated as indication, but if needed SIB16 could be moved to SI3. Assuming the need for three SI messages, which is a probable case with current RAN1 working assumption the following scheduling could be used.


Figure 1. Exemplary SI scheduling for MBMS-dedicated cell
The question arises whether it is beneficial to allow for SI scheduling outside of CAS. As can be seen from the figure above we assumed that SI1 and SI3 are multiplexed in the same subframe, which should be possible for channel bandwidths no smaller than 5MHz. However in case of narrower channel deployments this might not be possible. Moreover in the future some additional pieces of System Information might be required and defined for MBMS-dedicated cell. Therefore it would be beneficial to support also scheduling of additional information outside CAS subframes. We believe that legacy SI scheduling mechanism can be used for that.
Proposal 6: It should be possible to schedule additional SI messages outside CAS on MBMS-dedicated cell.
4	Summary
In this contribution we discuss remaining open points concerning contents of System Information and notifications delivery on MBMS-dedicated cell. Based on the provided analysis we propose to agree on the following proposals:
Proposal 1: pcch-Config and bcch-Config is included in SIB1 so that UE can calculate the actual modification period for System Information on MBMS-dedicated cell.
Proposal 2: UE should check whether it has up to date System Information from MBMS-dedicated cell by checking systemInfoValueTag and ETWS/CMAS indications in MIB after the modification period boundary.
Proposal 3: MCCH change notification is not needed on MBMS-dedicated cell.
Proposal 4: UEs not yet receiving MBMS service should check MCCH for the service of their interest based on UE implementation e.g. using information included in USD and SIB15/16.
Proposal 5: mbsfn-SubframeConfigList is not provided on MBMS-dedicated cell.
Proposal 6: It should be possible to schedule additional SI messages outside CAS on MBMS-dedicated cell.
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