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1. Introduction
Some agreements are not captured in the RRC CR, we propose some text to clarify. We also propose a way to complete the details of MSAP signalling
2. Some small RRC corrections
We propose to better capture the the following MBMS agreements of RAN2#66bis, RAN2#67 and RAN2#67bis. 
1. UEs in RRC_CONNECTED or RRC_IDLE state should receive the new SIB based on MBMS interest (RAN2#66bis).
2. A SIB2-SAP can be used for more than one purpose (i.e. MBMS, LCS, Relay, etc) (RAN2#67)
3. The scheduling information of MBMS SIB is included in SIB1 like other SIBs other than SIB1 (RAN2#67)
4. A PDCCH with the same size as DCI 1C and 8 bit payload notifies UE of the MBSFN Area ID where MCCH changes (RAN2#67bis)
In the Annex A, we use R2-096259 CR as the baseline for the text proposal to capture the above. We propose

Proposal 1:
capture the missing agreements in the RRC specification as proposed in Annex A.
2.1 The details of MSAP signalling
We have agreed that is is possible to use a SIB2-SAP for more than one purpose. MBSFN subframes can be used for overlapping MBSFN areas, positioning, relay backhaul, high-order MIMO and etc, but the number of SIB2-SAP is limited to 8, in order to efficiently use the allocated MBSFN subframes, there should be a way for MBMS to share a SIB2-SAP with positioning and other purposes when we design MSAP signalling. The agreed baseline of MSAP signalling is to use a structure similar to that of SIB2-SAP, with one/four frame bitmap and a period. But it falls short in terms of sharing the SIB2-SAP, in particular with Positioning.

· MBMS needs to be allocated typically more than one subframe in a 320ms interval

· Positioning needs typically 1 subframe in each 320 or 640ms, even 1280ms interval

In our understanding, there is no way to define a SIB2-SAP that can be shared by MBMS and positioning with periodicity larger than 320ms if MBMS uses a set of SIB2-SAP-like signalling. 

The following four alternatives of MSAP signalling can be considered to realise SIB2-SAP sharing with positioning.
Alt.1 ‘positive’ / 'negative' allocation patterns as proposed in [3]

Positioning subframes are defined by a “negative” allocation pattern, which is excluded from the subframes defined by a set of “positive” allocation patterns which use SIB2-SAP structure. Figure 1 is an example to show how to organize MSAP signalling when MBSFN area and positioning share a SIB2-SAP. In this example, 72 subframes are reserved for the MBSFN area in every 1280ms; and positioning uses 4 subframes in every 1280ms.


[image: image1.emf]320ms

1280ms 1280ms

24 subframes in 4 radio frames

Reserved for Positioning Reserved for an MBSFN area

MSAP signalling in MCCH: = + A -B

        +A:

Type = 

“

Positive

”

; 

radioframeAllocationPeriod = 32;

radioframeAllocationOffset = 0;

bitmap = 

‘

111111111111111000111100

’

;

-B:

Type = 

“

Negative

”

; 

radioframeAllocationPeriod = 128;

radioframeAllocationOffset =3;

bitmap = 

‘

111100

’

;

Note: The Periodicity of Negative SAP should be extended.


Figure 1: “Positive” and “Negative” allocation pattern

The interval of MBSFN subframe for positioning can be 640ms and up to 1280ms, so the possible periodicity of “negative” allocation pattern should be extended to include 640ms and 1280ms.

Alt.2 Reserving MBSFN subframes with 320ms periodicity for positioning
It is easy to see that this alternative reserves more MBSFN subframes for positioning when the interval of positioning subframes is 640ms or 1280ms. Since MBSFN subframe for unicast transmission is not support in Rel-9, this alternative will lead to resource waste.

Alt.3 implicitly indicated by unused MBSFN subframes in Common Allocation Period
During common allocation period all allcoated MBSFN subframes are divided between MCHs hat are configured for this MBSFN area. For each MCH, ‘stop’ indicates the index of the last MBSFN subframe used for the corresponding MCH. In the alternative, there is the gap from the “stop” of the last MCH to the last MBSFN subframe in the common allocation period. The MBSFN subframes in this gap are used for positioning. Figure 2 shows this alternative.
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MSAP in MCCH:

radioframeAllocationPeriod = 32;

radioframeAllocationOffset = 0;

bitmap = 

‘

111111111111111000111100

’

; a list of stops for each MCH: {stop1, stop2, .., stopn=72}

Note: 76 subframes are reserved for an MBSFN area in every 320ms, the last 4 subframes are not used for MBSFN transmission.


Figure 2: implicitly indicated by unused MBSFN subframes in Common Allocation Period
The disadvantage of this alternative is the common allocation period should always equal to the period of positioning subframes. It is impossible to further share the SIB2-SAP for other purposes in the future.

Alt.4 use a list of {length, MCH_ID} and a Period
Another alternative is to use a list of {length, MCH_ID}, where 

· length indicates a number of consecutive subframes used by the MCH_ID

· MCH_ID indicates the MCH, and the reserved value 00000 indicates non-MBMS usage.

· The period indicated the number of subframes over which the {length, MCH_ID} pattern repeats

Possibly, this signalling could be generalized to all MBSFN uses.

Explicit MCH ID in the list leads to more overhead. If taking future relay backhaul into account, MBSFN subframes reserved for relay should be repeated according to HARQ RTT, e.g. 8ms or 10ms, then the MBSFN subframes in one commom allocation period will be divided into a lot of blocks, and the overhead of this alternative will increase rapidly.
Based on above analysis, we propose:

Proposal 2:
The subframes allocated to an MBSFN area are defined by a set of 'positive' and 'negative' allocation patterns. The patterns are as defined in SIB2 except the period of allocation patterns are extended to include 64rf and 128rf.
4. Conclusion
This document discusses the details of MSAP signalling, and proposed that:

Proposal 1:
capture the missing agreements in the RRC specification as proposed in Annex A.
Proposal 2:
The subframes allocated to an MBSFN area are defined by a set of 'positive' and 'negative' allocation patterns. The patterns are as defined in SIB2 except the period of allocation patterns are extended to include 64rf and 128rf.
4. References

[1] 36331_CRxxxx_(REL-9)_R2-096259 Baseline CR capturing MBMS agreements
[2] 3GPP TS 36.331 v9.0.0: "Radio Resource Control (RRC)"
[3] R2-095892
Further MSAP signalling details, Samsung 
6. Annex A Text Proposal for TS 36.331 v900 
( uses R2-096259 CR as the baseline)
5.2.2.3
System information required by the UE

The UE shall:

1>
ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the 'required' system information: 
2>
if in RRC_IDLE:
3>
the MasterInformationBlock, SystemInformationBlockType1and SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs as well as SystemInformationBlockType13 based on MBMS interest;
2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, SystemInformationBlockType1, SystemInformationBlockType2 and SystemInformationBlockType8, depending on support of CDMA2000 as well as SystemInformationBlockType13 based on MBMS interest;

1>
delete any stored system information after 3 hours from the moment it was confirmed to be valid as defined in 5.2.1.3, unless specified otherwise;

1>
consider any stored system information except SystemInformationBlockType10 and SystemInformationBlockType11 to be invalid if systemInfoValueTag included in the SystemInformationBlockType1 is different from the one of the stored system information;

< next modified section>
5.8.1.3
MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by means of SystemInformationBlockType13.

When the network changes (some of) the MCCH information, it may notify the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, an MBMS capable UE acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information (FFS).

[image: image3.wmf] 

MCCH m

odification period

 (n)

 

Change notification

 

Updated information

 

MCCH m

odification period

 (n+1)

 

MCCH r

epetition

 

period

 


Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI, on PDCCH (see TS 36.321 [6]) is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a MCCH information change for one (or more FFS) MBSFN Areas indicated in the payload. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. Although the UE is informed about which MCCH will change, no further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.
A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period.MBMS 

Further details are TBS.
eNote:
Further details on the notification procedure may be added in this section. This may include details of UE requirements regarding the detection of MCCH information changes, possibly depending on UE reception state.
<next modified section>
6.2.2
Message definitions
–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





BIT STRING (SIZE (27))
OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




INTEGER (1..64),


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},

systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v9x0-IEs




OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12, sibType13, spare5,











spare4, spare3, spare2, spare1, ...}

SystemInformationBlockType1-v9x0-IEs::=
SEQUENCE {


v9x0NonCricticalExtensions


SEQUENCE {



imsEmergencySupportIndicator
ENUMERATED {supported}



OPTIONAL
-- Need OP


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed.

	cellBarred

‘barred’ means the cell is barred, as defined in TS 36.304 [4].

	intraFreqReselection

Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4].

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the CSG identity matches an entry in the allowed CSG list that the UE has stored.

	q-RxLevMinOffset

Parameter Qrxlevminoffset in 36.304 [4]. Actual value Qrxlevminoffset = IE value * 2 [dB]. If absent, apply the (default) value of 0 [dB] for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	p-Max

Value applicable for the cell.

	freqBandIndicator

Defined in TS 36.101 [42, table 5.5-1].

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on.

	systemInfoValueTag

Common for all SIBs other than MIB, SIB1, SIB10 and SIB11.

	csg-Identity

Identity of the Closed Subscriber Group within the primary PLMN the cell belongs to. The IE is present in a CSG cell.

	imsEmergencySupportIndicator

Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.


	Conditional presence
	Explanation

	TDD
	This field is mandatory present for TDD; it is not present for FDD and the UE shall delete any existing value for this field.


<Next modified section>
6.3.1
System information blocks
–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

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))


}

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	ac-BarringTime

Mean access barring time value in seconds.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for non-unicast (MBMS, Positioning, etc) in downlink.

	radioFrameAllocationPeriod, radioFrameAllocationOffset

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

	subframeAllocation

Defines the subframes that are allocated for MBSFN within the radio frame allocation period defined by the radioFrameAllocationPeriod and the radioFrameAllocationOffset.

	oneFrame

“1” denotes that the corresponding subframe is allocated for MBSFN. The following mapping applies:

FDD: The first/leftmost bit defines the MBSFN allocation for subframe #1, the second bit for #2, third bit for #3 , fourth bit for #6, fifth bit for #7, sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	fourFrames

A bit-map indicating MBSFN subframe allocation in four consecutive radio frames, “1” denotes that the corresponding subframe is allocated for MBSFN. The bitmap is interpreted as follows:

FDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #1, #2, #3 , #6, #7, and #8 in the sequence of the four radio-frames.

TDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #3, #4, #7, #8, and #9 in the sequence of the four radio-frames. The last four bits are not used. Uplink subframes are not allocated.
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320ms


1280ms


1280ms


24 subframes in 4 radio frames


Reserved for Positioning


Reserved for an MBSFN area


MSAP signalling in MCCH: = + A -B
        +A:
	Type = “Positive”; 	
	radioframeAllocationPeriod = 32;
	radioframeAllocationOffset = 0;
	bitmap = ‘111111111111111000111100’;
        -B:
	Type = “Negative”; 	
	radioframeAllocationPeriod = 128;
	radioframeAllocationOffset =3;
	bitmap = ‘111100’;
Note: The Periodicity of Negative SAP should be extended.
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Reserved for an MBSFN area


MSAP in MCCH:
	radioframeAllocationPeriod = 32;
	radioframeAllocationOffset = 0;
	bitmap = ‘111111111111111000111100’; a list of stops for each MCH: {stop1, stop2, .., stopn=72}
Note: 76 subframes are reserved for an MBSFN area in every 320ms, the last 4 subframes are not used for MBSFN transmission.
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