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1.  Introduction
RAN2#63 meeting has talked about the MBSFN subframe signalling interaction with paging subframe, however, no agreements were achieved.
We think that we should not make big change to current agreement for MBSFN subframe allocation. However, skipping the all possible paging subframe looks overhead. Maybe we should take some compromise between skipping subframes allocated for paging and current agreement for the MBSFN subframe allocation.
2. Discussion
2.1 paging subframe allocation patterns   

According to the 36.304[1], there exist three kinds of Ns value: 1, 2 and 4. For FDD and TDD, following patterns were achieved. 
  FDD:

	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	9
	N/A
	N/A
	N/A

	2
	4
	9
	N/A
	N/A

	4
	0, 
	4
	5
	9


TDD (all UL/DL patterns):

	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	0
	N/A
	N/A
	N/A

	2
	0
	5
	N/A
	N/A

	4
	0
	1
	5
	6


2.2 MBSFN subframe allocation patterns 
According to the 36.331[2], the agreements for MBSFN subframe signalling were achieved:

Number of MBSFN subframes within a radio frame carrying MBSFN. The MBSFN subframes are allocated from the beginning of the radio-frame in consequtive order with the restriction that only those subframes that may carry MBSFN are allocated: subframes 0 and 5 are not allocated; subframe 4 is not allocated (FDD); subframes 1, 6 and uplink subframes are not allocated (TDD)
2.3 interaction between MBSFN subframe signalling and paging subframe

First, we should make little change to 36.331 for consistency. “subframe 4 is not allocated(FDD)” should change to subframe 9 because paging subframe order change-- subframe 9 always used as paging.

Then, we will anynasis the interaction from FDD and TDD.
2.3.1 FDD case 
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Subframe #0, #5 are not allocated (P/S-SCH, PBCH), subframe #9 (always for paging) are not allocated.

When we adopt the current solution for MBSFN subframe signalling, then 

when Ns(derived from Nb in SIB2) equal 1, there exist 7 subframes which can be used as MBSFN,

when Ns equal 2 and 4, only 6 subframes can be used as MBSFN.
The current solution may lead to some problem : when Ns change from 1 to 2, there exist potential conflict between paging and MBSFN. So, skipping the possible paging subframe is an alternative solution but restriction the max MBSFN subframe to six even when Ns equal one.
2.3.2 TDD case 

According 36.211 [3](chapter 6.11.1.2), “For frame structure type 2, the primary synchronization signal shall be mapped to the third OFDM symbol in subframes 1 and 6.” secondary synchronization signal are mapped on slot 2 and slot 11 which located in subframe#0 and subframe#5.
And, from Uplink-downlink configurations as table 1,

Table 1(Copy from 36.211 chap.4.2-2): Uplink-downlink configurations.
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Uplink subframes are not allocated.
So we should not allocate subframe #0 for MBSFN because it’s always for paging.
And, we should not allocate subframe #1 for MBSFN because it contain three special fields (DwPTS, GP, UpPTS) and UpPTS is always keep for uplink transmission. Another reason is that subframe #1 contains P-SCH.
And, we should not allocate subframe #2 for MBSFN because it’s always keep for uplink transmission.

Subframe #6 needs further consideration because it’s also used as P-SCH, possible for paging etc. We consider skipping this subframe.  
So, when we adopt the current solution for MBSFN subframe signalling, then 

when Ns equal 1, there exist 6 subframes which can be used as MBSFN,

When Ns equal 2 and 4, only 5 subframes can be used as MBSFN.

The same problem encounter like FDD case. But here, if we skipping all the possible paging suframe, the max number for MBSFN reduced to 5, it looks overhead. So, we give the following suggestion as 2.3.3. 
2.3.3 Compromise consideration 

We want not make big change to current agreements considering the specification time limited. However,skipping all the possible paging subframe looks overhead. We assume the possible paging subframe can use as MBSFN, and in order to reducing the probabilty of conflict risk when Ns change from 1 to 2, we suggest ,
Propsal 1: Possible paging subframe have lower priority for MBSFN subframe allcation.

That’s to say, 
Propsal 1a: For FDD, subframe #4 (possible for paging) is the last allocated when Ns = 1. First allocated #1、#2、#3 and #6、#7、#8, then #4.
Propsal 1b: For TDD, subframe #5 (possible for paging) is the last allocated when Ns = 1. First allocated#3、#4and #7、#8、#9 (if they are DL subframes), then #5.
3. Conclusions
In this proposal, it discusses the interaction between paging subframes and MBSFN subframes signalling. Based on the discussion above, we propose that:

Propsal 1: Possible paging subframes have lower priority for MBSFN subframe allcation.

Propsal 1a: For FDD, subframe #4 (possible for paging) is the last allocated when Ns = 1. First allocated #1、#2、#3 and #6、#7、#8, then #4.

Propsal 1b: For TDD, subframe #5 (possible for paging) is the last allocated when Ns = 1. First allocated#3、#4and #7、#8、#9 (if they are DL subframes), then #5.
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*************************************** Begin ******************************************

6.3.1 System information blocks
……

–
SystemInformationBlockType2

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

NOTE 1:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

NOTE 2:
It is FFS whether Uplink EARFCN should be moved to SIB 1. This relates to the discussion on UE capability for variable TX-RX frequency separation.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessBarringForEmergencyCalls

BOOLEAN,



accessBarringForSignalling


AccessClassBarringInformation
OPTIONAL,
-- Need OD



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OD


}

OPTIONAL,
















-- Need OD


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwitdh





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10, 













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1},



additionalSpectrumEmission


INTEGER (0..31)


},


mbsfn-SubframeConfiguration


MBSFN-SubframeConfiguration


OPTIONAL,

...

}

AccessClassBarringInformation ::=
SEQUENCE {


accessProbabilityFactor



ENUMERATED {











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











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


accessBarringTime




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


accessClassBarringList



AccessClassBarringList
}
AccessClassBarringList ::=


SEQUENCE (SIZE (maxAC)) OF SEQUENCE {


accessClassBarring




BOOLEAN

}

MBSFN-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




INTEGER (1..7)

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType2 field descriptions

	accessBarringForEmergencyCalls

Access class barring for AC 10.

	accessBarringForSignalling

Access class barring for mobile originating signalling

	accessBarringForOriginatingCalls

Access class barring for mobile originating calls

	accessProbabilityFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred.

	accessBarringTime

Mean access barring time in seconds.

	accessClassBarringList

Access class barring for AC 11-15. First in the list is for AC 11, second in the list is for AC 12, and so on

	ul-EARFCN

Default value determined from default TX-RX frequency separation defined in [36.101]

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on

	additionalSpectrumEmission

Defined in [36.101]

	mbsfn-SubframeConfiguration

Defines the subframes that are reserved for MBSFN in downlink

	radioFrameAllocation

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod
  = radioFrameAllocationOffset is satisfied. n1 denotes value 1, n2 denotes value 2, and so on 

	subframeAllocation

Number of MBSFN subframes within a radio frame carrying MBSFN. The MBSFN subframes are allocated in the following order: #1、#2、#3、#6、#7、#8, then #4 for FDD, #3、#4、#7、#8、#9 (if they are DL subframes), then #5 for TDD.

	


**************************************** End ******************************************
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