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1 Introduction

In the RAN2#67bis meeting, it was agreed to send MCCH change notification on MBMS specific occasions [1], but the details are still open. This email discussion is aiming to progress the following issues:
· How is the M-RNTI sent
· Reliability aspects
· Whether MBSFN subframes are always used for the notification
For each issue, we list some possible options in section 2 as the basis for discussion. Companies are requested to indicate relevant options that are not yet covered. We are kindly asking companies to provide their input by October 30th, if possible. 

2 Discussion
2.1 How is the M-RNTI sent

Issue 1: Is M-RNTI transmitted continuously or periodically during a MCCH MP? 
As given in [2], two mechanisms could be used as the baseline of discussion on M-RNTI transmission.
· Alternative a) “Continuous” MBMS notification occasions
· The eNB starts to notify UEs from a predefined MBMS specific location and lasts multiple consecutive subframes or MBSFN subframes as shown in Figure 1.
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Figure 1 Sending notification with transmission window
· Alternative b) Periodical MBMS notification occasions
· M-RNTI is sent on MBMS specific occasions periodically according to so-called notification period.
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Figure 2 Periodical transmission of notification

Company opinions

	Company
	Comments/discussion
	Position

	CMCC, ZTE, Nokia, NSN, CATT, Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent, ITRI, Qualcomm, Hitachi
	Compared with alt a), alt b) could provide better reception performance due to effect of time diversity
	Alternative b)

	HTC
	For alt a), it seems notification would be sent in non-MBSFN subframe. Furthermore, to our understanding, alt a) needs two parameters [notification periodicity and number of consecutive subframes], alt b) only needs one [notification periodicity]. Alt b) is preferred for not occupying the common search space and less complexity.
	Alternative b)

	Samsung
	We don’t see any reason to go for alt a) which is different from conventional paging scheme but would not provide better performance.
	Alternative b)

	LG
	Time diversity of MBMS notification is beneficial to UE.
	Alternative b)

	Huawei
	We rule out alternative a) due to weak time diversity. Alternative b) seems to be the right direction to go, but we must also consider EUTRAN aspects: In order to lower the MCCH update delay, it is desirable to enable an eNB to change MCCH in MP number N even if the updated MCCH is received (not too late) during MP N-1. So we think the notification occasions should be pushed towards the end of the MP. For instance the occasions could be in subframe [TBD] in the last 3 radio frames of an MP . This allows to have some time diversity. 
	Similar to alt b), but the occasions occur only in the last 3 radio frames, in subframe number [TBD].

	Ericsson &

ST-Ericsson
	b) benefits from time diversity and additionally avoids blocking subsequent PDCCHs
	Alternative b)

	Motorola
	For the reasons of better reception performance, due to time diversity, we also prefer that the notifications are sent spaced apart. From the latency point of view related to when the modified MCCH can actually be transmitted we see the benefit of having notifications transmitted towards the end of modification period, as suggested by Huawei. For example, at the end of a modification period a configurable or fixed number of notifications could be periodically sent, and the period could be configurable and indicated on MCCH.
	Alternative b)

	IDCC
	Use scheduled periodic occasions for time diversity and power saving
	Alternative b)


Issue 2: Whether MBSFN subframes are always used for notification or not?
· Alternative a) MBSFN subframe only

· MBMS notification can only be sent on PDCCH of MBSFN subframe.
· Alternative b) Any subframe

· There is no restriction on the type of subframe used for notification, i.e. MCCH change notification could be sent on MBSFN or unicast subframes.
· Alternative c) fixed subframe (Proposed by Samsung)
· A subframe is used for MBMS notification. Considering common search space, one of possible MBSFN subframe (e.g. subframe #1) could be used for it. 
Company opinions

	Company
	Comments/discussion
	Position

	CMCC, ZTE, Nokia, NSN, HTC, CATT, Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent, Qualcomm, Ericsson, ST‑Ericsson
	In previous discussion on where to notify UE, the main concern on using existing paging occasions is the risk of common search space shortage in unicast subframes. Now that MBMS specific occasion has been agreed and additional UE waking-up would be introduced, we prefer to completely eliminate potential impact on unicast subframes.
	Alternative a)

	Samsung
	We don’t see strong motivation for having flexible mechanism. Thus fixing a subframe for MBMS notification would be enough. Subframe #1(which is the first potential MBSFN subframe) may be the best choice.
	Alternative c) 

	ITRI
	We also prefer to send MBMS notification in MBSFN subframes. But it seems not easy to ensure that the first and subsequent MBMS notification occasions can always fall on the MBSFN subframes. Maybe we don’t need to specify it, and we can leave this issue to eNB implementation. A smart eNB can try its best to transmit MBMS notification in MBSFN subframes by selecting a good notification period and notification offset. 
	Alternative b)

	Hitachi
	We do not see the need of any restriction on this in the spec.
	Alternative b)

	LG
	MBMS notification should not affect existing paging. Thus, we have a slight preference for alternative a). It is noted that even though PDCCH with M-RNTI is carried on a MBSFN subframe, it is cell specific because a different cell can have a different combination of MBSFN areas.
	Alternative a)

	Huawei
	We note that according to the current RRC specification, the UE does not look for DL assignments in MBSFN subframes (no unicast transmission in MBSFN subframes). In their LS response, RAN1 seems to not want to change this behaviour in Release-9. DCI 1C is for DL assignment so with the current RRC, the UE would not look for it in MBSFN subframes. We need to evaluate what kind of changes are required to RRC and whether RAN1 would agree with these. 

If the MCCH notification occasion is defined, only a few PDCCH/M-RNTI need to be sent during an MP, whereas if UE-specific is used, the PDCCH/M-RNTI must be sent in all the paging occasions. Therefore the load of MCCH notification in paging subframes is reduced even if MCCH notification occurs in paging subframes. 

From a power saving point of view, having MCCH notification in paging occasion allows the RRC connected UE to check for MCCH and BCCH notification in the same subframe (tiny power advantage).
	b) works for sure

a) may require non-trivial changes

small preference for b)

	Motorola 
	We are also concerned with the impact on unicast traffic resulting from the additional PDCCH load coming from MBMS notifications and prefer that they are sent only in MBMS subframes. 
	Alternative a)

	IDCC
	MBMS notification should be contained in MBMS subframe occasions not to impact unicast and paging subframes
	Alternative a)


Proposed way forward
On issue 1, all the companies support periodical transmission of notification, and it is proposed to make a working assumption based on that. With respect to the solution that notification is periodically transmitted only in the last several radio frames, considering that it is proposed near the deadline, if necessary more discussion could be done during the meeting.
Proposal 1: It is proposed to transmit notification periodically throughout the MCCP MP as the working assumption. Whether notification is only sent periodically in the last several radio frames of the MCCH MP is FFS.
On issue 2, 
· 14 companies support alternative a (MBSFN subframe)
· 3 companies support alternative b (any subframe)

· 1 company support alternative c (fixed subframe)

Considering that quite many companies prefer to send notification on MBSFN subframe only, to make progress we propose
Proposal 2: Notification is always sent on MBSFN subframes.
2.2 Reliability aspects

Since M-RNTI is carried by PDCCH, its signaling reliability is in the order of 10-2. How to guarantee reliable reception of MCCH notification needs to be discussed. What we have specified for system information could be used as reference. According to LTE system information change procedure, UEs verifies that stored system information remains valid by either checking value tag after 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 [3]. The modificationPeriodCoeff is configurable to the values of 2, 4, 8, and 16, and BCCH modification period is expressed as modificationPeriodCoeff * defaultPagingCycle. 
The following options are provided for consideration:
· Alternative a) Reliable reception of MCCH change notification should be achieved by ensuring that the UEs shall read multiple MBMS notification occasions during the MCCH MP in case no M-RNTI is detected.
Unlike using paging occasions, for notification sent on MBMS specific occasions, all UEs wake up to receive MCCH notification at the same location. The eNB seems unnecessary to send more notifications than that UE is required to receive. A reasonable behaviour is that UE shall check for the existence of M-RNTI at each MBMS notification occasion during the MCCH MP in case no M-RNTI is detected. In order to achieve reliable reception, the following detailed alternatives are proposed:
·   Alternative a1) Similar as definition in LTE system information, besides MCCH MP (already exists in SIB13), a coefficient notificationRepCoeff (fixed or configurable) is specified, which represents the number of MBMS notification occasions in every MCCH MP. UE shall check for the existence of M-RNTI at each MBMS notification occasion during the MCCH MP in case no M-RNTI is detected.
· For continuous transmission, notificationRepCoeff is the length of notification transmission window, and the period of notification window=MCCH MP.
· For periodical transmission, notification period=MCCH MP/notificationRepCoeff
·   Alternative a2) If periodical transmission is adopted, in addition to MCCH MP, notification period is specified. UE shall check for the existence of M-RNTI at each MBMS notification occasion during the MCCH MP in case no M-RNTI is detected.

· Repetition number of notification in every MCCH MP is derived as MCCH MP/notification period. 
· MCCH MP should be a multiple of notification period. A note is needed to prohibit some invalid value combinations (e.g. MCCH MP <= notification period)
· Alternative a3) During every Modification period of an MCCH the UE is interested in, the UE shall monitor MCCHmodificationPeriodCoeff notification occasions while not detecting M-RNTI. (Proposed by Nokia/NSN)
· Alternative b) Reliability of MCCH change notification could be left for implementation

· Alternative c) UE checks M-RNTI every MBMS notification occasion (Proposed by Samsung)
Company opinions

	Company
	Comments/discussion
	Position

	CMCC, Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent
	Firstly, we think how to guarantee reliability of MCCH change notification could not be left for implementation, and minimal requirement should be specified. Both alternative a1) and a2) are feasible, but a1) is simpler and more align with what we’ve specified for system information. Regarding the value of notificationRepCoeff, we think both fixed and configurable are acceptable. If a fixed value is specified, it should be no less than 2. If a configurable parameter is specified, like modificationPeriodCoeff defined for system information, {2, 4, 8, 16} or part of them could be selected. 
	Alternative a1)
Slightly prefer a fixed notificationRepCoeff with value 2 or 4.

	ZTE
	We think notification period is less than or equal to MCCH MP, meanwhile, notification period is irrelevant to MCCH RP, i.e. notification period can be larger or smaller or equal to MCCH RP. Because we cannot guarantee the number of MCCH RP can satisfy the reliability of notification, For example, if MCCH RP is twice transmission in MCCH MP, we can transmit many times notification for its reliability.
	Alternative a1)

SIB 13 should configure the value of notification period by explicit signaling.

	Nokia, NSN, CATT, Hitachi, Ericsson, ST-Ericsson
	If there can be multiple MCCHs in a cell with different Modification periods (TBD), any references to “the MP” and hence Alternatives a1) and a2) will be ambiguous, and it may become sensible to send more notifications than that UE is required to receive. 
	Alternative a3): during every Modification period of an MCCH the UE is interested in, the UE shall monitor MCCHmodificationPeriodCoeff notification occasions while not detecting M-RNTI.
MCCHmodificationPeriodCoeff could be configurable, with 2 and 4 seeming like reasonable values.

	HTC
	Similar to SI reception, we do not think notification should be left to implementation.
	Alternative a), slightly prefer a1).

	Samsung 
	We assume UE need to check M-RNTI for every MBMS notification occasion by default. But not sure whether we need to specify it in the standard considering that we haven’t specified it in system information change procedure. (Please note that the requirement is only for ETWS)
	Alternative c) 

	ITRI
	We assume there is only one MBMS notification even if there are multiple MCCHs in a cell. Thus, a common notification period for all MCCHs should be defined. And UEs waiting for MBMS session start shall check M-RNTI every MBMS notification occasion.
	Alternative c)

	Qualcomm
	We think this can be left to the implementation, but if not, due to the symmetry to the SI design, we prefer a1.
	Alternative b) or a1)

Configurable notification

	LG
	We think that UE should check the MCCH change notification every notification period as shown in figure 2. Also, UE should check the MCCH change notification at least once for one MCCH modification period. 
	Alternative c)

	Huawei
	Since the occasion is the same for all UEs, they all shall check in all the occasions where the network potentially sends the notification. At equal reliability, this limits the number of notifications that the network must send. This limits the overhead to notify. Comment to Nokia: UE can be aware of the specific location of the notification for each MCCH based on their MP boundary.
	A1), but in our view, the notification occasions are pushed to the end of the MP (see 2.1)

No need for parameters: there are 3 occasions per MP and the UE checks 3 times.

	IDCC
	MCCH Notification period be the same as MCCH message repetition/scheduling period. 
	Alternative c)


Proposed way forward

On reliability aspects, 
· 13 companies support alternative a, in which 7 companies prefer a1 and 6 companies prefer a3

· 1 company can also accept alternative b

· 4 companies support alternative c
Considering that large majority companies think reliability of notification should be ensured by reading multiple MBMS notification occasions, to make progress we propose to make it as the working assumption. The difference between alternative a1 and a3 mainly lies in the scenario of multiple MBSFN areas, and it seems that alternative 3 is clearer in this case. Companies supporting alternative a1 are kindly requested to consider whether we can go for alternative a3.
Most of companies supporting alternative a) prefer to have configurable notification period.

Proposal 3a: In the scenario of single MBSFN area, UEs shall read multiple MBMS notification occasions during the MCCH MP in case no M-RNTI is detected. To make the behaviour clear for multiple MBSFN areas, companies supporting alternative a1 are kindly requested to consider whether we can converge based on alternative a3.
Proposal 3b: The value of MCCHmodificationPeriodCoeff (or notificationRepCoeff in alternative a1) could be configurable, and 2 and 4 seems like reasonable values.
2.3 Further details of notification
In this part, we try to progress other necessary details of notification not covered by the above sections.
Issue 1: How to indicate the detailed location of MBMS notification occasions (especially the first one) during the MCCH MP?
· Alternative a) Radio frame (Period and offset, where period equals to MCCH MP and notification period for continuous and periodical transmission, respectively) and subframe location indication.
· Similar as location indication of MCCH in SIB13
· Explicit signalling is needed
· Alternative b) Use some existing special locations, e.g. the first MCCH subframe of the MCCH with the shortest repetition period
· Explicit signalling seems unnecessary
· For periodical transmission, notification period is relevant to repetition period of MCCH, e.g. multiple of repetition period.
· Other example: in subframe number [FFS] of the last 3 radio frames preceding the MP boundary.
· Alternative c) Duty cycle (i.e. notification period) is indicated for radio frame indication. Subframe for the notification is fixed. (Proposed by Samsung)
· Explicit signaling of notification period
· Offset and Subframe position is hardcoded in the standard.
If notification is always sent on MBSFN subframes, for both of the above alternatives, it is required to ensure that the first and subsequent MBMS notification occasions can fall on the MBMS subframes. Furthermore, this part of discussion seems also related to the other email discussion on value range of parameters in SIB13.
Issue 2: How exactly the content of the format-1C M-RNTI message will be set (Proposed by Nokia/NSN)
The message has at least 8 bits of payload in all cases. We have agreed to indicate the MCCH(s) where the Session start(s) occur(s)

· Alternative a) The 8 common bits of payload represent a bitmap of the MCCH(s) in the cell: a bit set to ‘1’ indicates that the particular MCCH indicates a new session. The remaining bits of payload, when they exist, are reserved.
To safeguard against changes in the set of available MCCHs going unnoticed by the UE, the bit-position of any given MCCH in this bitmap will never change and is signalled for each MCCH in SIB13 using 3 bits. If not present in SIB13, a default value equals to the position of the MCCH in the list of MCCHs could be used for this bit-position.
· Alternative a1) Several bits out of available 8 bits are reserved for future usage (Proposed by LG)
· First of all, in rel-9, a single cell would belong to only one MBSFN Area. Multiple MBSFN areas would be supported from Rel-10. Even if signalling is supported for multiple MBSFN areas in Rel-9, we don’t know if the maximum number of signalled MBSFN areas is sufficient in the future or not.
· It is always dangerous to use all the available bits. For safe-proof reason, some bits should be reserved. For example, what will happen if we have to support 9 MBSFN areas in Rel-11?
· Currently, RAN2 is discussing the maximum number of MBSFN Areas. We think that it is good to send a LS to SA2 to confirm the number of maximum MBSFN area that a single cell can support.
Company opinions

	Company
	Comments/discussion
	Position

	CMCC
	Issue 1: alternative a) is more robust and flexible. We think whether the notification occasions are cell specific or MBSFN area specific needs further discussion.
	Issue 1: Alternative a)

	ZTE
	
	Issue 1: Alternative a), 6 bit to indicate subframe position in one MBSFN frame defined by period and offset.
Issue 2: 8bits bitmap, one for each area. The bit-position of any given MCCH in this bitmap should be indicated by the value of mbsfn-AreaId(integer 1..maxMBSFN-Area)

	Nokia, NSN
	Issue 1: It seems most robust to explicitly signal the locations of notification occasions in SIB13.
	Issue 1: Signal in SIB13
- Notification period (possible value range {2.56s 5.12s});
- Notification offset (same value range as for MCCH)
- The Subframe (out of the 6 possible ones in the radio frame), requiring 3 bits

Issue 2: Alternative a).

	HTC
	Issue 1: We think either alternative can do the job. On making sure the first and subsequent notification fall on MBSFN subframe, since the subframe allocation of SIB2-SAP is either 1 or 4 radio frame, as long as we make sure that first notification is sent on MBSFN subframe and the periodicity is multiple of 4 radio frame, subsequent notifications should fall on MBSFN subframe naturally.
	Issue 1: Fine with either alternatives, slightly prefer b), for example, using the first MCCH subframe indicated by subframeAllocationInfo of therepetition period.

	CATT
	Issue 1: Since Alternative b) may cause more notification occasions, when there are multiple MCCHs, it seems better to indicate the detailed location of MBMS notification occasions with explicit signalling.
	Issue 1: Alternative a);
Issue 2: Alternative a).

	Alcatel-Lucent Shanghai Bell/ Alcatel-Lucent
	Issue 1: The direct location of the notification occasion had better to inform UE in the SIB13. It is also possible that the notification occasion would be different with the MCCH transmission occasion. So we prefer to Alternative a) to explicitly signalling the notification occasion.
	Issue 1: Alternative a) which is similar as the MCCH transmission occasion indication the detailed parameters could be discuss more such as notificationRepCoeff, offset. 

	Samsung
	Issue 1: Considering there is only one MBMS notification, we don’t see the need to distribute the MBMS notification by means of different subframe positions and offsets.

Then probably the simplest approach would be to signal only ‘notification period’ and to fix offset and subframe position in the specification.

Issue 2: We are OK with BITMAP approach for the issue 2.
	Issue 1: Alternative c

Issue 2: Alternative a

	ITRI
	Issue 1: We think explicit signalling including MBMS notification period, notification offset, and subframe allocation should be defined in SIB13.
	Issus 1: Alternative a)

	Qualcomm
	For the issue 1, the alternative a) appears more robust.
	Issue 1: Alternative a),
Issue 2: Alternative a).

	Hitachi
	Issue 1: We think the explicit signalling via SIB13 is the simpler solution. We also think that its format should have good flexibility and should not depend on MCCH occasions.
	Issue 1: Alternative a)

Issue 2: Alternative a)

	LG
	Issue 1: We don’t want to have dependency between MBMS notification occasion and MCCH repetition period.

Issue 2: In general, we are fine with a bitmap. However, considering dynamically changing MBSFN areas in the future, we think that fixing the bit positions for MCCHs could be restrictive. Some day, MCCHs could fully occupy all the bit positions on PDCCH. Then, one of the MCCHs could be removed and a new MCCH could be added, in which case any of the bit positions should be replaced by the new MCCH.
	Issue 1: Alternative a)

Issue 2: Alternative a1) with a concern on the fixed bit-position.

	Huawei
	Issue1: we are not sure how to classify what we want (notify in end of MP). Since notification occasions are not uniformly placed in the MP, it sounds like we do not support Alt. a)

Our scheme sounds more like alternative b) because no signalling is necessary for the position of the notification occasion. But we do not see any reason to link notification occasion with RP
Issue 2 : use 8 bits, one for each area
	Issue 1: something like Alt b) ~ something that does not need signalling.

Issue 2: 8bits, one for each area

	Ericsson, ST‑Ericsson
	Issue 1: Explicit signalling avoids any ambiguity. Notification occasions can be configured according to the MCCH with the shortest repetition period. We expect that the notification period will be in the order of the repetition period anyway. 

Issue 2: We would like to have reserved bits for future use.
	Issue 1: Alternative a), but configuration according to b)

Issue 2: Alternative a)  use bitmap for MCCH indication, but reserve bits for other use (Alternative a1)

	Motorola
	Issue 1: we think that notification period can be indicated on MCCH, where the mentioned period refers to a case where a fixed number of notifications are sent periodically at the end of a modification period. To reduce the signalling overhead the exact notification subframe location can be specified.
	Issue 1: notification period can be indicated on MCCH where this notification period refers to a periodic transmission of a fixed number of notifications sent at the end of a modification period. 

	IDCC
	Issue 1: Use the first or the last MCCH subframe of the MCCH scheduling/repetition period for MCCH notification
	Issue 1:  Alternative b)


Proposed way forward

On issue 1, 

· 13 companies support alternative a
· 2 company support alternative b
· 3 companies support alternative c (Huawei and Motorola??)

Given that quite many companies prefer alternative a), to make progress we propose to make a working assumption based on that.
Proposal 4: It is proposed to explicitly signal the notification occasions in SIB13, including MCCHmodificationPeriodCoeff (or notificationRepCoeff, together with modification period to derive notification period), offset of radio frame (value range is FFS) and 3 bits bitmap to indicate subframe location.
On issue 2, 

· 8 companies support alternative a

· 3 companies support alternative a1

· 7 companies didn’t express opinions

Given that support of each alternative is not as much as that expressed in other issues, we propose to have more discussion on this issue during the RAN2 meeting.
Proposal 5: RAN2 is kindly asked to have further discussion on how to set the at least 8 bits of payload in PDCCH with M-RNTI
3 Conclusion and Recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:
Proposal 1: It is proposed to transmit notification periodically throughout the MCCP MP as the working assumption. Whether notification is only sent periodically in the last several radio frames of the MCCH MP is FFS.

Proposal 2: Notification is always sent on MBSFN subframes.

Proposal 3a: In the scenario of single MBSFN area, UEs shall read multiple MBMS notification occasions during the MCCH MP in case no M-RNTI is detected. To make the behaviour clear for multiple MBSFN areas, companies supporting alternative a1 are kindly requested to consider whether we can converge based on alternative a3.
Proposal 3b: The value of MCCHmodificationPeriodCoeff (or notificationRepCoeff in alternative a1) could be configurable, and 2 and 4 seems like reasonable values.
Proposal 4: It is proposed to explicitly signal the notification occasions in SIB13, including MCCHmodificationPeriodCoeff (or notificationRepCoeff, together with modification period to derive notification period), offset of radio frame (value range is FFS) and 3 bits bitmap to indicate subframe location.
Proposal 5: RAN2 is kindly asked to have further discussion on how to set the at least 8 bits of payload in PDCCH with M-RNTI
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5 Annex (Other comments and clarifications received)
	Section
	Company
	Comments and clarifications

	2.1 
Issue 1
	Huawei
	We proposed to push the notification in the last 3 radio frames of the MP in the fixed subframe number FFS. Regarding that FFS:

We would prefer to use a paging subframe to allow the connected UE to check for BCCH and MCCH notification in one subframe, but it seems there are concerns about PDCCH load. We think MBSFN subframes should be ruled out since currently the RRC indicate that UE does not look for DL assigments there (see R2-095508) and RAN1 responds to RAN2 that there is "some cost associated to such a change" and "could not agree that it is worthwile" (R2-096307). Hence a downlinkn, non-paging, non-MBSFN suframe is suitable. We propose to pick the last one in the radio frame, to allow MCE send MCCH update as late as possible.
So in order to have a concrete proposal on the table, we would like to propose this rule: the MCCH notification occurs in the downlink subframe with the highest index that is neither configured for MBSFN nor for paging.

	2.1 
Issue 2
	CMCC
	For alternative c) of section 2.1, we have some concerns on this solution as follows: 

1. Firstly, this solution is complicated for TDD system and cannot keep commonality between FDD and TDD. For TDD, subframes #0/1/5/6 are potential paging subframes and sending M-RNTI on these subframes should be avoided based on previous discussion. Except these paging subframes, there is no subframe always allocated for downlink use for all the DL/UL configurations. It means that for TDD, we have to specify different notification subframes for different DL/UL configurations. 
2. Secondly, if we cannot ensure that the fixed subframe is allocated for MBMS use, the risk of common search space shortage still exists. Even if P-RNTI is not present, collision among RA-RNTI, SI-RNTI and M-RNTI is still possible.

	2.2
	CMCC, Nokia/NSN
	[Question from CMCC] 

In section 2.2, we think UE will follow the MP and notificationRepCoeff of the interested MBSFN area to receive the notification. If UE would like to monitor multiple MBSFN areas, it can receive the notification from different MBSFN areas respectively. Therefore, our intention in the first version was to focus on the interested MBSFN area and hence only the general formula, like notification period=MCCH MP/notificationRepCoeff was given. I wonder if MCCHmodificationPeriodCoeff in your option has the same meaning as notificationRepCoeff. Or can I understand that if we only talk about the case of only one MBSFN area, alternative a3) is aligned with a1)? If so, we also agree that your expression, i.e. alternative a3), is more clear.
[Response from Nokia/NSN] 

In the case of only one MBSFN area, the two alternatives indeed seem to converge, with the slight difference that we propose to allow independent setting and signalling of the notification period itself. The intention in proposing the new alternative a3) is only to be clear in the case of multiple MBSFN areas. So, the shortest modification period divided by MCCHmodificationPeriodCoeff would define the period of the notification occasion in the cell. A UE only interested in MBSFN area x with MPx (which may not be the shortest), should monitor in MCCHmodificationPeriodCoeff of these notification occasions (i.e. not in every occasion if MPx is not the shortest) every MPx.

	2.2
	CMCC
	For section 2.2, we think both alternative a1 and a2 state that UE shall check for the existence of M-RNTI at each MBMS notification occasion during the MCCH MP in case no M-RNTI is detected. I wonder if this could cover the meaning of alternative c. W.r.t. the comments that we haven’t specified the requirement in system information change procedure but specified the requirement for ETWS. My understandings are:

1. For system information it is true that UE may either read value tag or monitor notification. But for notification indicated by P-RNTI, checking notification modificationPeriodCoeff times (the least value is 2) is used to ensure necessary reliability. Idle UEs monitor its own modificationPeriodCoeff paging cycles in each MP, while connected UEs select any modificationPeriodCoeff paging occasions to receive. Currently in LTE MBMS, we don’t have value tag in MCCH. Therefore, a similar requirement as notification of SI change is needed.

2. For ETWS, we think the intention of specifying that connected UE shall attempt to read paging at least once every defaultpaging cycle is to meet the delay requirement. Since normal connected UEs could pick any modificationPeriodCoeff paging occasions during one MP, the 4s delay requirement of primary notification cannot be guaranteed.

	2.3

Issue 1
	CMCC, Nokia/NSN
	[Question from CMCC]

If notificationRepCoeff (or MCCHmodificationPeriodCoeff) is defined or signaled, there is no need to explicitly signal the value of notification period. I wonder if you also have the same understanding.
[Response from Nokia/NSN]

At least in the case of MCCHmodificationPeriodCoeff, because it is meant as one common parameter even in the case of multiple MBSFN areas, yes: separate signalling of the notification period could be omitted, provided that it is specified as the shortest MCCH modification period in SIB13, divided by MCCHmodificationPeriodCoeff. 

	2.3 

Issue 2
	ZTE
	From ZTE's viewpoint,we are OK with BITMAP approach for the issue 2. But we suggest that the bit-position of any given MCCH in this bitmap should be indicated by the value of mbsfn-AreaId(integer 1..maxMBSFN-Area), it is very simple and has no any ambiguity. So we think it is unnecessary to signal the bit-position for each MCCH in SIB13 using 3 bits.
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