Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG- RAN WG2 Meeting #93 
R2-161455
St. Julian's, Malta, 15-19 February, 2016
Agenda Item:
7.4.4
Source: 
Huawei
Title:
Email discussion report on [92#40][LTE/MTC] Remaining paging issues
Document for:
Discussion and Decision
1 Introduction
This email discussion on [92#40][LTE/MTC] Remaining paging issues aims to progress on the specification work of paging addressing remaining issues discussed in RAN2#91, #92 meetings, as well as in the related contributions submitted in RAN2#91, #91bis, #92 meetings [1-37]. Besides, the paging related agreements made in RAN2 and RAN1 in the last two meetings are further considered, which are also listed in [38-43] for further reference.

 [92#40][LTE/MTC] Remaining paging issues (Huawei)

=>  Intended outcome: Email discussion report to next meeting.

The deadline of this email discussion is Thursday, 2016-01-29, 23:59 Pacific Time. However, we encourage companies to provide their comments before Wednesday 2016-01-27, 23:59 Pacific Time, in order to have time for us to share on the reflector the proposed recommendations and, if applicable, discuss the potential proposals for RAN2 to agree during RAN2#93 meeting.
2 Discussion
This email discussion addresses the following paging related issues: 

-
Multiple narrowbands for paging transmission.

-
nB extension.
-
Reusing PF and PO for Rel-13 MTC.
-
Indication for the repetition number. 
2.1 Multiple narrowbands for paging transmission
A narrowband is defined in RAN1#81 as a set of contiguous PRBs, as Rel-13 low complexity UEs can only support PDSCH reception on 6 contiguous PRBs within a wideband system. To increase the paging capacity and correspondingly reduce the paging blocking probability, it is agreed in RAN1#82 meeting that One or more narrowbands can be configured by eNB for paging. In the following, RAN2 related issues are discussed.
Discussion point 1. How to configure the number of paging narrowbands? Please justify your response by considering the following options:
(1.a) Fixed number.
(1.b) Configured by eNB through SI, e.g. according to the system bandwidth and paging load.
(1.c) Other option, if any.
Table 1. Company's view on Discussion point 1
	Response 1
	Company's name and comments

	1.a. Fixed number
	· 

	1.b. Configured by eNB through SI
	· Ericsson: Based on the following agreement in RAN1#82; “One or more narrowbands can be configured by eNB for paging; a UE monitors a paging occasion in one of the configured narrowbands in the subframe based on at least UE ID at least for paging record(s)”, it is clear that number of paging narrowbands is configured by eNB. The configuration can be broadcasted in a cell that supports Rel-13 LC/CE UEs. Considering that paging related information is broadcasted in SIB2 using RadioResourceConfigCommonSIB information element, it would be natural to provide such information in PCCH-Config. We propose the following (see R2-160018):

PCCH-Config-v13xy ::=



SEQUENCE {

paging-narrowBands-r13


INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-Paging-r13

ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256}
}

· Intel: As stated, RAN 1 has already agreed that it is configurable by eNB. It is logical that the configuration can be broadcast in SIB 2 where all common configurations reside.

· CATT: We support option 1.b configurable by eNB. Given that number of narrow bands required for paging is a function of paging load, the parameter should be configurable by the eNB.
· ZTE: option 1.b: the eNB configures the number of paging narrowbands via SIB2, based on paging load and system bandwidth 
· Nokia Networks: RAN1 #82 agreed one or more narrowbands can be configured by eNB for paging, thus the number should be configurable.
· Samsung: Agree it’s the RAN1 agreement.
· LGE: We support option 1.b according to RAN1 agreement.

· InterDigital: 1b as per RAN1 agreement 

· Qualcomm: The number of paging narrowbands is configured by the eNB, following the agreement in RAN1. The most natural way is to provide this information in SI.
· Huawei, HiSilicon: 1b. Follow RAN1 agreement. 


	1.c. Other option
	· 


As agreed in RAN1, “Configuration of frequency hopping for paging M-PDCCH and MTC-SIBx is in a cell-specific manner”, frequency hopping for paging M-PDCCH is supported, and the hopping interval is also defined. Thus, frequency hopping should be considered during the determination for paging narrowband. 
Discussion point 2. How to determine the UE’s paging narrowband? Please justify your response by considering the following options:
(2.a) by UE_ID and frequency hopping.
(2.b) other option, if any. 
Table 2. Company's view on Discussion point 2
	Response 2
	Company's name and comments

	2.a. by UE_ID and frequency hopping
	· Ericsson: UEs allocated to the same paging occasion should be evenly distributed among the paging narrowbands (or among the hopping sequences, in case frequency hopping is configured). A UE identity should preferably be used. However using UE_ID (IMSI mod 1024) may need some careful consideration to get the desired spreading effect, since it is already used to spread UEs among paging occasions in time domain. We will come back on this.
Our analysis has not been completed yet. We note that using similar formula and same UE_ID for narrow band selection (e.g. “UE_ID mod narrowbands_for_paging”) as for PO calculation (“UE_ID mod N”) will for particular PO not result in any spreading on narrowbands. All UEs with same PO will typically be allocated to the same narrowband. Maybe Option 2.b indicates our intention for this discussion point better.
· Huawei, HiSilicon: Firstly frequency hopping is already agreed in RAN1. Only using UE_ID to spread the paging on frequency domain is not enough, as also indicated by E///, UEs use the same PO have very high probability to use the same narrowband. Thus, it is better to determine the UE’s paging narrowband by BOTH UE_ID and frequency hopping. 
· 

	2.b. Other option
	· Intel: Just the UE ID is needed for the paging narrowband selection. The formula for the narrowband selection determines the narrowband for the first frequency hopping cycle that a UE should monitor for its paging. An example formula is:

· The narrowband for the first frequency hopping cycle (if configured) that a UE should monitor for its paging = UE_ID MOD Configured number of narrowbands for paging where UE_ID can be as defined in 36.304 for PO calculation or different to provide further spreading.
· CATT: UE_ID should be used for calculation of which narrow band to be monitored for the paging by a given UE. However formula should be designed such that UEs monitoring paging in a PF should be evenly distributed on the configured narrow bands for paging. 
· ZTE: option 2.b: UEs can be evenly distributed among the paging narrowbands based on UE_ID
· Samsung: Preferable to use UE_ID. A formula of “UE_ID mode N” can be considerable.
· LGE: We agree with Intel.
· Interdigital: We think that the UE ID should be used for the narrowband index determination.  However, similar to Ericsson’s concern, we think that an additional mechanisms is needed to spread the UE across the narrow bands. If a simple modulo operation is used that is similar to the PO calculation, then there may be a high possibility that all UEs within the same PO subframe end up using the same starting narrowband.  To achieve such spreading we can consider using a simple hashing function can be considered, for example:
· 
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 where A and D are prime numbers and Nb is the number of narrowbands configured for paging
· Qualcomm: We agree with Intel
· 

	
	· 


Discussion point 3. As agreed in RAN2#89bis, an idle mode UE in enhanced coverage does not inform the network when it changes the extended coverage level. This means, sometimes the network and the UE may have unsynchronized information about UE’s coverage enhancement level. Following the current spirit of design, it seems quite straightforward to agree that the UE’s paging narrowband is determined irrespective of the UE’s coverage extension level. Companies are invited to provide their views on the following question, and justify your response.
Question: Whether the UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level?
Table 3. Company's view on Discussion point 3
	Response 3
	Company's name and comments

	Yes
	· Ericsson: We agree that a Rel-13 LC/CE UE’s paging narrowband is determined irrespective of its coverage enhancement level. We think this is clear by intuition based on the related previous agreements in RAN2.
· Intel: Including coverage level or other parameters in determining the narrowbands for paging may result in a less even distribution of UEs between narrowbands for paging compared to just using UE ID. Some narrowbands, with a greater concentration of UEs, will experience increased probability of blocking and false paging (false paging refers to the UE decoding the PDCCH when it is not actually paged). Furthermore, the UE may not gain from early decoding completion if different coverage level is in different narrowband
· CATT: We agree that the UE’s paging narrowband is determined independent of UEs coverage level.
· ZTE: Yes: UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level (also because it can happen that the network and the UE are not always synchronized regarding the UE’s coverage enhancement level)
· Nokia Networks: Determination narrowband based on UE’s CE level would require strict alignment of CE level between UE and eNB. There will be challenge if UE moves which will result in potential inaccurate CE level applied
· Samsung: prefer to keep the current agreement.
· LGE: We does see the gain of using UE’s CE level in determining paging narrowband. Thus, we think the paging narrowband is determined irrespective of the UE’s CE level.

· InterDigital: Yes.  This is a natural consequence of previous RAN2 agreements, not to inform the network of CE level changes

· Qualcomm: This has been the understanding since RAN22#89bis.
· Huawei, HiSilicon: Yes. As agreed in RAN2#91, the M-PDCCH repetition pattern in both time and frequency domain is determined irrespective of the UEs coverage extension level. Thus, the UE’s Paging narrowband is determined irrespective of the UE’s coverage extension level.
· 

	No
	· 


Discussion point 4. If the paging load is high or the system bandwidth is narrow, UEs with different coverage enhancement level might be difficult to be separated in different paging narrowband. In this case, the eNB may choose to multiplex the paging for multiple UEs into one paging message, or choose to postpone the paging for some of the UEs to the subsequent paging occasions. Anyway, this is up to the eNB implementation. Thus, the number of paging record included in one paging message can be flexible (i.e. between 1 and 16 as today). Companies are invited to provide their views on the following question, and justify your response.
Question: whether the proposal that the number of paging record included in one paging message can be flexible is agreeable?
Table 4. Company's view on Discussion point 4
	Response 4
	Company's name and comments

	Yes
	· Ericsson: We think this should be flexible similar to the legacy mechanism considering that it is up to the network to decide how robust the paging message should be transmitted or how many UE IDs should be multiplexed in the paging message based on paging load etc. On the other hand, it would be good to discuss TBS for paging messages within the context of this discussion point based on the following agreement in RAN1#83:”MCS of MPDCCH for scheduling paging messages is indicated by 3 bits (truncated MCS).” We assume that the following set of TBS values can be used in that case. 
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If ue-Identity contains IMSI, for each UE the size of PagingRecordList can range from 25 bits (= 24 + 1) to 61 bits (= 60 + 1). If ue-Identity contains S-TMSI, for each UE the size of PagingRecordList is 41 bits (= 40 + 1). Since max TBS can be 208 bits and S-TIMSI is typically used for paging, max ~4 UE identities (S-TMSI 41 bits + some L3/MAC overhead) can be transmitted in a paging message. This can be captured by stating in 36.331 that “eNB needs to respect the TBS size limits for paging messages” (similar to what was done for SI in Rel-8). 
· Intel: Yes, it can be left to eNB implementation on the number of paging record to multiplex. If paging records of different coverage level are multiplexed within a paging message, it is assumed that the eNB will use the highest coverage level needed to send the MPDCCH and MPDSCH. When multiplexing the paging records, other than the limit of TBS for paging (as mentioned by Ericsson), the eNB also has to take into consideration the coverage level of the paging records multiplexed (e.g. nB repetition has to be small enough for the repetitions). Hence we do not see a strong need to include the TBS limit for paging as eNB has to take other factors into account as well.
· CATT: the proposal that multiple paging records can be included in one paging message is agreeable to us and the flexibility of how many paging records to be included in one paging message is left to the eNB implementation.
· ZTE: Yes: it should be flexible. The number of paging record can be determined by paging load, TB size for paging message and other factors as well.
· Nokia Networks: agree as the M-PDCCH scheduling could provide such flexibility.
· Samsung: Yes.
· LGE: Agree. We think since the introduction of M-PDCCH for scheduling paging message already enables flexibility of the number of paging records, we does not see the benefit to limit the flexibility.

· InterDigital: Yes

· Qualcomm: We should retain the flexibility allowed by the legacy mechanism.
· Huawei, HiSilicon: Yes. It can be flexible. It can be up to eNB implementation on the multiplexing number of paging record. 
· 

	No
	· 


2.2 nB extension
The current interval time between two paging occasions may not be sufficient for repetition of M-PDCCH and paging messages, which will lead collision between the repetitions of different paging messages. For example, even when the parameter ‘nB’ in paging occasion calculation formula is set to the lowest value of T/32, the maximum separation between two paging occasion is only 32 frames which may be still not enough for hundreds of repetitions. Thus, a longer separation between paging occasions may need to be defined. Based on the formulae given in TS 36.304, one solution is to extend the minimum value range of ‘nB’ for LC/EC MTC. 

Discussion point 5. Companies are invited to provide their views on whether the minimum value range of ‘nB’ given in TS 36.304 should be extended for Rel-13 MTC. Please justify your response, and provide the suggestion values.
Table 5. Company's view on Discussion point 5
	Response 5
	Company's name and comments

	Yes
	· CATT: we see the need for extending nB for eMTC UEs. The number of subframes which can be allocated for paging is limited. The number of paging subframes depend on the frame configuration for TDD and this would further limits the number of subframe available for paging. If nB is not extended, multiple UEs paging records need to be multiplex and could also result in paging blocking. Therefore, to be flexible in allocation, we think nB should be extended at least to T/128.

· ZTE: a maximum separation of 32 radio frames between paging occasions will not be enough for the repetition of paging for extreme coverage enhancement level. An extension of nB up to T/128 is beneficial to avoid overlapping with the next PO.
· Nokia Networks: Agree to extend the nB value
· Samsung: prefer to extend. The max separation of 32 frames could be insufficient to support the repetitions both for M-PDCCH and paging message especially in deep coverage.
· LGE: If we allow the large number of paging records in the paging message as discussed above, it might be necessary to extend nB in order to accommodate the large number of repetitions. We think whether to postpone the paging messages for some UEs or making one big paging message is left to network implementation.
· Huawei, HiSilicon: The interval time between two paging occasions may not be sufficient for repetition of M-PDCCH and paging messages, which will lead collision between the repetitions of different paging messages. For example, even when the parameter ‘nB’ in paging occasion calculation formula is set to the lowest value of T/32, the maximum separation between two paging occasion is 32frames. Thus, a longer separation between paging occasions may need to be defined. Based on the formulae given in TS 36.304, the minimum value range of ‘nB’ should be extended for LC/EC MTC, like T/64, T/128, or lower values.
· 

	No
	· Ericsson: We do not see a need to extend the nB values assuming that a maximum separation of 32 radio frames between paging occasions will be enough. Note that this would increase the blocking probability of paging messages as more UEs need to monitor the same paging occasion. If nB values are extended, this should not impact the legacy paging mechanism, i.e. eMTC specific nB value in SIB2.
· Intel: We also do not see a need to extend the nB further with the limit in TBS. The eNB can always choose to postpone the paging for some of the UEs to the subsequent paging occasions (as in point 5). Furthermore, increasing nB further will reduce the number of paging frames and occasions which will result in more blocking and false paging.
· InterDigital: We also think that 32 radio frames is sufficient.  32 radio frames would give up to potentially 128 M-PDCCH repetitions (with 4 paging subframes/frame) which can be sufficient given the small size of paging DCI (approx.. 14 bits not including CRC).  We do however, think that we should not allow the configuration of 256 for M-PDCCH repetitions as the UE behavior would be unclear at the new paging occasions.  The UE behavior should be simple, a PO should correspond to the starting subframe of a new process, so we shouldn’t allow continuation of a previous repetition in a new PO for the UE.  If 128 repetitions are not sufficient in some cases then the eNB can also use power boosting.  We agree with Intel and Ericsson that increasing nB would result in a higher blocking probability.  
· Qualcomm: Even the smallest separation of 32 frames can still support large M-PDCCH repetitions for paging, hence there is no need to extend nB. Besides, UEs in deep coverage are expected to be configured with longer DRX cycles, which also helps mitigating the problem of page blocking. 
· 


Discussion point 6. If the answer for Discussion point 5 is “Yes”, what are the suggested values for ‘nB’ extension? Please justify your response.
Table 6. Company's view on Discussion point 6
	Response 6
	Company's name and comments

	T/128
	· CATT, ZTE (to support the highest CEL), LGE

	
	· Nokia Networks: The potential Rmax_paging of CSS paging repetition are {8, 16, 32, 64, 128, 256}, thus the separation between two PO shall satisfy those required repetitions, the extended nB could be “T/64, T/128, T/256, T/512” by taking some margins into account
· 

	T/64, T/128 or T/256
	· Samsung (one of them)
· Huawei, HiSilicon: one of them.
· 

	
	· 


2.3 Reusing PF and PO for Rel-13 MTC
In RAN2#91 meeting, it is agreed that starting subframes of the Rel-13 LC and EC paging mechanism can be determined in the same way as the paging occasion in the legacy paging mechanism. However, it is still unclear that the starting subframe means the first subframe of the M-PDCCH for paging scheduling or the first subframe of the PDSCH for paging transmission.
Discussion point 7. Companies are invited to provide their views on what the PF and PO mean for Rel-13 MTC? Please justify your response by considering the following options: 
(7.a) The first subframe of the M-PDCCH for paging scheduling.
(7.b) The first subframe of the PDSCH for paging transmission.
(7.c) Other option, if any.
Table 7. Company's view on Discussion point 7
	Response 7
	Company's name and comments

	7.a. The first subframe of the M-PDCCH
	· Ericsson: It is agreed in RAN1#82 that “M-PDCCH scheduled PDSCH is used to carry paging record(s).” We think it is clear that starting subframe to monitor paging for Rel-13 LC/CE UEs is the first subframe of M-PDCCH message.
· Intel: It is agreed that MPDCCH is supported for scheduling paging and PO calculation should indicate the starting position of the MPDCCH.

· CATT: it is logical to think that the first subframe refers to the M-PDCCH for paging scheduling.
· ZTE: we also assume the first subframe refers to the M-PDCCH for paging scheduling.
· Nokia Networks: RAN1 #83 agreed that the starting SF for all repetition candidates in the Paging CSS shall only start at the paging opportunity SF
· Samsung: support 7.a
· LGE: Otherwise, it would be necessary to introduce another equation for calculating the first subframe of the M-PDCCH. This is regarded unnecessary standardization work from our view.

· InterDigital: It should correspond to the first subframe of the M-PDCCH

· Qualcomm: Agree with Ericsson.
· Huawei, HiSilicon: The first subframe of the M-PDCCH. 
· 

	7.b. The first subframe of the PDSCH
	· 

	7.c. Other option
	· 


2.4 Indication for the repetition number
In RAN1#82 meeting, it is agreed that the M-PDCCH search space for paging includes M-PDCCH candidate(s) with the highest CE level configured in the cell. The UE will decode blindly the M-PDCCH candidates for each EC level configured in the cell. RAN1 has defined the mapping or Rmax_paging to CSS paging repetition candidates. At network side, Rmax can be determined based on the coverage level stored in MME, which is left to the eNB implementation. Rmax should be indicated to the UE. 
Discussion point 8. Companies are invited to provide their views on whether Rmax for M-PDCCH is indicated in SIB2. Please justify your response. 
(8.a) Yes.
(8.b) No. 
Table 8. Company's view on Discussion point 8
	Response 8
	Company's name and comments

	8.a. Yes
	· Ericsson: We think that Rmax_paging is a semi-static parameter based on the enhanced coverage level supported in the serving cell. Rmax_paging should be indicated to the UE, preferably in SIB2. However more information may need to be broadcast such as the number of repetitions required per EC level supported in the serving cell and/or corresponding RSRP thresholds. Note the following agreement in RAN2#91; “The number of M-PDCCH repetitions corresponding to each coverage level will be known to the UE, for example based on information broadcast in system information”.  We propose the following:
PCCH-Config-v13xy ::=



SEQUENCE {


paging-narrowBands-r13


INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-Paging-r13

ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256}

}
· Intel: SIB 2 contains all the channel configuration so it would be logical to include Rmax in SIB 2. However, we do not see a need to broadcast the number of repetitions required per EC level since it is difficult to determine a repetition value for a coverage level due to the different aggregation level the network could use. Hence the number of repetitions can be left to UE implementation based on Rmax and the different combinations of aggregation level and number of repetitions specified in RAN 1 specification.
· CATT: we think it is useful to provide Rmax_paging in SIB2. Otherwise, the maximum value for Rmax_paging should be used in all eNBs.
· ZTE: Yes, as a semi-static, cell dependent parameter, Rmax for M-PDCCH should be sent in SIB2.
· Nokia Networks: The Rmax is cell specific, shall be indicated by system information
· Samsung: Support. But, we cannot see the need to have multiple M-PDCCH repetitions per CE level.
· LGE: Yes. Since this is cell common parameter related to paging, this could be provided in SIB2.

· Interdigital: Agree with Intel –Rmax should be signaling in SIB2, however it should be up to UE implementation to stop blind decoding at a certain repetition level if it determines that it is in a good coverage level.

· Qualcomm: It should be provided as part of PCCH-Config-v13. 
· Huawei, HiSilicon: Yes. Rmax should be indicated in SIB2 to UE. The UE will decode blindly the M-PDCCH candidates for each EC level configured in the cell. Thus, there is no need to indicate the repetition number for each CE level. 
· 

	8.b. No
	· 


2.5 Paging information
The following agreement was made in RAN2#89bis: “Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.”

The eNB forwards the enhanced coverage level to the MME; however it is FFS how the eNB would know UE’s enhanced coverage level. If the intention is to provide such information to the same eNB or make use of it only if it happens to be the same eNB (out of those that receive the paging request from the MME), this may be up to network implementation. Otherwise there is a need to specify the details, e.g. whether such information should be derived based on the enhanced coverage level the UE was in during random access or based on the closest EC level supported in the serving cell when the UE is released from connected to idle mode. There may also be a need to know whether dB or CE level, i.e. 0, 1, 2, or 3, is provided.
Discussion point 9. Please comment on how to derive the EC level related information to be provided from eNB to MME is up to network implementation. If not, provide detailed information on how along with a text proposal.
(9.a) Yes, it is up to network implementation.
(9.b) No. 
Table 9. Company's view on Discussion point 9
	Response 9
	Company's name and comments

	9.a. Yes
	· Ericsson
· Intel: Agree with Ericsson. It should be left to network implementation
· ZTE: Agree with Ericsson. It should be left to network implementation

· Samsung: prefer to leave it up to NW implemention
· LGE: It should be left to network implementation.

· InterDigital: Leave it up to network implementation 

· Qualcomm: This can be up to eNB implementation.
· Huawei, HiSilicon: It can be up to network implementation.
· 

	9.b. No
	· CATT: if we understood the question correct, how to provide the coverage level information from eNB to MME and how it is to be used is out of RAN2 scope and should be discussed in RAN3 and other relevant WGs.

· 


3 Email discussion summary
The following 11 companies participated in the email discussion: Ericsson, Intel, CATT, ZTE, Nokia Networks, Samsung, LGE, InterDitital, Qualcomm, Huawei, HiSilicon. 

Section 3.1 provides a summary of the inputs provided for each discussion point and a set of recommendations based on these inputs.

3.1 Summary
3.1.1 Discussion point 1

How to configure the number of paging narrowbands?

· All companies think that the number of paging narrowbands should be configured by eNB through SIB2. 
Proposal 1 for discussion: The number of paging narrowbands should be configured by eNB through SIB2.
3.1.2 Discussion point 2
How to determine the UE’s paging narrowband?

· All companies think that the UE_ID is needed for the paging narrowband selection. 

· 7 companies think that Just the UE_ID is needed.

· 4 companies think that only UE_ID is not enough to spread on narrowbands. 

Proposal 2.1 for discussion: The UE_ID is needed for the paging narrowband selection. 
Proposal 2.2 for discussion: To further discuss whether only UE_ID is enough to spread on narrowbands, and whether more information is needed. 

Discussion point 3
Whether the UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level?
· All companies agree that the UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level. 
Proposal 3 for discussion: The UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level.
3.1.3 Discussion point 4
Whether the number of paging record included in one paging message can be flexible?
· All companies agree that the number of paging record included in one paging message can be flexible. 
· The majority of the companies think it is up to eNB implementation to decide on the multiplexing number of paging record. 
· 1 company thinks that the eNB needs to respect the TBS size limits for paging messages. 
Proposal 4 for discussion: The number of paging record included in one paging message can be flexible. It is up to eNB implementation on the multiplexing number of paging record.

3.1.4 Discussion point 5
Whether the minimum value range of ‘nB’ given in TS 36.304 should be extended for Rel-13 MTC?

· 7 companies think that the minimum value range of ‘nB’ given in TS 36.304 should be extended for Rel-13 MTC. 

· 4 companies thinks that the current 32 radio frames is sufficient. There is no need to extend the ‘nB’ values. 
Proposal 5 for discussion: To further discuss whether the minimum value range of ‘nB’ given in TS 36.304 should be extended for Rel-13 MTC.
3.1.5 Discussion point 6
If the minimum value range of ‘nB’ given in TS 36.304 is agreed to be extended for Rel-13 MTC, what are the suggested values?

· 3 companies prefer to extend to T/128
· 3 companies prefer to extend to T/64, T/128, or T/256

· 1 company prefers to extend to T/512

Proposal 6 for discussion: If the minimum value range of ‘nB’ given in TS 36.304 is agreed to be extended for Rel-13 MTC, to further discuss the value range of ‘nB’. 
3.1.6 Discussion point 7
What the PF and PO mean for Rel-13 MTC?
· All companies agree that it means the first subframe of the M-PDCCH. 

Proposal 7 for discussion: PF and PO calculation should indicate the starting position of the M-PDCCH. 

3.1.7 Discussion point 8
Whether Rmax_Paging for M-PDCCH is indicated in SIB2?
· All companies agree that the Rmax_Paging for M-PDCCH is cell specific, and it should be indicated in SIB2. 
· The majority of the companies think that the UE will decode blindly the M-PDCCH candidates for each EC level. There is no need to broadcast the number of repetitions required per EC level.
· 1 company proposes more information may need to be broadcasted such as the number of repetitions required per EC level supported in the serving cell and/or corresponding RSRP thresholds.
Proposal 8 for discussion: The Rmax_Paging for M-PDCCH is cell specific and shall be indicated in SIB2. The UE will decode blindly the M-PDCCH candidates for each EC level and there is no need to broadcast the number of repetitions required per EC level.
3.1.8 Discussion point 9
How to derive the EC level related information to be provided from eNB to MME?
· The majority of the companies agree that it is up to network implementation. 
· 1 company thinks how to provide the coverage level information from eNB to MME and how it is to be used is out of RAN2 scope. 
Proposal 9 for discussion: How to derive the EC level related information to be provided from eNB to MME should be left to network implementation. 
3.2 Recommendation 
Below are the set of proposals made as a result of the email discussion:
Proposal 1 for discussion: The number of paging narrowbands should be configured by eNB through SIB2.
Proposal 2.1 for discussion: The UE_ID is needed for the paging narrowband selection. 
Proposal 2.2 for discussion: To further discuss whether only UE_ID is enough to spread on narrowbands, and whether more information is needed. 

Proposal 3 for discussion: The UE’s paging narrowband is determined irrespective of the UE’s coverage enhancement level.
Proposal 4 for discussion: The number of paging record included in one paging message can be flexible. It is up to eNB implementation on the multiplexing number of paging record.

Proposal 5 for discussion: To further discuss whether the minimum value range of ‘nB’ given in TS 36.304 should be extended for Rel-13 MTC.
Proposal 6 for discussion: If the minimum value range of ‘nB’ given in TS 36.304 is agreed to be extended for Rel-13 MTC, to further discuss the value range of ‘nB’. 
Proposal 7 for discussion: PF and PO calculation should indicate the starting position of the M-PDCCH. 

Proposal 8 for discussion: The Rmax_Paging for M-PDCCH is cell specific and shall be indicated in SIB2. The UE will decode blindly the M-PDCCH candidates for each EC level and there is no need to broadcast the number of repetitions required per EC level.
Proposal 9 for discussion: How to derive the EC level related information to be provided from eNB to MME should be left to network implementation. 
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