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Max TBS and soft buffer size

R1-161041      On support of larger maximum TBS for TDD                     Huawei, HiSilicon
· Proposal 1: The maximum UL TBS for LC/CE UEs for TDD is increased to 3240 bits within maximum 6PRBs.
· Proposal 2: The size of MCS field in DCI format 6-0A is 5 bits for TDD.

	Company
	Comments and/or questions

	Ericsson
	We sympathize with the intention to make the peak rate in TDD UL more on par with the peak rates in TDD DL and FDD but feel that it may be too late to consider this change in Rel-13.

	Sequans
	Increasing peak-rate was being discussed for several meetings, and eventually was dropped. There is such need, also for FDD, but it can be brought up under future enhancements. At this point we are not confident on the cost/complexity impact of this proposal, therefore we do not support it under Rel-13  

	Samsung
	Can consider in future releases. This is not the only aspect that can be further improved.

	Nokia Networks, ALU, ASB
	Agree with comment from Sequans.

	MediaTek
	It can be discussed in the next release for a completed solution.

	Sierra 
	Agree with comment from Sequans.

	Huawei, HiSilicon
	We would like to make this change in Release 13, to allow TDD to address similar applications as FDD. We agreed to increase the DL HARQ processes for TDD in the last RAN1 meeting in order to increase the peak data rate. For UL the peak data rate for TDD is still very limited. The proposal is a relatively straightforward change to make (we show the minimal specification impact in our contribution), and the cost difference is a couple of percent for TDD UEs. Actually eMTC for TDD will not benefit from the cost reduction if it cannot be implemented in similar applications to FDD, and then the benefits from other techniques we have agreed for TDD are less meaningful. Considering the marginal specification and cost impact, and the importance from a real implementation perspective, it is important to complete R13 eMTC with a reasonable TDD design. Left to a later Release, TDD eMTC could struggle to meet deployment cases that exist now for Rel-13. 

	Intel
	Agree with Sequans. 

	QC
	We are open to discuss the proposal and potentially adopt it if it can be done with no RAN2 impact and no delay in completion. Otherwise, it can be discussed in the next release.

	InterDigital
	Same view with QC

	Summary
	Huawei/HiSilicon proposes to increase the maximum UL TBS for LC/CE TDD UEs from 1000 bits to 3240 bits in order to bring the TDD UL peak rate more on par with the peak rate for TDD DL and FDD.

Qualcomm and InterDigital express that the proposal can potentially be adopted if it can be done with no RAN2 impact and no delay in eMTC completion, otherwise the proposal can be considered in Rel-14.

Ericsson, Sequans, Samsung, Nokia/ALU/ASB, MediaTek, Sierra and Intel express the view that it may be too late to consider this in Rel-13.



R1-161044      On total soft channel bits for eMTC             Intel Corporation
· Proposal 1: The total number of soft channel bits for Rel-13 eMTC UEs is 12672 based on the assumption of Limited Buffer Rate Matching (LBRM).

	Company
	Comments and/or questions

	Ericsson
	We sympathize with the intention to further reduce the UE complexity but feel that it may be too late to consider this change in Rel-13.

	Sequans
	Same as Ericsson

	Samsung
	Can consider in future releases. This is not the only aspect that can be further improved.

	Nokia Networks, ALU, ASB
	Same as Ericsson.

	Sony
	We support this proposal.  We believe has very little to no impact to UE performance and can lower UE cost.

	MediaTek
	LBRM has been used already. Such change can significantly reduce UE cost and complexity, which is preferred in this release.

	Sierra
	Agree with Sony, MediaTek, and Intel that this is low hanging fruit to reduce the cost of the device with very little standards changes and very little performance degradation.

	Intel
	From specification work perspective, there’s hardly any additional work needed; and we don’t think it’s “too late” as it doesn’t affect other agreements in RAN1 or other WGs. Instead, this is a good opportunity we have in Rel-13 to help reduce the device cost of LC UEs.

	QC
	We are open to discuss the proposal and potentially adopt it if it can be done with no RAN2 impact and no delay in completion. Otherwise, it can be discussed in the next release. 

	InterDigital
	Same view with QC

	Summary
	Intel, Sony, MediaTek and Sierra support the proposal to use Limited Buffer Rate Matching (LBRM) to further reduce the Cat-M1 UE soft buffer size.

Qualcomm and InterDigital express that the proposal can potentially be adopted if it can be done with no RAN2 impact and no delay in eMTC completion, otherwise the proposal can be considered in Rel-14.

Ericsson, Sequans, Samsung, Nokia/ALU/ASB express the view that it may be too late to consider this in Rel-13.



Simultaneous reception

R1-160403      On UE capabilities for eMTC Intel Corporation
· Proposal 1: To specify that, within one TTI, the new DL category M1 UEs do not need to support simultaneous reception of multiple transport blocks as a new Note in Table 4.1A-1 of TS36.306.

	Company
	Comments and/or questions

	Ericsson
	Support for downlink reception type combinations will be specified in 36.302 (see draft CRs in R2-161375 and R2-161696).

	Sequans
	Support the proposal 

	Samsung
	Support the proposal

	Nokia Networks, ALU, ASB
	Support the proposal

	Sony
	Support.  We should however allow a DL & UL grant to be received at the same time for FD-FDD Mode A UE.

	MediaTek
	Support the proposal. The changes can be applied for both 36.306 and 36.302.

	Sierra
	Support the proposal

	Huawei, HiSilicon
	Downlink reception types are handled I 36.302 (a RAN2 spec), so we should not need to take any specific action in RAN1. The Type0,1,2 CSS procedures also relieve the UE from simultaneous monitoring of the related search spaces which should be all that is needed in RAN1.

	Intel
	Support our own proposal.  Also, agree with MediaTek that in addition to 36.302, it would be good to clarify this in the UE category table (Table 4.1A-1) of 36.306.

	Qualcomm
	No need to have a note in 36.306. Should be addressed in 36.302. 

	InterDigital
	Support

	Summary
	Intel, Sequans, Samsung, Nokia/ALU/ASB, Sony, MediaTek, Sierra and InterDigital support the proposal to specify in 36.306 that DL category M1 does not need to support simultaneous reception of multiple transport blocks within a TTI.

Ericsson, Huawei/HiSilicon and Qualcomm express that the supported downlink reception type combinations should be specified in 36.302 rather than 36.306, and that 36.302 CRs have already been submitted to RAN2.



R1-160403      On UE capabilities for eMTC Intel Corporation
· Proposal 3a: Rel-13 UE, supporting only CE mode A, only supports combining the SI messages within the same SI window (i.e. same SI design as legacy).
· Proposal 3b: Rel-13 UE, supporting CE modes A and B, supports combining of SI messages across different SI windows (i.e. different SI design than legacy).

	Company
	Comments and/or questions

	Ericsson
	Proposal 3b seems to be in line with RAN1 agreement. We would like to understand the potential performance impacts before agreeing to Proposal 3a.

	Sequans
	We are ok either way. Going with proposal 3a may be too restrictive though. For example, UE in CE mode A requiring 32 repetition means all repetition have to pushed in a single SI window.  

	Panasonic
	As far as SI reception performance requirement is satisfied (assuming to be specified in RAN4), to restrict only SI window or not by CE mode A only UE is up to UE implementation. 

	Samsung
	Same view as Panasonic – also, proposal 3b is according to RAN1 considerations.

	Nokia Networks, ALU, ASB
	We prefer Proposal 3b.

	Sony
	Since UE reads SI in idle mode, the UE is neither in Mode A nor Mode B (Mode A & B are RRC Connected modes).  If the UE has the ability to combine across SI, it should be able to do so in Idle mode regardless whether it will transit to Mode A or Mode B when connected.  Besides the UE should have sufficient memory to do so.

	MediaTek
	Proposal 3b is OK. Maybe we can firstly clarify the key difference between CE Mode A and CE Mode B from UE capability perspective. The main difference seems only the different DCI sizes.

	Sierra
	Agree with Sony’s view

	Huawei, HiSilicon
	RAN1 already seems to have agreed to 3b. 

	Intel
	We’d like to provide some additional background here. Proposal 3a has been motivated by the RAN2 agreement of extending the SI window sizes – and the reason for this SI window extension was to enable UEs in “shallow coverage” to acquire the SI messages within a single window. 
To the question from Sequans, the extension of the LTE SI window sizes to those for eMTC should be able to accommodate the number of repetitions expected for CE Mode A – we don’t expect this number to be above 16.
While Sony’s observation is true, what Proposal 3a is concerned about is what is expected from a UE that supports only CE Mode A and not CE Mode B, and hence, relates to MediaTek’s comment, in that this is another aspect that differentiates UEs in CE modes A and B from a UE capability perspective.

	Qualcomm
	Similar view as Panasonic, this can be left to UE implementation

	InterDigital
	Support

	Summary
	Intel and InterDigital support the proposal to only require support of SI message combining across different SI windows for UEs that support CE mode B, meaning that UEs that only support CE mode A only need to support SI message combining within the same SI window (which is the legacy behaviour).

Panasonic, Samsung and Qualcomm express that as long as the SI reception performance requirements are fulfilled, the details of the SI message combining should be up to the UE implementation.

Ericsson, Sequans, Nokia/ALU/ASB, Sony, MediaTek, Sierra and Huawei/HiSilicon express various concerns with the proposal.



UE power class

R1-160403      On UE capabilities for eMTC Intel Corporation
· Proposal 4: Rel-13 Low Complexity (LC) UE (“Rel-13 reduced BW UE”) supports 20dBm and 23dBm both as optional UE power classes.

	Company
	Comments and/or questions

	Ericsson
	We agree that Cat-M1 UEs should be able to support either power class (20 or 23 dBm). The UE ought to report its power class to the network in order to enable the network to take it into account in e.g. mobility procedures.

	Sequans
	Agree with the proposal that power class is a capability 

	Panasonic
	Cat-M1 UE is only allowed to support 20dBm and 23 dBm as UE power class.

	Samsung
	Cat-M1 supports 20dBm and 23 dBm as UE power class – no need for UE to report power class

	Nokia Networks, ALU, ASB
	Agree with Ericsson comment.

	Sony
	Agree with proposal.

	MediaTek
	Support the proposal. It seems no need of signalling to indicate UE power class.

	Sierra
	Agree with the proposal that power class is a capability 

	Huawei, HiSilicon
	Support of the reduced power class should have support of BW reduction as a pre-requisite, i.e. it applies to LC UEs or UEs with the low-cost capability.

	Intel
	Whether capability signaling is needed or not (i.e., some other means, e.g. PHR, could be used) to indicate UE power class may need some further discussions. 

	QC
	Power class signalling would be required.

	InterDigital
	Agree with the proposal and power class should be reported

	Summary
	All respondents support the proposal that LC UE should be able to support the 20-dBm power class as well as the 23-dBm power class.

Huawei/HiSilicon proposes that LC should be a prerequisite for the 20-dBm power class.

Ericsson, Sequans, Nokia/ALU/ASB, Sierra, Qualcomm and InterDigital express that the (20-dBm) power class needs to be indicated as a UE capability to the network. 

Samsung and MediaTek see no need for the UE to report its power class to the network.



Coverage enhancement capabilities

R1-160403      On UE capabilities for eMTC Intel Corporation
· Proposal 2a: In relation to coverage enhancement (CE) feature, define the support of CE mode A as conditional mandatory to CE mode B i.e. while a UE can support only CE mode A, if CE mode B is supported, CE mode A is supported as a pre-requisite.
· Proposal 2b: For Cat M1 UEs, to define the support of CE mode A as mandatory and the support of CE mode B as optional.
· Proposal 2c: For other UEs, e.g., Cat 0, Cat 1, etc., to define the support of CE mode as optional, however, if such UEs support CE feature, then they should also support the feature set defining Cat M1 UEs that includes support of a maximum of 1000 bits TBS for unicast and broadcast transmissions and a maximum of 6 PRB UE channel bandwidth.
· Proposal 5a: All Rel-8/9/10/11/12 mandatory features are defined as optionally supported by Cat M1 UEs.
· Proposal 5b: If there is any Rel-13 mandatory feature, it is defined as optionally supported for Cat M1 UEs.
R1-160751      Discussion on the introduction of UE capability for R13 eMTC                 Huawei, HiSilicon
· Proposal 1: Bandwidth reduction and coverage enhancement can be regarded as newly added capabilities on top of Rel-12 Category 0 UEs.
R1-160807      CE behaviour for normal category UEs       Panasonic Corporation
· Proposal 1: Normal UE is not required to support CE mode A.
· Proposal 2: Normal UE is allowed to be optionally support CE mode B.
· Proposal 4: CE mode A is mandatory for LC UEs.

	Company
	Comments and/or questions

	Ericsson
	As we have expressed in the Rel-13 UE capability discussion on the RAN1 email reflector, our view is that:
· CE mode A support should be mandatory prerequisite for Cat-M1 UE
· CE mode A support should be optional feature for all higher UE categories
· CE mode B support should be optional feature for all UEs including Cat-M1 UE
· CE mode A support should be mandatory prerequisite for CE mode B support

	Sequans
	We support 
· Cat-M1 as a separate UE category
· CE mode B to be optional capability for both Cat-M1 and higher UE categories 
· CE mode A is mandatory for Cat-M1. About CE mode A for higher UE categories, we are not sure how it will work - as there is an overlap in coverage region for UE in CE mode A and higher UE category operating as normal UE.  

	Panasonic
	We are now ok with Ericsson's approach.
On Sequans's comment on normal UE operation, I think our figure in the next question may be useful.

	Samsung
	Same view with E///. Also, if other UEs support CE mode A/B, they should also support the feature set defining Cat-M1 UEs (e.g. support a maximum of 1000 bits TBS for unicast/broadcast and a maximum of 6 PRB UE channel bandwidth)

	Nokia Networks, ALU, ASB
	Support of mode A is a mandatory pre-requisite for CE mode B, then

For Cat-M1 UE:   
· CE mode A support MANDATORY
· CE mode B support OPTIONAL
For higher UE categories:
· CE mode B support OPTIONAL


	Sony
	We are ok with Ericsson’s proposal.

	MediaTek
	Ok with Ericsson’s proposal. At least Cat-M1 is preferred for eMTC as a new UE category.

	Sierra
	Agree with Ericsson’s proposal

	Huawei, HiSilicon
	We made some related comments in the FGI discussion:
1. The work output of rel-13 eMTC UE is a low complexity UE. On top of this, additional coverage enhancement (e.g., CE up to 15dB) is available. Per the WID, the additional coverage enhancement can also be made available for “Other UE”, though (for better or worse) RAN later decided that any divergence from the functional operation of the low complexity UE should be minimized. Therefore:
0. The basic feature consists of the functions required for low complexity, which may be broadly characterized by the aspect with the biggest cost impact and specification change – “bandwidth reduction”. (This incorporates 6 PRB, 1000 bit TBS, etc but not any particular RF implementation, which is useful for Other UE that may have this capability in order to support CE via mimic’ing).
0. We also developed coverage compensation (using mode A) to make up for the low cost/complexity feature. Though it is possible that low complexity could be available without coverage compensation, it is unlikely that any rel-13 UE will or should be built that cannot compensate. So coverage compensation (mode A) should be part of the basic feature.
0. In addition, given the RAN decision it does not make sense to discuss coverage enhancement using more than 6PRB. Therefore mode A and mode B must be dependent on the basic low complexity feature. For the purposes of mimic’ing, mode A does not offer much CE so only mode B may be worth mimic’ing. However mode B functionally uses much of the mode A mechanisms. So additional coverage enhancement can be made optional on top of the basic feature including coverage compensation.
1. Following from #1, this is a group of features, not a category. Categories are handled separately from feature groups, so this FGI should not be named ‘category M1’. The term “CE mode B” is better to have in the comments rather than the FG name to avoid confusion between UE feature reporting and RRC

	Intel
	Agree with E/// and Samsung.

	QC
	We are ok with E/// proposal

	InterDigital
	Agree with Ericsson

	Summary
	RAN2 endorsed a 36.306 CR (R2-157139) in December 2015 where:
· Categories ‘DL category M1’ and ‘UL category M1’ are defined
· Capabilities ‘ceModeA’ and ‘ceModeB’ are defined

Ericsson, Sequans, Panasonic, Samsung, Nokia/ALU/ASB, Sony, MediaTek, Sierra, Intel, Qualcomm and InterDigital support the following proposals:
· CE mode A support should be mandatory prerequisite for Cat-M1 UE
· CE mode A support should be mandatory prerequisite for CE mode B support
· CE mode B support should be optional feature for all UEs including Cat-M1 UE

Huawei/HiSilicon expresses the view that a ‘bandwidth reduction’ capability should be defined which would serve as the common component for the LC UE and the CE feature(s).

Ericsson, Panasonic, Samsung, Sony, MediaTek, Sierra, Intel, Qualcomm and InterDigital support the following proposal:
· CE mode A support should be optional feature for all higher UE categories

Samsung and Intel stress that if a higher UE category supports CE mode A/B then it should do this with the same feature set as Cat-M1 (e.g. support a maximum of 1000 bits TBS for unicast/broadcast and a maximum of 6 PRB UE channel bandwidth).



Switching between normal mode and CE mode

R1-160807      CE behaviour for normal category UEs       Panasonic Corporation
· Proposal 3: Inter frequency aspect and PLMN selection aspect should be further discussed in RAN2.

	Company
	Comments and/or questions

	Ericsson
	No comment from RAN1 point of view

	Sequans
	Agree, non-RAN1 discussion

	Panasonic
	No need to confirm all following figure in RAN1 but would like to check the following assumption is correct or not.
- In order to receive PSS/SSS/PBCH correctly for CE mode corresponding condition, UE needs to receive enhanced coverage way of PSS/SSS/PBCH reception is required. 




	Samsung
	No RAN1 action 

	Nokia Networks, ALU, ASB
	Agree, non-RAN1 discussion

	Sony
	Let RAN2 discuss this.

	MediaTek
	Up to RAN2 discussion

	Sierra
	Agree this needs to be discuss more in RAN2

	Huawei, HiSilicon
	RAN2 discussion.

	QC
	RAN2 discussion

	InterDigital
	RAN2 issue

	Summary
	Panasonic would like RAN1 to confirm whether the UE needs to apply coverage enhancement techniques in order to receive PSS/SSS/PBCH properly when the UE is in a coverage condition corresponding to CE mode A/B.



Support of legacy capabilities

R1-160403      On UE capabilities for eMTC Intel Corporation
· Proposal 5a: All Rel-8/9/10/11/12 mandatory features are defined as optionally supported by Cat M1 UEs.
· Proposal 5b: If there is any Rel-13 mandatory feature, it is defined as optionally supported for Cat M1 UEs.

For comparison, for Rel-12 Cat-0 UE, RAN1 made the following recommendations to RAN2 in LS R1-145463:
· The same features apply for cat0 FDD UEs as those that apply for cat0 HD-FDD UEs.
· The same mandatory/optional features are supported for cat0 UEs as those that are supported for cat1 UEs except the following:
· CRS interference handling for FeICIC WI in Rel-11 to be optional
· DMRS with OCC and SGH disabling for UL MIMO WI in Rel-10 to be optional

	Company
	Comments and/or questions

	Ericsson
	Presumably there are at least some Rel-8 features that need to be supported by Cat-M1.

	Sequans
	Perhaps the mandatory features should be examined more closely 

	Panasonic
	"All Rel-8/9/10/11/12 mandatory features are defined as optionally" is meant as "all Rel-8/9/10/11/12 mandatory features but to be able to indicate the capabilities are defined as optionally?

	Samsung
	Further discussion is needed

	Nokia Networks, ALU, ASB
	Agree with Sequans comments.

	MediaTek
	Agree with the principle of the proposals. The details are up to further discussion including the potential impact on the signaling.

	Sierra
	Agree with Sequans comments that like for CAT-0 each feature needs to be examined

	Huawei, HiSilicon
	The basic principle may be ok, similar to the Rel-12 decision, but the detail needs more consideration.

	Intel
	Looks like further discussions are needed – agree with Ericsson’s observation that some Rel-8 features may be needed as mandatory. We were initially considering defining them as all optional with support to indicate capability (as pointed out by Panasonic, thanks!), but we can discuss each feature case-by-case.

	Qualcomm
	We propose to make at least the following mandatory Rel-8 features optional:
· ECP support
· Support of TMs above TM2
· Frequency hopping
For other features, ‘reintroducing’ the Rel-8 FGI bits should be considered

	Summary
	All respondents express that mandatory Rel-8/9/10/11/12/13 features (at least the ones with capability indications or FGI bits) should be examined in order to determine whether they should be made optional for Cat-M1.

Qualcomm proposes that at least the following mandatory Rel-8 features should be made optional for Cat-M1:
· ECP support
· Support of TMs above TM2
· Frequency hopping

Qualcomm also proposes that for other features ‘reintroducing’ the Rel-8 FGI bits should be considered.
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