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1. Introduction
This contribution summarizes the following email discussion in AI 6.2.5.1 regarding UE features for additional MTC enhancements.

[bookmark: _Hlk38046685][100b-e-LTE-UEFeatures-eMTC-02] Email discussion/approval on feature group structure for additional MTC enhancements (20th-24th April) – (DCM, Hiroki)
· Discuss whether to introduce a separate FG for the combination of FG1-3 and the larger UL TBS or to reuse the legacy capability signaling to support the combination
· Discuss whether to introduce separate FGs for the combinations of FG1-10/11/12/13 with each legacy feature or to reuse the legacy capability signaling to support the combinations
· Discuss whether to introduce a separate FG for multi-TB unicast HARQ multiplexing or to add multi-TB unicast HARQ multiplexing as component in FG1-11
· Discuss whether or not to introduce a separate FG for CSI-RS-based feedback with codebook subset restriction
· [bookmark: _Hlk38046695]Confirm to keep FG1-1/3/4/5/6/8/10~19/21~41
· Confirm to remove FG1-20
· Confirm to remove FG1-42 to leave this FG to RAN4
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2. 1-3: PUR for full-PRB in CEmodeA
In [1], FG1-3 is captured as below.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. LTE_eMTC5
	1-3
	PUR for full-PRB in CEmodeA
	1. PUR for full-RPB in CEmodeA
	CEmodeA
	Yes
	N/A
	UL data transmission will use EDT or connected mode instead of PUR in CEmodeA.
	Per UE
	Yes
	N/A
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.

FFS: Whether combination with max UL TBS 2984 bits requires a separate FG
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#100bis-e meeting.
	[4]
	Ericsson
	Proposal 2	Introduce a separate indication for the combination of PUR and the larger UL TBS.



In addition, ZTE also provides the views on the signaling to indicate what combination of Rel-16 features are supported with legacy features
	[2]
	ZTE
	Proposal 5: Re-use the legacy capability signalling to indicate these combination of feature support and clearly specify what combination of feature are supported.




2.1	Discussion 1
Companies are encouraged to provide views on whether to introduce a separate FG for the combination of FG1-3 and the larger UL TBS or to reuse the legacy capability signaling to support the combination.
	Introducing the separate FG supported by: Ericsson, Qualcomm, Sony
	Objected (i.e., reusing the legacy capability to support the combination) by: Huawei, HiSilicon, ZTE, Sanechips

	Company
	Comment

	Ericsson
	Introduce a separate FG for the combination with larger UL TBS for IODT reasons.

	Qualcomm
	We are OK with introducing this separate FG

	ZTE,Sanechips
	The legacy capability signaling can be used together to indicate combination of feature support.

	Ericsson 2
	Regarding the ZTE/Sanechips comment above, it should be noted that a UE may very well have support implemented and (IODT) tested for the Rel-14 feature for larger UL TBS and the Rel-16 feature for PUR without necessarily have support implemented and (IODT) tested for the simultaneous combination of the two features. Therefore, a separate capability indication for this combination is desired.

	Huawei, HiSilicon
	We support to reuse legacy capability signaling.
We have many different features in different releases, if we consider all combinations and have separate FGs, there will be too many FGs. We don’t think this is the usual way to treat legacy features.

	ZTE,Sanechip (2)
	For the UE supporting rel-16 PUR, there are lots of legacy features it might also need to support. It is unrealistic to create FG to indicate combination support.
Suppose if we have to create a FG for large TBS+ PUR, and we know there's MPDCCH improvement which might also going to be supported by those PUR UEs, are we going to create different FGs for TBS+PUR, TBS+MPDCCH_improvment, TBS+PUR+MPDCCH_Improvement  etc  and what if there's another legacy feature enters the discussion?  In the end we may end up with dozens of FGs and indications just for these features.

	Ericsson 3
	Regarding the ZTE comment above, the simple answer is “No”. We will not introduce FGs for the additional combinations mentioned by ZTE. It will be enough to consider the combinations that are currently already on the table. The combinations already on the table represent feature combinations that are important but nontrivial to implement and test, and we want to ensure that they can realistically be deployed in the market by making sure that there is UE capability indication signaling support that facilitates a phased introduction of features and feature combinations. Without this, the feature combinations will probably not be possible to realize in the market due to IODT issues that should be relatively well understood by now.

	Qualcomm 2
	Agree with Ericsson: It is better to introduce a new capability than to regret having done this when we see the IODT issues in the field.

	ZTE,Sanechip (2)
	We are seeing some company use the same argument to add dozens of FG for the combination of legacy feature and rel-16 in section 3.1.  What is the logic that claiming you need FG for TBS+PUR because of " simultaneous support"?, then immediately for TBS+PUR+MPDCCH_ improvement you don't need a new FG for the  " simultaneous support"?
The claim about concern for IODT issue is misleading. The correct step for testing should be when you test the PUR capability, any problem with legacy feature including large TBS should already be considered and tested.  
There is no need to separate this and create a new step and new FG. If this is the norm, then companies could claim they need new FG for any " simultaneous support" of new release and legacy features.

 

	Qualcomm 3
	I think the example brought up by ZTE is not very fortunate. For example, for MPDCCH improvement, the operation is exactly the same for all cases (except for CSI-based, for which we have separate capability). Here, the “DCI” is included in RRC, and we need to make sure that the UE interprets the RRC bits differently depending on the larger TBS being enabled or not.

	ZTE,Sanechip (3)
	Of course UE need to interpret the RRC bits differently depending on the larger TBS being enabled or not. For UE supporting larger TBS , when you test them for PUR, you should make sure they work correctly. The key is you don't need  to separate this into two steps.
I am amazed that such nuance is used to for justification. I would love to see more of such 'argument'  in 3.1 since in that section there are many more requests for this type of  combo FGs, but no "DCI in RRC" issue.

	SONY
	We have sympathy with the “Ericsson 2” view. 
We see a case that the larger UL TBS would be useful as a rel-14 feature, but would not be so useful as a feature combined with PUR (we would expect that the MCS would be chosen more conservatively for PUR, which makes larger UL TBS less likely to be scheduled). So we can see a case that the UE would have implemented (1) larger UL TBS and (2) PUR, but might not have implemented (and tested) both 1+2 together.
So we are OK with a separate FG for larger UL TBS + PUR.

	ZTE,Sanechip (4)
	The MCS depend on the channel status. It is true that MCS may be chosen more conservatively for PUR , but for UE with very good link status (very close to the eNB) they can still utilize larger TBS . So it's not true that because of conservative selection of MCS so larger TBS is not useful for PUR.




FL proposal:
· FG1-3 is kept as a single FG, and legacy capabilities are reused to support combinations.

	Company
	Comment

	Qualcomm
	We think this is pretty dangerous and may lead to not being able to enable a feature forever (e.g. if there are some faulty UEs originally deployed but without IODT opportunity). We would ask companies to reconsider. Could a compromise be to make this “mandatory with capability signaling”?

	Ericsson
	We have a similar view as Qualcomm. Note that the IODT argument is stronger for IoT (LTE-MTC/NB-IoT) devices than for normal (LTE/NR) devices, since the longevity is quite different for IoT devices compared to normal devices, and the possibility for firmware updates may be limited, and therefore extra precaution is motivated.



Updated FL proposal:
· FG1-3 is kept as a single FG, and new FG for the combination of FG1-3 and the larger UL TBS is introduced.


3. 1-10 to 1-13: Multi-TB unicast for DL in CEmodeA
In [1], FG1-10 is captured as below.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. LTE_eMTC5
	1-10
	Multi-TB unicast for DL in CEmodeA
	1. Multi-TB unicast scheduling for DL in CEmodeA
	CEmodeA
	Yes
	N/A
	Each DCI will schedule a single TB instead of multiple TBs in DL in CEmodeA.
	Per UE
	Yes
	N/A
	FFS: How to capture combinations of the unicast multi-TB FGs with the following legacy features:
1. Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
2. Rel-14 feature for new numbers of repetitions for PUSCH in CE mode A
3. Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
4. Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B
5. Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A
6. Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
	Optional with capability signalling

	1-11
	Multi-TB unicast for DL in CEmodeB
	1. Multi-TB unicast scheduling for DL in CEmodeB
	CEmodeB
	Yes
	N/A
	Each DCI will schedule a single TB instead of multiple TBs in DL in CEmodeB.
	Per UE
	Yes
	N/A
	
	Optional with capability signalling
	

	1-12
	Multi-TB unicast for UL in CEmodeA
	1. Multi-TB unicast scheduling for UL in CEmodeA
	CEmodeA
	Yes
	N/A
	Each DCI will schedule a single TB instead of multiple TBs in UL in CEmodeA.
	Per UE
	Yes
	N/A
	
	Optional with capability signalling
	

	1-13
	Multi-TB unicast for UL in CEmodeB
	1. Multi-TB unicast scheduling for UL in CEmodeB
	CEmodeB
	Yes
	N/A
	Each DCI will schedule a single TB instead of multiple TBs in UL in CEmodeB.
	Per UE
	Yes
	N/A
	
	Optional with capability signalling
	



Regarding to FG1-10, following feedbacks are provided in contributions for the RAN1#100bis-e meeting.
	[3]
	Qualcomm
	In our view, there is no need to support 2/4/5 together with multi-TB. 1, 3 and 6 seems easier to support.

	[4]
	Ericsson
	Proposal 5	Discuss which combinations of the multi-TB unicast features and the above listed legacy features that can be supported and which combinations (if any) that need to have separate capability indications.



In addition, ZTE also provides the views on the signaling to indicate what combination of Rel-16 features are supported with legacy features
	[2]
	ZTE
	Proposal 5: Re-use the legacy capability signalling to indicate these combination of feature support and clearly specify what combination of feature are supported.




3.1	Discussion 2
Companies are encouraged to provide views on whether to introduce separate FGs for the combinations of FG1-10/11/12/13 with each legacy feature or to reuse the legacy capability signaling to support the combinations.
	Introducing the separate FGs supported by: Ericsson, Qualcomm, Sony
	Objected (i.e., reusing the legacy capability to support the combinations) by: Huawei, HiSilicon, ZTE, Sanechips, Nokia, NSB

	Company
	Comment

	Ericsson
	Introduce separate FGs for the combinations with 1, 2, 3 and 6 (but not 4 and 5) for IODT reasons.

	Qualcomm
	We have no strong view on what subset of the features may be needed, but the list from Ericsson seems reasonable.

	ZTE,Sanechips
	The legacy capability signaling can be used together to indicate combination of feature support. RAN1 recommends combinations with 1,2,3,6 are feasible.

	Ericsson 2
	Regarding the ZTE/Sanechips comment above, it should be noted that a UE may very well have support implemented and (IODT) tested for the mentioned legacy Rel-14/15 features and the Rel-16 feature for multi-TB scheduling without necessarily have support implemented and (IODT) tested for the simultaneous combination of the features. Therefore, separate capability indications for these combinations are desired.

	Huawei, HiSilicon
	We support to reuse legacy capability signaling.
We have many different features in different releases, if we consider all combinations and have separate FGs, there will be too many FGs. We don’t think this is the usual way to treat legacy features.

	ZTE,Sanechips (2)
	Please see our views in section 2.1

	Ericsson 3
	Please see our views in section 2.1

	Nokia, NSB
	We have no strong view here but we think it make sense to reuse legacy capability signaling. We agree that combination with 1,2,3,6 are reasonable.

	Qualcomm 2
	Please see our views in section 2.1

	ZTE,Sanechips (3)
	Please see our views in section 2.1

	SONY
	The safest thing to do from an IODT perspective is to have separate FGs, so we would be OK with the Ericsson proposal.
We should avoid having FGs considering all permutations and combinations (ZTE proposal in section 2.1) as that will lead to too many FGs.

	ZTE,Sanechips
	If you read carefully, ZTE never propose in 2.1 to have all the permutation and combinations. 
It is given as an example of  consequences if the same principle (not to reuse legacy signaling )from the other proposal. And  of course having all permutation and combinations is unrealistic, 



FL proposal:
· Each of FG1-10/1-11/1-12/1-13 is kept as a single FG, and following legacy capabilities are reused to support combinations.
· 1. Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
· 2. Rel-14 feature for new numbers of repetitions for PUSCH in CE mode A
· 3. Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
· 6. Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B

	Company
	Comment

	Qualcomm
	Similar comment as for Discussion 1.

	Ericsson
	Similar comment as for Discussion 1.

	ZTE,Sanechips
	We haven't seen any specific technical reason why for a UE that is already IDOT tested for the legacy feature mentioned above, when further IDOT testing the new Rel-16 multi-TB feature, the simultaneous support of rel-16 feature and the legacy feature cannot be satisfied. Considering it is a fact nowadays that when an UE supporting new feature it is also supporting lots of legacy feature simultaneously.

We could allow for separate FG for special cases if the simultaneous support is demonstrated to be really difficult. But in general, we should keep the exception as few as possible. 

For compromise, we could accept separate FG in 2.1 but not for 3.1 so far it is very hard to convince us to accept.

	Qualcomm
	We could live with the compromise suggested by ZTE.

	Ericsson
	We could live with the compromise suggested by ZTE, i.e. the combination of FG 1-3 and Max UL TBS 2984 bits discussed in Section 2.1 of this document is made into a separate FG, but the combinations discussed in this Section 3.1 are not made into separate FGs.



4. 1-15: Multi-TB unicast HARQ bundling
In [1], FG1-15 is captured as below.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. LTE_eMTC5
	1-15
	Multi-TB unicast HARQ bundling
	1. DL HARQ bundling for multi-TB unicast scheduling
	1-10
	Yes
	N/A
	Multi-TB unicast will not use HARQ bundling.
	Per UE
	Yes
	N/A
	
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#100bis-e meeting.
	[2]
	ZTE
	Proposal 3:  Add separate feature group for ' Multi-TB unicast HARQ multiplexing, or at least to clarify that if this is included as a component in feature group 1-11 ' Multi-TB unicast for DL in CemodeB'.
Proposal 4: Add the following note for 1-15 "FFS bundling support for TDD".




4.1	Discussion 3
Companies are encouraged to provide views on whether to introduce a separate FG for multi-TB unicast HARQ multiplexing or to add multi-TB unicast HARQ multiplexing as component in FG1-11.
	Introducing the separate FG supported by: ZTE, Sanechips
	Objected (i.e., adding multi-TB unicast HARQ multiplexing as component in FG1-11 or not supporting the feature) by: Ericsson

	Company
	Comment

	Ericsson
	We have no strong preference at this point regarding this issue.

	Qualcomm
	We are a bit confused by this proposal. What is the meaning of HARQ multiplexing?

	ZTE,Sanechips
	Multi-TB unicast HARQ multiplexing is agreed in previous RAN1 meeting

Agreement
For CE mode A, HARQ ACK/NACK feedback bundling or multiplexing on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI. If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback, i.e., no HARQ ACK/NACK feedback bundling or multiplexing. 

	Moderator
	There is following suggestion from Qualcomm.
At least for FDD, I think it is not supported – for TDD, we are still finalizing the mechanism. My suggestion would be to not add this FG for now (since, as per today, there is no multiplexing defined), but we can revisit in May meeting after finalizing the TDD case.

	Huawei, HiSilicon
	We don’t think there is significant difference between the process by UE for bundling/multiplexing. Therefore, we don’t think we need a separate FG. It can be a component.

	ZTE,Sanechips (2)
	Separate FG or combine with bundling both are fine.

	Ericsson 3
	We currently choose to indicate that we object to the introduction of this new FG, since according to the logic expressed by its only proponent (ZTE/Sanechips) in the replies in the other sections in this document, there should not be separate FGs for combinations with legacy features. We do not agree with this logic but think that we should be able to expect some consistency in this work.

	ZTE,Sanechips (3)
	HARQ Bundling or  multiplexing for multiple TB are not legacy feature, it is different from rel-14 large TBS support. We don't understand what is the in-consistency issue here.

	Nokia, NSB
	We have no strong view here but we feel we don’t need a separate FG for the multiplexing.

	Qualcomm 2
	Could anybody clarify what is this feature about? Nobody answered my question or the comment from the moderator. Just to be clear, the agreement that ZTE pasted has the following part:
For CE mode A, HARQ ACK/NACK feedback bundling or multiplexing on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI. If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback, i.e., no HARQ ACK/NACK feedback bundling or multiplexing. 
· RAN1 further compare the performance between HARQ ACK/NACK feedback bundling and multiplexing and down-select between the two options. 

Just for my clarification: could anybody point me to the spec/agreements where the details for multiplexing are described? What is the RRC parameter that enables it? What is the DCI field that does this? Where is the support of multi-bit PUCCH formats for FDD?
The only agreement we have on multiplexing is saying “support multiplexing or bundling, downselect between the two options”, and then we have a lot of agreements describing the bundling but 0 for multiplexing.

	ZTE,Sanechips (3)
	It was missing because of the lack of time, just as for bundling there's lots of left over. We don't see "lot of agreement describing the bundling"  until after the Feb meeting.
 

	Qualcomm 3
	So, just to be clear: ZTE is proposing to add a capability for a feature that, as per today’s spec, does not exist at all, with the hope that somehow RAN1 will decide on all the details during the maintenance phase.
Note that the following agreements were made:
1.- The agreement you cite (emphasis mine):
R1#94b:
For CE mode A, HARQ ACK/NACK feedback bundling or multiplexing on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI. If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback, i.e., no HARQ ACK/NACK feedback bundling or multiplexing. 
· RAN1 further compare the performance between HARQ ACK/NACK feedback bundling and multiplexing and down-select between the two options. 

2.- The following agreement (emphasis mine), almost the same, just removing “multiplexing”
R1#96b:
For CE mode A, HARQ ACK/NACK feedback bundling on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI (details FFS). If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback
· FFS: Maximum bundle size

So, to me the 2nd agreement vaguely means that we are focusing on bundling, but it is true that we forgot to explicitly agree on “no multiplexing”. I don’t think we need to explicitly say “do not support X”, especially in the case where we have an agreement to “donwselect between X and Y” and we ended up defining Y.

Now, about this statement:
We don't see "lot of agreement describing the bundling"  until after the Feb meeting:
Here is the list of agreements including “bundling” (from R1-1913594) apart from the ones cited above:
RAN1#98bis:
Agreement [36.212, 36.213]
For UEs that support multi-TB scheduling with HARQ-ACK bundling, the bundling is enabled/disabled/configured by RRC and the actual bundle size is indicated by DCI

Agreement [36.212, 36.213]
· For UEs that support multi-TB scheduling with HARQ-ACK bundling, the maximum bundle size is 4.
· Strive to reuse Rel-14 HARQ-ACK bundling feature as baseline at least for the non-interleaving case
RAN1#99:
Agreement [36.213]
For multi-TB scheduling with single DCI:
For DL unicast with bundled HARQ feedback in HD-FDD, the starting (absolute) subframe  for the ACK transmission corresponding to TB bundle  is determined as:
1. 
1. 
where denotes the last (absolute) subframe index for bundle ;  denotes the last (absolute) subframe index of the multi-TB transmission;  denotes the number of absolute subframes required to transmit the HARQ ACK for bundle .

Agreement [No specification impact]
For DL unicast with bundled HARQ feedback at least in the interleaving case, the timing relationship between PDSCH transmission and HARQ feedback is the same in the FD-FDD case as in the HD-FDD case.
So, I think we have plenty of details here (although, I agree, some things are still missing even now). For multiplexing, we don’t have a single agreement so far.


	ZTE,Sanechips (4)
	Specification for multiplexing was missing because of the lack of meeting time and there are lot of precedence where RAN1 use maintenance time to finish left over features. 
" Add a capability for a feature that, as per today’s spec, does not exist at all, with the hope that somehow RAN1 will decide on all the details during the maintenance phase"  Isn't  true we are doing this for the TDD bundling right now ?  Note  TDD bundling   is not supported yet but the table seems to suggest this feature exists.
Multiplexing for mode a is an important functionality, especially for TDD. 

	SONY
	Our understanding is that HARQ multiplexing is not supported for MTBG. We noted this understanding in our contribution R1-1910739 in RAN1#98bis.



FL proposal:
· FG1-15 is kept as a single FG, and multi-TB unicast HARQ multiplexing is not supported in Rel-16.



5. 1-35: CSI-RS-based feedback with codebook subset restriction 
In [1], FG1-35 is captured as below.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. LTE_eMTC5
	1-35
	CSI-RS-based feedback for non-BL UE
	1. CSI-RS-based feedback for non-BL UE in CEmodeA
2. Codebook subset restriction for CSI-RS-based feedback for non-BL UE in CEmodeA
	CEmodeA
	Yes
	N/A
	CSI feedback will be based on CRS.
	Per UE
	Yes
	N/A
	FFS: Whether to have a separate FG for CSI-RS-based feedback with codebook subset restriction
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#100bis-e meeting.
	[2]
	ZTE
	Proposal 6:  No separate FG for CSI-RS-based feedback with codebook subset restriction.

	[3]
	Qualcomm
	We propose to separate this.

	[4]
	Ericsson
	Proposal 11	Introduce a separate indication for codebook subset restriction for CRS-RS-based feedback.





5.1	Discussion 4
Companies are encouraged to provide views on whether to introduce a separate FG for CSI-RS-based feedback with codebook subset restriction.
	Introducing the separate FG supported by: Ericsson, Qualcomm, Nokia, NSB
	Objected (i.e., not introducing the separate capability) by: Huawei, HiSilicon, ZTE, Sanechips

	Company
	Comment

	Ericsson
	Introduce a separate FG for IODT reasons.

	Qualcomm
	Introduce a separate FG

	ZTE,Sanechips
	No need to introduce separate FG

	Huawei, HiSilicon
	We support to not introduce a separate capability.

	Nokia, NSB
	We have no strong view here but slight preference to have separate FG.



FL proposal:
· FG1-35 is kept for CSI-RS-based feedback for non-BL UE in CEmodeA, and FG1-35a is introduced for Codebook subset restriction for CSI-RS-based feedback for non-BL UE in CEmodeA.


6. Confirmation on other FGs 
In [1], there are following feature groups for additional eMTC enhancements.
· 1-1	Group WUS without group resource alternation
· [1-2]	Group WUS with group resource alternation
· 1-3	PUR for full-PRB in CEmodeA
· 1-4	PUR for full-PRB in CEmodeB
· 1-5	PUR for sub-PRB in CEmodeA
· 1-6	PUR for sub-PRB in CEmodeB
· [1-7]	PUR serving cell RSRP TA validation
· 1-8	PUR frequency hopping
· 1-9	PUR L1 ACK
· 1-10	Multi-TB unicast for DL in CEmodeA
· 1-11	Multi-TB unicast for DL in CEmodeB
· 1-12	Multi-TB unicast for UL in CEmodeA
· 1-13	Multi-TB unicast for UL in CEmodeB
· 1-14	Multi-TB unicast TB interleaving
· 1-15	Multi-TB unicast HARQ bundling
· 1-16	Multi-TB unicast UL sub-PRB
· 1-17	Multi-TB unicast UL early termination
· 1-18	Multi-TB unicast DL 64QAM
· 1-19	Multi-TB unicast frequency hopping
· 1-20	Multi-TB unicast scheduling gaps
· 1-21	Multi-TB SC-MTCH in CEmodeA
· 1-22	Multi-TB SC-MTCH in CEmodeB
· 1-23	Resource reservation for DL in CEmodeA
· 1-24	Resource reservation for DL in CEmodeB
· 1-25	Resource reservation for UL in CEmodeA
· 1-26	Resource reservation for UL in CEmodeB
· 1-27	Subcarrier puncturing for DL in CEmodeA
· 1-28	Subcarrier puncturing for DL in CEmodeB
· 1-29	DL quality report in Msg3 in Idle
· 1-30	DL quality report in Connected
· 1-31	MPDCCH performance improvement with precoder cycling in CEmodeA
· 1-32	MPDCCH performance improvement with precoder cycling in CEmodeB
· 1-33	MPDCCH performance improvement with CSI-based mapping
· 1-34	MPDCCH performance improvement with reciprocity-based candidates in TDD
· 1-35	CSI-RS-based feedback for non-BL UE
· 1-36	ETWS/CMAS indication in connected mode for non-BL UE in CEmodeA
· 1-37	ETWS/CMAS indication in connected mode for non-BL UE in CEmodeB
· 1-38	LTE control region use for MPDCCH in CEmodeA
· 1-39	LTE control region use for MPDCCH in CEmodeB
· 1-40	LTE control region use for PDSCH in CEmodeA
· 1-41	LTE control region use for PDSCH in CEmodeB
· 1-42	RSS-based measurement improvement


6.1	Discussion 5
The proposal is to confirm that FG1-1/3/4/5/6/8/10~19/21~41 are kept.
Companies are encouraged to provide views if there is a concern or comment on the proposal.

	Company
	Comment

	Ericsson
	Yes, we are fine with the proposal, with the understanding that 1-2, 1-7, 1-9, 1-20, 1-23, 1-24, 1-25 and 1-26 are discussed separately in another email discussion, and with the understanding that this first review round only concerns which FGs should be present in the feature list, not the contents of the fields (prerequisites, optionality, etc.).

	Qualcomm
	We agree

	 ZTE,Sanechips
	FG 1-9 L1-ACK depends on the discussion result of another email thread. So, it is better to review it after all discussion are finished.

	Moderator
	ZTE's comment is about FG1-9, but the proposal does not include FG1-9 since it is under the discussion in other email discussion as mentioned by Ericsson. Also, Ericsson's comment is aligned with my intention that this proposal is just about which FGs should present in the features list and detailed descriptions for the FG can be discussed even after confirming the FG is present. In that sense, I think there should be no problem on this proposal since there is no concern on confirming listed FGs in the proposal so far.

	Huawei, HiSilicon
	The table seems Ok except FG 1-9 is also under discussion, so we suggest to put brackets for 1-9 also.

	SONY
	We are basically OK with the proposal. While there is a need for a FG1-1 to cover Group WUS, our view expressed in the “01-eMTC” email discussion is that group resource alternation is part of the basic FG1-1 and hence FG1-1 should simply be named “Group WUS”.woeevr While 



FL proposal:
· FG1-1/3/4/5/6/8/10~19/21~41 are kept 


6.2	Discussion 6
The proposal is to confirm that FG1-20 is removed.
Companies are encouraged to provide views if there is a concern or comment on the proposal.
	Supported by: Ericsson, Qualcomm, Huawei, HiSilicon, Nokia, NSB, Sony
	Not supported by: ZTE, Sanechips

	Company
	Comment

	Ericsson
	Yes, remove FG 1-20, since the UL gaps needed for UL early termination can be arranged using the UL resource reservation feature, i.e. FG 1-20 is not needed.

	Qualcomm
	1-20 does not exist as an explicit feature, and thus should be removed.

	ZTE,Sanechips
	Oppose remove FG1-20. Need new agreement to revert previous agreement. We should avoid arbitrarily interpreting previous ran1 meeting conclusion, otherwise we need to rewrite all the specification.

	Huawei, HiSilicon
	It can be removed according to the conclusion.

	Nokia, NSB
	It can be removed

	SONY
	We have some sympathy for the ZTE view. However we think that resource reservation can be used (very well) to provide early termination gaps. We think it is time to move on and are hence OK if FG1-20 is removed. owHowe



FL proposal:
· FG1-20 is removed



6.3	Discussion 7
The proposal is to confirm that FG1-42 is removed to leave this FG to RAN4.
Companies are encouraged to provide views if there is a concern or comment on the proposal.

	Company
	Comment

	Ericsson
	Yes, remove FG 1-42 to avoid duplicate/contradicting/confusing information to RAN2 since this feature will anyway be adequately covered in the RAN4 UE feature list.

	Qualcomm
	No strong view, either way current FG1-42 has a lot of FFS to be filled by RAN4

	ZTE,Sanechips
	We suggest follow legacy approach. For Rel-15 it is handled by RAN1.

	Huawei, HiSilicon
	We are fine to remove it and leave it to be handled by RAN4.

	Nokia, NSB
	No strong view here but slight preference to remove it and leave to RAN4 to handle.



FL proposal:
· FG1-42 is removed from RAN1 UE features list



7. Conclusion

Following agreements were made.

Agreements:
· FG1-3 is kept as a single FG, and new FG for the combination of FG1-3 and the larger UL TBS is introduced.
· Each of FG1-10/1-11/1-12/1-13 is kept as a single FG, and following legacy capabilities are reused to support combinations.
· 1. Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
· 2. Rel-14 feature for new numbers of repetitions for PUSCH in CE mode A
· 3. Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
· 6. Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
· FG1-15 is kept as a single FG, and multi-TB unicast HARQ multiplexing is not supported in Rel-16.
· FG1-35 is kept for CSI-RS-based feedback for non-BL UE in CEmodeA, and FG1-35a is introduced for Codebook subset restriction for CSI-RS-based feedback for non-BL UE in CEmodeA.
· FG1-1/3/4/5/6/8/10~19/21~41 are kept 
· FG1-20 is removed
· FG1-42 is removed from RAN1 UE features list
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