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1	Introduction
Based on the discussions in RAN#85, a number of proposals for Rel-17 NB-IoT and/or LTE-MTC were identified as being for development into potential Rel-17 WI objectives. Another set of proposals were identified as needing more demonstration of their technical merits before judging whether to take them forward. Companies were invited to respond to the set of draft objectives and ongoing technical merit discussions in the Phase 2 email discussion.
In Section 2, we summarize companies’ views on the draft WI objectives including whether they can be considered for inclusion in Rel-17. In Section 3, we summarize the views on LTE IoT relaying and suggest a way forward. Finally in Section 4, we summarize the views on the proposals needing more demonstration of technical merits, and identify which should be considered for potential Rel-17 work. For such proposals, draft objectives are included in Section 2.
The Rel-17 WID derived from this summary is in RP-192878, for further down-selection among its contents.
NOTE 1: NTN for NB-IoT and LTE-MTC will be discussed in [Non_Terrestrial_Networks].
NOTE 2: NB-IoT and LTE-MTC multicast/broadcast with connection to 5GC will be discussed in [NR_multicast_broadcast].
2	Potential Rel-17 WI objectives
The general format of this section is in the numbering to refer to the proposal identified in RP-192291, and in the following bullet to draft the potential objective wording, including an indication of which of NB-IoT and/or LTE-MTC it would apply to and the responsible core part RAN WG(s). See RP-192878 for the proposed WID derived from these objectives.
Change tracking is included to show where something from the Phase 1 summary has been updated in this version.
2.1	Scheduling and latency enhancement
1. Reduced paging cycle 
· This has been adopted as a Rel-16 WI objective instead. [NB-IoT] [RAN2]
2.2	Peak data rate enhancement
1. Introduce 16-QAM UL/DL
· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH [NB-IoT] [RAN1, RAN2, RAN4]
2. Support of wider bandwidth/multiple NB-IoT carriers
· Specify support for simultaneous usage of the bandwidth corresponding to up to 3 NB-IoT carriers for transmission by a UE and for reception by a UE. [NB-IoT] [RAN1, RAN2, RAN4]

Moderator summary
#1: Received sufficient support in Phase 1 to develop towards a WID objective. The comments in Phase 2 are balanced, with most negative views relating to the relationship between NB-IoT and LTE-MTC data rates. Comments from operators do not show any market-driven concern on this point. A variety of commercial motivations are stated. Therefore it is proposed to continue with the objective in a WID. Comments to section 4.1.3#2 indicate that DL power allocation changes for NPDCCH, NPDSCH would be needed, and it proposed to join it here as a result.
#2: Received sufficient support in Phase 1 to develop towards a WID objective. The situation has changed in Phase 2, and there is not enough motivation to continue the objective.
2.3	Interference and load management
1. Introduce Transmit Power Control command in DCI
· Specify a transmit power control command for NPUSCH to be delivered in DCI at least in connected mode. [NB-IoT] [RAN1]

Moderator summary
#1: Received sufficient support in Phase 1 to develop towards a WID objective. The situation has changed in Phase 2, and there is not enough motivation to continue the objective.
2.4	Power consumption reduction
1. Differentiate between escalated and non-escalated paging
· Specify support for the UE to determine whether a paging message is intended for UEs camping in other cells [NB-IoT][LTE-MTC] [RAN2, RAN3, RAN1] 
2. Very low UE power class, e.g. 0 dBm
· Specify one lower UE power class, to be determined by RAN4, of not more than [3] dBm maximum transmit power, with appropriate MCL relaxations compared to Rel-13. [NB-IoT][LTE-MTC] [RAN4, RAN2].
3. Early UL termination for HD-FDD
· Specify support for early termination of NPUSCH/PUSCH in HD-FDD operation by an indication in DL. [NB-IoT][LTE-MTC] [RAN1]
4. Power consumption reduction for positioning
· Specify technique(s) to reduce the power consumption during positioning procedures. [NB-IoT][LTE-MTC] [RAN1, RAN2, RAN4]
Moderator note: Further work is needed during RAN to develop an objective with clearer scope.

Moderator summary
#1: Received sufficient support in Phase 1 to develop towards a WID objective, and this is still the case in Phase 2. No comments were received to change any wording of the proposed objective.
#2: Received sufficient support in Phase 1 to develop towards a WID objective, and this is still the case in Phase 2. Several requests were made to include LTE-MTC. Concerns about the impact on repetition were stated – it is suggested these might be handled with similar wording as used in the Rel-14 NB-IoT WID when the 14 dBm power class was introduced (i.e. “…with appropriate MCL relaxations compared to Rel-13”).
#3: Added as a result of Section 4.1.4#3.
#4: Added as a result of Section 4.1.4 and 4.2.3#1.

2.5	Further improved NB-IoT carrier operations
1. Frequency hopping between NB-IoT carriers
· Specify frequency hopping among DL NB-IoT carriers, and among UL NB-IoT carriers [NB-IoT][RAN1, RAN4]
2. Coverage level, UE capability, and service association to NB-IoT carrier
· Specify Introduce support for NB-IoT carriers  selection based on coverage level, service, or UE capability, and carrier-specific configuration (e.g. to be configured at NB-IoT carrier-specific level with parameter(s) that up to Rel-16 are configurable only cell-specifically, e.g. the maximum number of repetitions UL/DL, DRX cycle configurations, etc). [NB-IoT] [RAN2, RAN3]
3. Cross carrier scheduling
· Specify support for DCI formats N0 and N1 transmitted on a given carrier to be able to schedule NPUSCH and NPDSCH respectively, on the same or another NB-IoT carrier. [NB-IoT] [RAN1, RAN2]
Moderator summary
#1: Received sufficient support in Phase 1 to develop towards a WID objective. The situation has changed in Phase 2, and there is not enough motivation to continue the objective.
#2: Received sufficient support in Phase 1 to develop towards a WID objective, and this is still the case in Phase 2. It was proposed to add “UE capability”. Based on the comments, the wording is refined.
#3: Added as a result of Section 4.1.3.
2.6	Performance enhancements
1. Finer-grained channel quality reporting in normal coverage
· Specify channel quality reporting suitable for use when DL repetition transmission is not required. [NB-IoT] [RAN1, RAN2, RAN4] 
2. Transmit power boosting above power class maximum
· Specify requirements for a UE permitted to transmit with power higher than its power class maximum. [LTE-MTC] [RAN4]
3. Support of private networks
· Specify support for NB-IoT to be used within non-public networks. [NB-IoT][LTE-MTC] [RAN2, RAN3]

Moderator summary
#1: Received sufficient support in Phase 1 to develop towards a WID objective, and this is still the case in Phase 2.
#2: Received sufficient support in Phase 1 to develop towards a WID objective. The comments in Phase 2 are mixed, with some companies supporting, while others raise queries relating to whether this is permissible and relationship to other power classes with boosting, as well as statements that it would low priority if included. There are statements that if done, it should apply to NB-IoT also. The level of certainty in how or if to handle this proposal is less than others with higher and clearer support, so it is not proposed to discuss further.
#3: Added as a result of Section 4.1.7#3.
2.7	Mobility enhancement
1. Improved RLF-base cell change
· Specify enhanced measurement trigger(s) and RLF procedures to reduce the time taken to change cell change in RRC_CONNECTED state. [NB-IoT] [RAN2].
3	Relaying
In RP-192291 it was proposed to develop IoT relaying into a Rel-17 WI or SI objective(s) towards RAN#86. It was also proposed to try to select the type of relay at the same time.
3.1 Type of relay
Companies were invited to clarify and motivate their preference among the envisaged types of Uu relay.
Moderator summary
There are companies which prefer each of a L1, L2, or L3 relay design. Five companies appear to prefer sidelink relays, although in one case it appears to refer to NR sidelink, which is not possible for LTE devices.  14 companies appear to prefer to Uu based relays, among which a significant number of companies prefer L2 or L3 relay and a number indicate they are supportive of either, with suggestions to have a down-selection phase first. 4 companies prefer L1 relay .  Thus, if there is a WI/SI, it is proposed to include an objective relating to “a Uu based L2 or L3 relay”, and task both RAN1 and RAN2 to provide a report to RAN#87 (one WG meeting) or RAN#88 (three WG meetings) so the WID can be revised with a precise choice.
3.2	Work planning
Companies were invited to say how they would structure the work (if any), as normative work directly, normative work preceded by a study phase, or SI with later discussion about a WI. 
Moderator summary
Seven companies stated they prefer no effort on IoT relay in Rel-17. In total 13 companies stated some preference for having the effort in Rel-17. Of those, there are mixed views on SI, WI, or both, but most are supporting of normative work in Rel-17. Those proposing study are mainly for the purpose of L2/L3 down-selection.
Given the observation in Section 3.1 that anyway a down-selection phase is needed and that this will imply a consideration of feasibility, an overall balance can be struck by approving that there will be normative Rel-17 work, but allowing two RAN cycles beforehand with the task to report on L2 vs L3 in RAN#88.
3.3	Proposal
Updated proposed draft objective:
· Specify support for at least single-hop UL and DL relaying using the Uu interface [NB-IoT][LTE-MTC] [RAN1, RAN2, RAN3].  The solution:
· Shall introduce support for Layer 2 or Layer 3 [Layer XXXX] relaying – see below table.
· RAN1 and RAN2 to report to RAN#88 with their recommendation on which one, or both, should be specified.
· Shall support legacy UEs connecting via a relay node
· Shall have the primary purposes to extend the reach of deployed networks and to extend the battery life of UEs
· Shall maintain the low-cost principles of NB-IoT and LTE-MTC for the remote UE
4	Phase 1 proposals needing more demonstration of technical merits
4.1	NB-IoT
4.1.1	Scheduling and latency enhancement
None.
Moderator summary
“Additional NPDCCH period offsets and k0 values” was re-introduced, although it was identified as not having enough support in Phase 1. Companies still do not appear to see the motivation or technical merits, thus no further discussion is proposed.
4.1.2	Peak data rate enhancement
Moderator summary
A new proposal “Introduction of 4 HARQ processes” was introduced. There is a clear tendency not to support the proposal, for reasons including that Rel-16 WI has discussed the point previously and agreed to not have it, based on gains being not significant, low priority for peak rate enhancement in general, and that other peak rate enhancements would be higher priority. No further discussion is proposed.
4.1.3	Interference and load management
1. Prevent NPRACH coverage level ramping in high NRSRP
2. DL power allocation for NPDCCH, NPDSCH
Moderator summary
#1: Only two companies expressed a view, although both were supportive. This is too little interest to discuss further by comparison to the interest level exhibited elsewhere.
#2: Only 3 companies expressed a view, but it is pointed out correctly that the proposal is needed should DL 16-QAM be introduced. It is proposed to join the two discussions together as a result and hence limit the scope of the proposal to what is necessary for DL 16-QAM. See section 2.2#1.
“Introduce PHR in connected mode” was re-introduced, although it was identified as not having enough support in Phase 1. The overall situation is balanced. However, it is justified by linkage to the introduction of TPC command in DCI (section 2.3#1), which lacks enough motivation to proceed. Therefore no further discussion of PHR is proposed.
“Cross carrier scheduling” was re-introduced, although it was identified as not having enough support in Phase 1 and few views in general. In Phase 2, many more comments were received and overall there is enough motivation to proceed with developing a WID objective.
4.1.4	Power consumption reduction
1. Relaxed paging monitoring
2. Additional NRS, at least for in-band operation mode
3. Early UL termination for HD-FDD

Moderator summary
#1: A detailed motivation is given, and a minimal majority are supportive (with some suggesting including in LTE-MTC also), but the level of interest overall is much less than other proposals. One negative comment prefers to spend time on relay instead of this proposal. It is suggested to prioritize proposals with higher interest levels, and thus not to discuss this further.
#2: Companies still do not appear to see the motivation or technical merits, thus no further discussion is proposed.
#3: This is generally supported, although a concern on benefits and specification impact is stated. A WID objective is proposed in Section 2.4#4.
“Power consumption reduction for positioning” was re-introduced, although it was identified as not having enough support in Phase 1. In Phase 2, the situation is clearly different, with broad support to have an objective. A WID objective is proposed in Section 2.4#5, including LTE-MTC. However, the proposal is not clear from the inputs, and further work will be needed in RAN to see if an agreeable objective can be developed.
4.1.5	Mobility enhancement
1. Reduced reading of neighbor cells’ SI
2. For inter-RAT mobility NB-IoT to/from NR, see Section 4.2.4.

Moderator summary
#1: Only three companies expressed views, of which only two companies are supportive. This is too little interest to discuss further by comparison to the interest level exhibited elsewhere.
#2: See Section 4.2.4.
“Improved RLF based cell change” was introduced. Comments are broadly supportive of the proposal, with one warning that it should not be network controlled mobility. According to the given explanations it is indeed not the case. Thus a WID objective is proposed in (new) Section 2.7. 
4.1.6	Working with NR/5GC
1. UE switching between NB-IoT and NR procedures
NOTE: A few companies requested clarification of the technical nature of the proposal.
Moderator summary
#1: Inputs here are uncertain, and still seem to need clarification. It is also addressed partially under 4.2.4.
The comments on multicast for 5GC will not be addressed in this email discussion, as indicated in the introduction of the Phase 2 template. Interested companies are directed to the [NR_multicast_broadcast] discussion.
4.1.7	Others
1. NB-IoT within smartphones
2. Enhancements to asynchronous shared PUR (pre-configured uplink resources)
NOTE: It was observed that the Rel-16 WI needs to progress further. Companies are encouraged to provide their views by November 22.
3. Support of private networks

Moderator summary
#1: Companies still do not appear to be convinced on the motivation or technical merits, thus no further discussion is proposed.
#2: The single input was negative. No further discussion is proposed.
#3: The numerous inputs are all supportive. Thus a WID objective is proposed in Section 2.6#3, assuming equivalent applicability to NB-IoT and LTE-MTC.
4.2	LTE-MTC
4.2.1	Scheduling and latency enhancement
None.
Moderator summary
 “Additional MPDCCH period offsets” was re-introduced although it was identified as not having enough support in Phase 1, where it had overwhelming opposition. There is little interest shown by comparison to the interest level exhibited elsewhere. It is not proposed to discuss further.
“SI change notification and acquisition in connected mode” was re-introduced although it was identified as not having enough support in Phase 1, where it had overwhelming opposition. Only two companies responded in Phase 2, which is too little interest by comparison to the interest level exhibited elsewhere. It is not proposed to discuss further.
“Further enhancement of Multiple-TB scheduling” was re-introduced although it was identified as not having enough support in Phase 1, where it had overwhelming opposition. However, this was at least in part due to the need to know the Rel-16 WI outcomes which it is now clear do not include the proposal, as noted in most Phase 2 responses. However, the proposal is too unclear, and the comments too divergent on what the objective might contain, to develop into a WID objective. Thus it is not proposed to discuss it further.
4.2.2	Interference and load management
None.
Moderator summary
“Prevent PRACH coverage level ramping in high RSRP” was re-introduced, although it was identified as not having enough support in Phase 1. Only 3 companies clearly support the proposal, and the equivalent proposal in NB-IoT found a similarly low level of support, which is little interest by comparison to the interest level exhibited elsewhere. It is not proposed to discuss further.
4.2.3	Power consumption reduction
1. Power consumption reduction for positioning

Moderator summary
#1: There is general support for this, and taken together with the numerous positive comments relating to the same proposal in NB-IoT, a WID objective is proposed in Section 2.4#5. However, the scope of the proposal is not clear from the inputs, and further work will be needed in RAN to see if an agreeable objective can be developed.
 “Neighbor cell assisted search” was re-introduced, although it was identified as not having enough support in Phase 1. In Phase 2, only two companies expressed a view, although both were supportive. This is too little interest to discuss further by comparison to the interest level exhibited elsewhere.
“Additional reference signals (CRS) for low SNR” was introduced. Apart from the proponent, no support was shown and only 2 companies addressed the proposal. It is not proposed to discuss further.
“Very low UE power class, e.g. 0 dBm” was introduced. Taken together with the comments to the corresponding NB-IoT objective, a WID objective is proposed in Section 2.4#2.
“Relaxed paging monitoring” was introduced, although it was identified as not having enough support in Phase 1. There is little support shown here, but it can be considered together with the corresponding NB-IoT objective in Section 4.1.4#1 as no indication is made that the objective should not exist in both systems. The objective is proposed in section 2.4#3.
[bookmark: _Ref22912751]4.2.4	Mobility enhancement
1. Inter-RAT mobility LTE-MTC and NB-IoT to/from NR

Moderator summary
#1: Inputs are balanced. The overall level of support is much less than exhibited elsewhere. It not proposed to discuss further.
4.2.5	Working with NR/5GC
None.
Moderator summary
“Efficient coexistence with NR” was introduced. Most inputs are not clear on what is proposed and/or state that what is proposed has been done already in Rel-16. It is not proposed to discuss further.
The comments on multicast for 5GC will not be addressed in this email discussion, as indicated in the introduction of the Phase 2 template. Interested companies are directed to the [NR_multicast_broadcast] discussion.
4.2.6	Others
1. Enhancements to asynchronous shared PUR (pre-configured uplink resources)
NOTE: It was observed that the Rel-16 WI needs to progress further. Companies are requested to provide their views by November 22.

Moderator summary
#1: Only 2 inputs were received, with  only 1 supporting. No further discussion is proposed.
“Application layer response enhancement” was re-introduced, although it was identified as not having enough support in Phase 1. It received no responses apart from the proponent in Phase 2. No further discussion is proposed.
[bookmark: _GoBack]“Enhancements to PUR” was introduced. The topic has a number of supporting companies, but the comments are divergent on what an objective might contain, meaning that there is a lower level of support for the individual proposals than found elsewhere, while a generalized objective would be too unclear for WGs to act on.  Thus it is not proposed to discuss further.
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