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Discussion and decision
1 Introduction

This contribution focus on the foreseen RAN2 impacts to support the higher data rates and VoLTE enhancement [1]:

Higher data rates [RAN1, RAN2, RAN4]

· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· Larger maximum TBS

· Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

· Up to 10 DL HARQ processes in CE mode A in FD-FDD

VoLTE enhancements [RAN1, RAN2]

· Increase VoLTE coverage for half-duplex FDD/TDD through techniques to reduce DL repetitions, new repetition factors, and adjusted scheduling delays.
2 Discussion
RAN2 discussion should start taking into consideration the RAN1#86 agreements [2], also shown on Annex for reference. On summary, the key RAN1 agreed points most relevant for RAN2 at this point are the following:

· FeMTC UEs in RRC_IDLE operates same as Rel-13 eMTC UEs (i.e. receiving 6PRBs and decoding MPDCCH)
· FeMTC UEs in RRC_CONNECTED are mainly optimized, with the following agreed points:

· Rel-13 MPDCCH design is still applicable and, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC.
· Support of wider bandwidth, #PRB ≥ 6, associated with the PDSCH/PUSCH where DL or UL TBS ≥ 2984 bits.

· UEs with same eMTC bandwidth, #PRB = 6, and supporting CE mode A could have a maximum UL TBS = 2984 bits.
2.1 Support of larger maximum UL TBS when using CE mode A and same eMTC bandwidth (6 PRBs)
Our understanding from RAN1 discussion is that eNB indicates the usage of larger TBS (up to 2984bits) via DCI configuration. Therefore there is no need to update anything in RAN2 side apart of the definition of a new optional UE radio capability that indicates the support of this feature or as a new UE category (as the L2 buffer size might be impacted). Moreover in some cases, such as on attach, the size of Msg5 might be quite large and network would benefit to allocate a larger grant already for this Msg5 when using CE mode A. On other hand, this might not be as critical indication considering Rel-12 cat.0 UE and Rel-13 M1 UEs which are all limited to 1000bits. 
Observation 1. DCI is used by eNB to indicate the UE the usage of larger TBS for those UEs supporting larger maximum UL TBS than 1000bits when operating in Bandwidth Reduced and using CE mode A.
Proposal 1. To discuss whether to define (1) a new UE category or (2) a new UE radio capability to indicate the UE support of larger UL TBS, up to 2984 bits, when operating in Bandwidth Reduced with a maximum of 6 PRBs (which implies decoding of MPDCCH).
Proposal 2. To discuss whether there is need to define an early indication on msg.3 to identify a UE support of larger UL TBS, up to 2984 bits, when operating in Bandwidth Reduced with a maximum of 6 PRBs (which implies decoding of MPDCCH).

2.2 Support of wider bandwidth (#PRBs ≥ 6) and larger TBS
Similar to section 2.1, our understanding from RAN1 discussion is that DCI is used by the eNB to indicate the actual bandwidth or TBS to be used by the UE for PUSCH and/or PDSCH. However in this case, it is also foreseen needed that RRC signaling is also used by the eNB to configure the UE with a maximum operational bandwidth in order not to increase the complexity of the blind decoding for the MPDCCH. 
Observation 2. DCI is also used by eNB to indicate the UE the usage of larger TBS for those UEs supporting its operation on larger Bandwidth Reduced than 6 PRBs.
Proposal 3. For a UE supporting of Wider Bandwidth Reduced operation, to define DL dedicated signaling that allows the eNB to configure the maximum UE's operational bandwidth. FFS on details.
Proposal 4. To discuss whether to define (1) a new UE category or (2) define new UE radio capability to optionally indicate the UE support of Wider Bandwidth Reduced operation. The details on the maximum wider BW is up to RAN1 (e.g. during RAN1#86, RAN1 agreed that for Rel-14 BL UEs using CE mode A is 5MHz and it is FFS for other cases - Rel-14 non-BL UEs and any Rel-14 UEs using CE mode B).
Proposal 5. To discuss whether there is need to define an early indication on msg.3 to identify a UE support of Wider Bandwidth Reduced (as explained on proposal 4). 
During eVoLTE SI, there were contributions that explained the benefit for the UE to be able to indicate its UE's preference to get allocated larger UL grant or more robust UL grant when "critical" data were to be sent by the UE (e.g. [3]-[5]). This "critical" data could be understood as packets containing e.g. uncompressed VoLTE packets or I-frames of video. Therefore it would be good for RAN2 to agree on this point in order to discuss further details on preferred signaling as well as other points in UE and network that might need to be specified.
Proposal 6. For a UE supporting of Wider Bandwidth Reduced operation, to define UL dedicated signaling that allows the UE to indicate its preferred operational bandwidth and/or preferred UL grant when "critical" data is identified. Solution details are FFS.
3 Conclusion

The observations captured are the following:
Observation 1.
DCI is used by eNB to indicate the UE the usage of larger TBS for those UEs supporting larger maximum UL TBS than 1000bits when operating in Bandwidth Reduced and using CE mode A.
Observation 2.
DCI is also used by eNB to indicate the UE the usage of larger TBS for those UEs supporting its operation on larger Bandwidth Reduced than 6 PRBs.


The proposal captured are the following:
Proposal 1.
To discuss whether to define (1) a new UE category or (2) a new UE radio capability to indicate the UE support of larger UL TBS, up to 2984 bits, when operating in Bandwidth Reduced with a maximum of 6 PRBs (which implies decoding of MPDCCH).
Proposal 2.
To discuss whether there is need to define an early indication on msg.3 to identify a UE support of larger UL TBS, up to 2984 bits, when operating in Bandwidth Reduced with a maximum of 6 PRBs (which implies decoding of MPDCCH).
Proposal 3.
For a UE supporting of Wider Bandwidth Reduced operation, to define DL dedicated signaling that allows the eNB to configure the maximum UE's operational bandwidth. FFS on details.
Proposal 4.
To discuss whether to define (1) a new UE category or (2) define new UE radio capability to optionally indicate the UE support of Wider Bandwidth Reduced operation. The details on the maximum wider BW is up to RAN1 (e.g. during RAN1#86, RAN1 agreed that for Rel-14 BL UEs using CE mode A is 5MHz and it is FFS for other cases - Rel-14 non-BL UEs and any Rel-14 UEs using CE mode B).
Proposal 5.
To discuss whether there is need to define an early indication on msg.3 to identify a UE support of Wider Bandwidth Reduced (as explained on proposal 4).
Proposal 6.
For a UE supporting of Wider Bandwidth Reduced operation, to define UL dedicated signaling that allows the UE to indicate its preferred operational bandwidth and/or preferred UL grant when "critical" data is identified. Solution details are FFS.
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5 Annex

RAN1#86 agreements on FeMTC higher data rates [2]:

· The wider bandwidth operation is enabled by eNB.

· Wider bandwidth PDSCH/PUSCH is cross subframe scheduled by MPDCCH.

· MPDCCH follows Rel-13 design, which implies that it can be decoded by a UE operating in narrowband operation (6RB).

· If a new grant is introduced for wideband PDSCH/PUSCH, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC.

· For Rel-14 FeMTC UEs, the maximum UL TBS for CEMode A UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD is increased to 2984 bits.

· Idle mode operations reuse the Rel-13 eMTC design.

· Study till next meeting whether there are any issues with a maximum useable PDSCH/PUSCH channel bandwidth which is a multiple of 6 PRBs.

· For Rel-14 FeMTC UEs supporting larger UE channel BW for PDSCH and PUSCH:

· The larger max. DL TBS is at least 2984 bits.

· The larger max. UL TBS is at least 2984 bits.

· For Rel-14 FeMTC UEs with larger TBS and channel BW:

· Idle mode operations reuse the Rel-13 eMTC design.

· For Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is 5 MHz.

· For Rel-14 non-BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is (FFS: 5 or 20) MHz.
