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1
Introduction
In RAN#42, UE capability signaling for early Release 8 UE was discussed based on contributions [1-4]. This document summarizes the discussion results in RAN#42.

2
Separation of signalling for optional features from signalling of initial deployment of mandatory features

It has been proposed to signal the maturity of the feature (e.g. availability of the inter-operability testing, IoT) to the network. This signaling will enable the network to handle early UEs differently from late UEs.

From a Rel-8 UE perspective there is no significant difference between an optional feature and feature with maturity bit. However, it could be expected that in subsequent released (Rel-9 onwards) terminals implement at least majority of the mandatory Rel-8 features. Thus it seems natural to signal the Rel-8 maturity in a way, which is not implicitly inherited for Rel-9 terminals. This is not necessarily true for optional features, which are expected to be optional for Rel-9 terminals as well. 
Based on different expectations for future releases, signaling for optional LTE features should be separated from signaling for initial deployment of mandatory features. According to this guidance, the details of UE capability signaling should be discussed and decided.
3
Initial Grouping proposal for UE capabilities

Below grouping should be used as basis for the discussion to decide the details of UE capability signaling.
Group 1: Low priority L1 features

· Intra-TTI frequency hopping for PUSCH scheduled by UL grant
· Extended cyclic prefix with f = 7.5kHz for DL resource block
· 
· DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)
· Multi-user MIMO for PDSCH
· 
· Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI
· Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI
· PUSCH hopping type 1

Group 2: Medium priority L1 features

· Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b
· Absolute TPC command for PUSCH
· Resource allocation type 1 for PDSCH
· Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI
· Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI

Group 3: Voice optimizations

· Semi-persistent scheduling

· TTI bundling

· 5bit RLC UM SN

· 7bit PDCP SN
Group 4: Short DRX

· Short DRX cycle

Group 5: Long DRX

· Long DRX cycle

· DRX command MAC control element

Group 6: PBR

· Prioritized bit rate

Group 7: RLC UM

· RLC UM (only if the UE does not support voice)

Group 8: Low priority UTRA to E-UTRA state transitions (NOTE: to be considered in the UTRA specifications)
· UTRA URA_PCH to E-UTRA RRC_IDLE cell reselection

Group 9: Low priority GERAN to E-UTRA state transitions (NOTE: UE capability signalling for the features in this group to be considered in the GERAN specifications in a suitable manner)
· GERAN GSM_Connected to E-UTRA RRC_CONNECTED state transition

· GERAN Packet transfer mode to E-UTRA RRC_CONNECTED state transition

· GERAN Packet transfer mode to E-UTRA RRC_IDLE state transition
Group 10: Medium priority E-UTRA to GSM state transitions

· E-UTRA RRC_CONNECTED to GERAN GSM_Idle / GPRS Packet_Idle by RRC Release with redirection

Group 11: High priority UTRA to E-UTRA state transitions (NOTE: UE capability signalling for the features in this group to be considered in the UTRA specifications in a suitable manner)
· UTRA CELL_PCH to E-UTRA RRC_IDLE cell reselection

· UTRA CELL_DCH to E-UTRA RRC_CONNECTED PS handover
· UTRA CELL_DCH to E-UTRA RRC_IDLE by RRC Release with redirection

Group 12: High priority E-UTRA to UTRA state transitions

· E-UTRA RRC_CONNECTED to UTRA CELL_DCH PS handover

· E-UTRA RRC_CONNECTED to UTRA Idle by RRC Release with redirection
· Measurement procedure for E-UTRAN to UTRAN handovers

Group 13: High priority E-UTRA to GERAN state transitions

· E-UTRA RRC_CONNECTED to GERAN GSM_Connected handover

· 
· Measurement procedure for GERAN handover measurements
Group 14: High priority E-UTRA to GERAN state transitions
· E-UTRA RRC_CONNECTED to GERAN GSM_Idle by cell change order with NACC
· E-UTRA RRC_CONNECTED to GPRS Packet_Idle by cell change order with NACC
Group 15: High priority E-UTRA to 1xRTT state transitions

· E-UTRA RRC_CONNECTED to 1xRTT CS Active handover

Group 16: High priority E-UTRA to HRPD state transitions

· E-UTRA RRC_CONNECTED to HRPD Active handover

· 
Group 17: Inter-frequency handover

· Inter-frequency handover
· Measurement procedure for inter-frequency handover measurements

Group 18: Intra-frequency measurement reporting events

· Intra-frequency measurement reporting event: Event A4 – Neighbour > threshold

· Intra-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
Group 19: Inter-frequency measurement reporting events

· Inter-frequency measurement reporting event: Event A4 – Neighbour > threshold

· Inter-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
Group 20: Inter-RAT measurement reporting events

· Inter-RAT measurement reporting event: Event B1 – Neighbour > threshold
Group 21: Measurement object: cdma2000

· Measurement object: cdma2000 (low priority only for TDD; high priority for FDD)
Group 22: Periodical measurement reporting for non-ANR

· Periodical measurement reporting for non-ANR related measurements
Group 23: ANR

· Periodical measurement reporting for SON / ANR

· ANR related intra-frequency measurement reporting events

· ANR related inter-frequency measurement reporting events

· ANR related inter-RAT measurement reporting events
Group 24: RB combinations

· SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (only if the UE does not support voice)

· SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 8x AM DRB
Group 25: L1 Capacity Optimisation
· 
· 
· 
· PUSCH hopping type2 for N_sb > 1
Group 26: Empty Group Reserved for later use

Group 27: Empty Group Reserved for later use

Group 28: Empty Group Reserved for later use
Group 29: Empty Group Reserved for later use

Group 30: Empty Group Reserved for later use

Group 31: Empty Group Reserved for later use

Group 32 Empty Group Reserved for later use
4
Comments to be considered
The following comments received so far should be considered to decide the grouping and details of UE capability signaling:

· For “58) E-UTRA RRC_CONNECTED to GERAN GSM_Connected handover”, it was commented that as the feature is very much related to SR-VCC and voice support by the UE, instead of grouping it under “Group 13: High priority E-UTRA to GERAN state transitions”, either of the following approaches should be taken:

· Group it in “Group 3: Voice optimizations”
· Introduce a specific UE capability bit for this feature

· For “74) GERAN Packet transfer mode to E-UTRA RRC_IDLE state transition”, it was commented that if this points to UE autonomous reselection, then there would not be much benefit for the NW knowing whether or not this feature is supported/tested

· For “39) GERAN GSM_Connected to E-UTRA RRC_CONNECTED state transition”, it was commented that as it is only needed for GERAN CS to E-UTRAN SR-VCC which is not specified in Rel-8 so far, the feature can be removed

· For “38) UTRA URA_PCH to E-UTRA RRC_IDLE cell reselection”, the benefit of indicating support of this feature to the network was questioned. It was responded that the UTRAN might decide to keep an UE in URA_PCH state longer/shorter depending on support of this feature.

· For features in “Group 1: Low priority L1 features”, it was commented that since they are basically independent of each other, ideally it should be possible to have independent bits for the features. It was responded that having individual bits for all features will require eNB to handle a vary diverse range of UEs.

· Additionally it should be noted that UE supporting voice (and indicating voice support through NAS signalling) shall also support high priority RLC UM as basic functionality.
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