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1
Introduction
This contribution intends to kick-off the discussion on the LTE feature grouping for UE capability signalling. Section 2 of this document lists the features that are to be considered in the scope of UE capability signalling. Section 3 of this document provides an initial proposal on the grouping of these features.

The intention is to do the following:

1) Discuss over the RAN2 email reflector on how to consider grouping of features as the proposal in section 3 of this document as a starting point

2) Input the interim result of the email discussion to RAN#42, including an estimate on the required number of bits for UE capability signalling

3) Continue discussion during and after RAN#42 on the actual list of features to apply UE capability signalling to, and their exact grouping
2 List of features to consider
2.1 Low priority L1 features
The list of L1 features indicated to be of low priority in [1] is provided below:

1) Intra-TTI frequency hopping for PUSCH scheduled by UL grant

2) Extended cyclic prefix with f = 7.5kHz for DL resource block

3) Guard period for half-duplex operation (only applicable to FDD)
4) UE specific reference signal (low priority only for FDD; high priority for TDD)

5) DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)

6) Multi-user MIMO for PDSCH

7) Single-antenna port using port 5 for PDSCH (low priority only for FDD; high priority for TDD)

8) Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI
9) Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI

10) PUSCH hopping type 1

11) UE transmit antenna selection

2.2 Medium priority L1 features
The list of L1 features indicated to be of medium priority in [1] is provided below:

12) 64QAM on PUSCH

13) Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b
14) Layer mapping for spatial multiplexing with 3 or 4 layers

15) Precoding for spatial multiplexing: Precoding without CDD on four antenna ports
16) Precoding for spatial multiplexing: Precoding for large delay CDD on four antenna ports

17) Precoding for spatial multiplexing: Codebook for precoding on four antenna ports

18) Absolute TPC command for PUSCH

19) Resource allocation type 1 for PDSCH

20) Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI

21) Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI
2.3 Candidate high priority L1 features for UE capability signalling
The list of L1 features indicated to be of high priority in [1] but being considered as possible candidates of UE capability signalling are expected to be indicated by a LS to be received from RAN1 during RAN2#64. These features will be listed here once the LS is received.

2.4 Low priority L2 features
The list of L2 features indicated to be of low priority in [1] is provided below:

22) Short DRX cycle

23) Indication of HARQ delivery failure to RLC within the transmitter

24) Header compression profile: 0x0003

25) Header compression profile: 0x0006

26) Header compression profile: 0x0101

27) Header compression profile: 0x0102

28) Header compression profile: 0x0103

29) Header compression profile: 0x0104

2.5 Medium priority L2 features
There are no L2 features indicated to be of medium priority in [1].

2.6 Candidate high priority L2 features for UE capability signalling
The list of L2 features indicated to be of high priority in [1] but being considered as possible candidates of UE capability signalling in [2,3] is provided below:

30) Semi-persistent scheduling [2]
31) TTI bundling [2]
32) Prioritized bit rate [2]
33) Long DRX cycle [2]
34) DRX command MAC control element [2]
35) 5bit RLC UM SN [2]
36) RLC UM (only if the UE does not support voice) [2]
37) 7bit PDCP SN [2]
2.7 UE idle mode procedure related features
There are no UE idle mode procedure related features indicated to be of low / medium priority in [1], and there are no UE idle mode procedure related features indicated to be of high priority but being considered as possible candidates of UE capability signalling in [2,3].
2.8 Low priority RRC features
The list of RRC features indicated to be of low priority in [1] is provided below:

38) UTRA URA_PCH to E-UTRA RRC_IDLE cell reselection

39) GERAN GSM_Connected to E-UTRA RRC_CONNECTED state transition
40) GERAN Packet transfer mode to E-UTRA RRC_CONNECTED state transition

41) Measurement object: cdma2000 (low priority only for TDD; high priority for FDD)

42) Periodical measurement reporting for non-ANR related measurements (low priority only for TDD; medium priority for FDD)

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

44) Intra-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2

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

46) Inter-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2

47) Inter-RAT measurement reporting event: Event B1 – Neighbour > threshold
2.9 Medium priority RRC features
The list of RRC features indicated to be of medium priority in [1] is provided below:

48) E-UTRA RRC_CONNECTED to GERAN GSM_Idle / GPRS Packet_Idle by RRC Release with redirection
49) Periodical measurement reporting for non-ANR related measurements (medium priority only for FDD; low priority for TDD)
2.10 Candidate high priority RRC features for UE capability signalling
The list of RRC features indicated to be of high priority in [1] but being considered as possible candidates of UE capability signalling in [2] is provided below:

50) Periodical measurement reporting for SON / ANR [2]
51) ANR related intra-frequency measurement reporting events [2]
52) ANR related inter-frequency measurement reporting events [2]
53) ANR related inter-RAT measurement reporting events [2]
54) UTRA CELL_PCH to E-UTRA RRC_IDLE cell reselection [2]
55) UTRA CELL_DCH to E-UTRA RRC_CONNECTED PS handover [2]
56) UTRA CELL_DCH to E-UTRA RRC_IDLE by RRC Release with redirection [2]
57) E-UTRA RRC_CONNECTED to 1xRTT CS Active handover [2]
58) E-UTRA RRC_CONNECTED to GERAN GSM_Connected handover [3]
59) E-UTRA RRC_CONNECTED to GERAN GPRS Packet transfer mode handover [3]
60) E-UTRA RRC_CONNECTED to GERAN GSM_Idle / GPRS Packet_Idle by cell change order with NACC [3]

61) E-UTRA RRC_CONNECTED to UTRA CELL_DCH PS handover [3]

62) E-UTRA RRC_CONNECTED to UTRA Idle by RRC Release with redirection [3]

63) E-UTRA RRC_CONNECTED to HRPD Active handover [3]

64) E-UTRA RRC_CONNECTED to HRPD Idle state transition [3]
65) Inter-frequency handover [3]
2.11 Candidate high priority RB combinations for UE capability signalling
The list of radio bearer combinations indicated to be of high priority in [1] but being considered as possible candidates of UE capability signalling in [2] is provided below:

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

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

68) SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

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

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

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

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

73) SRB1 and SRB2 for DCCH + 8x AM DRB
3 Initial grouping estimate
If for all features listed in section 2, UE capability signalling bits are to be provided, around 70 bits will be required. Below, we provide an initial assessment on how these features may be grouped.
Features for which UE capability indication is not needed
It has been agreed during discussion in WGs that UE capability signalling is not needed for the following UE optional features:

23) Indication of HARQ delivery failure to RLC within the transmitter

Features for which UE capability indication is already present in TS 36.304
Features listed below already have linking with UE category defined in TS 36.304:
12) 64QAM on PUSCH
14) Layer mapping for spatial multiplexing with 3 or 4 layers

15) Precoding for spatial multiplexing: Precoding without CDD on four antenna ports

16) Precoding for spatial multiplexing: Precoding for large delay CDD on four antenna ports

17) Precoding for spatial multiplexing: Codebook for precoding on four antenna ports

Features listed below already have individual bits defined in TS 36.304:

4) UE specific reference signal (low priority only for FDD; high priority for TDD)

11) UE transmit antenna selection

24) Header compression profile: 0x0003
25) Header compression profile: 0x0006
26) Header compression profile: 0x0101
27) Header compression profile: 0x0102
28) Header compression profile: 0x0103

29) Header compression profile: 0x0104
Kickoff grouping of other features as a baseline

Group 1: Low priority L1 features
1) Intra-TTI frequency hopping for PUSCH scheduled by UL grant
2) Extended cyclic prefix with f = 7.5kHz for DL resource block
3) Guard period for half-duplex operation (only applicable to FDD)
5) DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)
6) Multi-user MIMO for PDSCH
7) Single-antenna port using port 5 for PDSCH (low priority only for FDD; high priority for TDD)
8) Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI
9) Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI
10) PUSCH hopping type 1
Group 2: Medium priority L1 features
13) Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b
18) Absolute TPC command for PUSCH
19) Resource allocation type 1 for PDSCH
20) Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI
21) Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI

Group 3: Voice optimizations

30) Semi-persistent scheduling

31) TTI bundling

35) 5bit RLC UM SN

37) 7bit PDCP SN
Group 4: Short DRX

22) Short DRX cycle

Group 5: Long DRX
33) Long DRX cycle

34) DRX command MAC control element

Group 6: PBR
32) Prioritized bit rate

Group 7: RLC UM

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

Group 8: Low priority UTRA to E-UTRA state transitions

38) UTRA URA_PCH to E-UTRA RRC_IDLE cell reselection

Group 9: Low priority GERAN to E-UTRA state transitions

39) GERAN GSM_Connected to E-UTRA RRC_CONNECTED state transition

40) GERAN Packet transfer mode to E-UTRA RRC_CONNECTED state transition

Group 10: Medium priority E-UTRA to GSM state transitions

48) 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

54) UTRA CELL_PCH to E-UTRA RRC_IDLE cell reselection

55) UTRA CELL_DCH to E-UTRA RRC_CONNECTED PS handover
56) UTRA CELL_DCH to E-UTRA RRC_IDLE by RRC Release with redirection

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

61) E-UTRA RRC_CONNECTED to UTRA CELL_DCH PS handover

62) E-UTRA RRC_CONNECTED to UTRA Idle by RRC Release with redirection

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

58) E-UTRA RRC_CONNECTED to GERAN GSM_Connected handover

59) E-UTRA RRC_CONNECTED to GERAN GPRS Packet transfer mode handover
60) E-UTRA RRC_CONNECTED to GERAN GSM_Idle / GPRS Packet_Idle by cell change order with NACC

Group 14: High priority E-UTRA to 1xRTT state transitions

57) E-UTRA RRC_CONNECTED to 1xRTT CS Active handover

Group 15: High priority E-UTRA to HRPD state transitions

63) E-UTRA RRC_CONNECTED to HRPD Active handover

64) E-UTRA RRC_CONNECTED to HRPD Idle state transition

Group 16: Inter-frequency handover

65) Inter-frequency handover

Group 17: Intra-frequency measurement reporting events

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

44) Intra-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2

Group 18: Inter-frequency measurement reporting events

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

46) Inter-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2

Group 19: Inter-RAT measurement reporting events

47) Inter-RAT measurement reporting event: Event B1 – Neighbour > threshold

Group 20: Measurement object: cdma2000

41) Measurement object: cdma2000 (low priority only for TDD; high priority for FDD)

Group 21: Periodical measurement reporting for non-ANR

42/49) Periodical measurement reporting for non-ANR related measurements

Group 22: ANR

50) Periodical measurement reporting for SON / ANR
51) ANR related intra-frequency measurement reporting events

52) ANR related inter-frequency measurement reporting events

53) ANR related inter-RAT measurement reporting events
Group 23: RB combinations

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

67) SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB
68) SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB
69) SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB
70) SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB
71) SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB
72) SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB
73) SRB1 and SRB2 for DCCH + 8x AM DRB
4 Proposed way forward

Until RAN#42, it is proposed to study the following on the grouping proposed in section 3:

· Identify, if any, features that are not useful to indicate support/testing by UE capability signaling
· Check to see if the grouping in section 3 makes sense in general

· Identify the expectations, if any, of further divided some groups into smaller groups

· Identify the expectations, if any, of combining some groups into one
After the above study, it is proposed to estimate on the required number of bits.
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