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1. Overall Description:

During RAN1#83, RAN1 agreed on the attached RRC parameter list for LTE_MTCe2_L1.
Additionally RAN1 made the following agreements.

Agreement:

· The max TBS size is 1000 bits for both DL and UL

Agreement:

· RAN1#82bis agreement:

· A UE will postpone transmitting PUSCH/PUCCH repetition (when R > 1) to the next available UL subframe in invalid UL subframe indicated by MTC-SIBx.

· In case of PUSCH/PUCCH with R = 1, a UL grant or PDSCH transmission overrides the MTC-SIBx configuration, thus a UE will transmit PUSCH/PUCCH

· Agree that the expression ‘PUSCH/PUCCH repetition’ in the above agreement also concerns the first subframe (when it is followed by repetitions).

Working assumption (to be automatically confirmed by Saturday if no issues are found):

· Cases for UL retuning to consider:

· Case 1: UE retunes from PUSCH narrowband to PUSCH narrowband

· Case 2: UE retunes from PUCCH narrowband to PUCCH narrowband

· Case 3: UE retunes from PUCCH narrowband to PUSCH narrowband

· Case 4: UE retunes from PUSCH narrowband to PUCCH narrowband

· Case 5: UE retunes from PRACH narrowband to PRACH narrowband

· Options for how to define the UL retuning gap:

· Option A: Last two symbols of the earlier subframe

· Option B: Last symbol of the earlier subframe + first symbol of the later subframe

· Option C: Guard subframe (not needed according to results in R1-157472)

· Option D: First two symbols of the later subframe

· Agree on the following:

· Case 1: Option B

· Case 2: Option B

· Case 3: Option D

· Case 4: Option A 

· Case 5: FFS

Agreement:

· When M-PDCCH/PDSCH transmission collides with PRS transmission in a subframe,

· LC/CE UE is not required to know the PRS configuration.

· It is up to eNB whether to drop or puncture transmissions.

Agreement:

· When valid DL subframes are indicated with a bitmap in SIB1bis, the bitmap length 10 and 40 bits is supported.
Agreement:

· Frequency hopping configuration for PDSCH –

· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset

· The offset is cell-specifically configured, applicable to all CE levels

· In CE Mode A, on/off of unicast PDSCH frequency hopping is dynamically indicated by DCI if PDSCH hopping is enabled by higher-layer signaling

Agreement:

· Frequency hopping configuration for PUSCH –

· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset

· The offset is cell-specifically configured, applicable to all CE levels

· In CE Mode A, on/off of unicast PUSCH frequency hopping is dynamically indicated by DCI if PUSCH hopping is enabled by higher-layer signaling

Agreement:

· PRACH frequency hopping is between two frequency regions

· Frequency hopping configuration for PRACH –

· prach-FreqOffset is signaled (in units of PRBs), the other frequency for PRACH is determined using a configurable offset (in units of PRBs) for all CE levels

Agreement:

· Narrowbands for PUCCH frequency hopping are symmetric to the central frequency of system bandwidth

· For a PUCCH transmission in the first narrowband using a PRB k = {0, 1, 2, 3, 4, 5}, when hopped to the second narrowband, the PRB in the second narrowband is 5-k
Agreement:

· Frequency hopping configuration for M-PDCCH: the first narrowband is signaled, the other narrowband(s) are determined using a single configurable offset (cell-specific)

Agreement:
· PRB bundling for M-PDCCH is not supported

· Enabling/disabling PRB bundling for DMRS-based PDSCH mode in CE Mode A and CE Mode B follows the existing mechanism 

· If enabled, PRG size N =3 is fixed in the specifications in the following manner
· RB indices 0 to 2 in a narrowband are of the same PRG;
· RB indices 3 to 5 in a narrowband are of the same PRG.
· Confirm the working assumption from RAN1#82:
RAN1#82 working assumption:
Same-subframe scheduling for PDSCH (i.e., the one associated with an M-PDCCH in the same subframe) for LC-MTC UEs is NOT supported
· Can revisit if significant issues are found especially regarding the number of HARQ processes
· Agreement:
· X = Ych
· Note that there is no higher layer signalling for X
· The number of bits for configuring Ych is 2, and the possible values are CE mode dependent

· Note: Ych is applicable to the case when hopping is enabled and the case when hopping is disabled
· The values of Ych: 
· CE mode A:

· FDD: Ych = {1, 2, 4, 8}

· TDD: Ych = {1, 5, 10, 20}

· CE mode B: 

· FDD: Ych = {2, 4, 8, 16}

· TDD: Ych = {[1],5, 10, 20}

· FFS which set of Ych is used for paging, PRACH, RAR, Msg3, or Msg4 

· Note: no new Ych set for this FFS

Agreement:

· Ych is separately configured for unicast DL and unicast UL for a given CE mode

NOTE that for the agreement above (X, Ych), the background info is follows:

· Background
RAN1#82 agreement:
· When frequency hopping is configured for the PDSCH with DMRS-based transmission , 
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· X is the number of consecutive subframes where PDSCH is transmitted in the same narrowband (excluding retuning time)
· This does not preclude dis-continuous transmission of the PDSCH
RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/M-PDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling,
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Note: FFS the values of X
· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions
Agreement:

· Rel-13 LC/CE UEs do not support PUSCH resource allocation type 1
· Rel 13 LC/CE UEs shall only support adaptive PUSCH HARQ

· Replace the previous working assumption: 

· PUSCH HARQ operation for LC/CE UEs is synchronous

· With the new agreement:
· PUSCH HARQ operation for LC/CE UEs is Asynchronous

· The UL grant shall include the HARQ number, and RV number (for CE Mode A)

· The UE is not expecting to receive the UL grant for re-transmission before n+4 (where n is the last SF of the PUSCH transmission)

Agreement:

· Implicit resource derivation for PUCCH format 1a is based on associated M-PDCCH for both CE mode A and mode B.

· PUCCH resource determination is according to one of the following two alternatives:

· RRC indicates a starting offset which is defined within the whole system bandwidth; narrowband of PUCCH is implicitly determined from the starting offset; One starting offset can be defined for each CE level (or per narrowband)

Agreement:

· ARO for CE mode B is according to one of the following two alternatives:

· 2-bit ARO, the same as that of EPDCCH, is defined for CE mode B.
Agreement:

· PUCCH resource for Msg4 uses same handling as PUCCH resource determination associated with regular PDSCH
· Same implicit derivation as regular PDSCH 
· Further discussion whether or not there are any differences of implication derivation for Msg 4 vs. implicit derivation for regular PDSCH

· Regardless, no new parameter/field dedicated to Msg4 feedback) is introduced
Agreement:

· PUCCH format 1b/2b/3 are not supported by Rel-13 LC/CE UE for FDD.

· PUCCH format 2b/3 are not supported by Rel-13 LC/CE UE for TDD.

· For CE mode A, LC/CE UE supports PUCCH format 1/1a/2/2a only;  additionally LC/CE UE supports PUCCH format 1b for TDD

· For CE mode B, LC/CE UE supports PUCCH format 1/1a only.

· ACK/NACK bundling/multiplexing is not supported for PDSCH in FDD 
· Pending discussion on how to achieve peak data rate for PDSCH
· In CE Mode A, 

· ACK/NACK bundling is supported for PDSCH in TDD
· ACK/NACK multiplexing is supported only when PDSCH is configured to NOT repeated in TDD (using Rel-10 channel selection mapping table)
· When PDSCH is configured to be repeated, ACK/NACK multiplexing is not supported for TDD. This implies that a HARQ feedback only corresponds a single PDSCH TBS.
· In CE Mode B, ACK/NACK bundling/multiplexing is not supported in TDD
Agreement:

· SR repetition is transmitted in continuous UL valid subframes from the starting subframe
Agreement:

· Set of PDSCH/PUSCH Repetition Numbers

· The predefined set of PDSCH/PUSCH repetition numbers are: {1, 2, 4, 8, 16, 32, 64, 128, [192], 256, [384], 512, [768], 1024, [1536], [2048]}
· “Set of PDSCH repetition numbers” and “Set of PUSCH repetition numbers” are derived based on each respective 4-bit indicator signalled in MTC-SIB:
· Mode A: 4 values 
· Mode B: 8 values 
· Default values:
· Mode A: set = {1,2,4,8}
· Mode B: set = {4,8,16,32,64,128,256,512}
· FFS whether or not there is a restriction on the max number repetitions for Mode A
Agreement:

· RRC parameter “Number of PUCCH repetitions” value range for PUCCH is according to 
· {1,2,4,8} for CE Mode A, {4, 8,16,32} for CE mode B
Agreement:

· For USS CE Mode A and Mode B, the UE is required to monitor lower repetition number(s) (including the case no repetition) starting during the maximum number of the repetition

· FFS whether or not more than one DCI size is required to be monitored, and if so, the details

Agreement: 
· The candidate set of R is {1, 2, 4, 8, 16, 32, 64, 128, 256} 

Agreement:
· The UE is not required to simultaneously monitor of USS and CSS for paging, if the UE is required to monitor CSS for paging in RRC_CONNECTED mode (up to RAN2 to decide)

· The UE is not required to simultaneously monitor of USS and CSS for RAR.
· FFS on DCI format 3/3A,  fall-back or a UE group HARQ-ACK by DCI related handling

Agreement:
· The relation between starting subframes and maximum number of R is 

· Option 2: The periodicity of starting subframes of UE-SS can be longer than maximum number of R. Only one SS occurs after the starting subframe of UE-SS. 

· Note: the duration between the two adjacent starting subframes should be no less than the actual subframe duration of the maximum number of R

· FFS whether R_max = 1 is supported, and if so, the starting subframes for this case

· The possible starting subframes for M-PDCCH search space are defined regardless of valid/invalid DL subframe(s) 
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Agreement:

· M-PDCCH order is supported in both CE mode A and in CE mode B
· Note: the support of M-PDCCH order does NOT increase the number of blind decodes and the number of distinct DCI sizes
· No additional RRC signaling is assumed to support M-PDCCH order

Agreement:

· For starting subframe for USS, 

·  Separate RRC parameter: 

· RAN1 recommends to have [3] bit for the signalling, and kindly ask RAN2 to specify the details of the signalling
Agreement:

· USS

· UE-specific set of {L,R} is determined by at least following. 

· UE-specific number of PRB pairs {2, 4, 6}  Note that 6 is interpreted as 2+4 in RAN1 specification.

· Maximum number of the M-PDCCH repetition UE-specific Rmax, USS
· CSS for paging: 
· Cell-specific set of {L,R} is determined by at least following. 

· Maximum number of the M-PDCCH repetition cell-specific Rmax, paging. 

· CSS for RAR, SS for Msg3 retransmission and SS for Msg 4 transmission 
· Set of {L, R} for these (c)SS per PRACH CE level are same
· CE-level specific set of {L,R} is determined by at least following. These are provided per PRACH CE level. 

· Maximum number of the M-PDCCH repetition CE-level specific Rmax, RAR/msg3/msg4. 

· Note: the details on the set of decoding candidates have no RAN2 signaling impact

· Note: the parameter L in the existing spreadsheet for RRC configuration will be removed

Agreement:

· No RRC signalling for CSI measurement subset restriction is introduced.
· When M-PDCCH is configured with frequency hopping, CSI measurement is performed for the NBs used for M-PDCCH monitoring 
· When M-PDCCH is not configured with frequency hopping, no new RRC signalling is necessary for CSI measurement 
· NB used for M-PDCCH monitoring is used
Agreement:

· For mode A UE, 
· Aperiodic CSI: Mode 2-0 (TM1, 2, and 9) 
· Periodic CSI: Mode 1-0 (TM1, 2 and 9) and Mode 1-1 (TM6 and 9) are supported.
· For mode B UE, no CSI feedback is supported. 
· Note: no measurement gap is introduced for CSI measurement

Agreement:
· 6 TBS values are supported for SIB1bis

· Support {4, 8, 16} SIB1bis transmissions per 80ms
· For a given number of SIB1bis transmissions, the set of subframe(s) to be used for SIB1bis are fixed or predefined in the specification, FFS details

· The duration over which the content of SIB1bis that the UE can assume to NOT change is 

· Fixed in specification to N radio frames

· Working assumption: N=512, which can be further discussed especially considering possible input from RAN2

· 5 bits in MIB are used to indicate information related to SIB1bis, low cost MTC support,  and/or coverage enhancement support

Agreement:

· 5 MIB spare bits are used to indicate TBS and RSIB1bis via a table

	Value
	TBS
	RSIB1bis

	0
	No SIB1bis transmission

	1
	TBS1
	4

	2
	TBS1
	8

	3
	TBS1
	16

	4
	TBS2
	4

	5
	TBS2
	8

	6
	TBS2
	16

	7
	TBS3
	4

	8
	TBS3
	8

	9
	TBS3
	16

	10
	TBS4
	4

	11
	TBS4
	8

	12
	TBS4
	16

	13
	TBS5
	4

	14
	TBS5
	8

	15
	TBS5
	16

	16
	TBS6
	4

	17
	TBS6
	8

	18
	TBS6
	16

	19 - 31
	Reserved


:

· Time location is determined from RSIB1bis and PCID for BW > 3 MHz

	RSIB1bis
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	even
	even
	4
	odd
	5

	
	odd
	odd
	4
	odd
	0

	8
	even
	any
	4
	any
	5

	
	odd
	any
	9
	any
	0

	16
	even
	any
	4 and 9
	any
	0 and 5

	
	odd
	any
	0 and 9
	any
	0 and 5


· For BW = 3 MHz, PBCH repetition is only in SF#0 in all frames for TDD

· Time location is determined from RSIB1bis and PCID

· For BW <= 3 MHz, only RSIB1bis = 4 is supported

	RSIB1bis
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	even
	even
	4
	odd
	5

	
	odd
	odd
	4
	odd
	5


Agreement:

· For BW > 3 MHz, the two middle narrowbands are not used for SIB1bis transmission

· In case of collision between SIB1bis transmissions and M-PDCCH/PDSCH repetitions, 

· Drop M-PDCCH/PDSCH subframe, the unavailable subframe is counted in the repetition 

Agreement:

· For a given PRACH coverage enhancement level, the corresponding M-PDCCH search space scheduling RAR for the UE to monitor is derived at least based on MTC-SIB

· MTC-SIB explicitly indicates the following information for M-PDCCH scheduling RAR:

· The set of numbers of repetitions or the max number of repetition (while other numbers of repetition are implicitly derived)

· To be concluded offline which one to use

· Other information related to M-PDCCH is FFS – Wang Yi (HW)

· The starting subframe(s) of the search space for the M-PDCCH scheduling RAR is explicitly indicated in MTC-SIB

· The same configuration of the starting subframe(s) also applies to the case of message 3 re-transmissions and message 4

· FFS when C-RNTI is already configured for a UE

· RAN1 recommends to have [3] bit for the signalling, and kindly ask RAN2 to specify the details of the signalling

Agreement:

· No need to modify the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~ 5.7.1-4 in TS36.211.

· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not (no specification impact)

· The possible preamble indices for each PRACH resource set are indicated in MTC-SIB
Agreement:

· For time-domain related configuration for PRACH, optionally support the following on a per PRACH repetition level basis in MTC-SIB:

· 3-bit periodicity

· FFS the mapping of the 3-bit periodicity

· If the above parameters are not given, a UE determines the starting subframe of PRACH implicitly 
Agreement:

· On power ramping, clarify that the maximum transmission power is used on the highest (i.e. the 4th) PRACH CE level.

· Finalization of specification work on PRACH power ramping is assumed to be conducted by RAN2.

Agreement:

· The possible numbers of repetitions of PRACH is {1,2,4,8,16,32,64,128}

Agreements:

· One or two narrowbands are explicitly indicated in MTC-SIB for M-PDCCH for RAR for each PRACH repetition level

· No signaling is necessary to indicate PRB resource within each narrowband. All the 6 PRBs in the respective narrowband are assumed for M-PDCCH

· When more than one narrowband is configured for M-PDCCH for RAR for a PRACH repetition level,

· The narrowband is selected based on the PRACH preamble index (implicit mapping)

Agreement:
· For each PRACH CE level, the set of numbers of repetitions for Msg3 PUSCH/Msg4 PDSCH transmission are determined as follows: 

· The values indicated for CE mode A are used for initial Msg3 transmission corresponding to PRACH CE levels 0 to N.

· The values indicated for CE mode B are used for initial Msg3 transmission corresponding to PRACH CE levels N+1 to 3.

· N = 1 (fixed)
· The number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.

Agreement:

· The search space configuration for M-PDCCH of Msg3 retransmission and Msg4 is the same as for M-PDCCH of RAR.

· The narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission is determined by down-selecting one of the following (no additional higher-layer impact) 

· Alt 1: implicitly derived by the preamble index of the last successful PRACH attempt

· Alt 2: indicated in RAR using 2-bit, as part of the RAR UL grant

Agreement:

· For M-PDCCH scheduling Msg3 re-transmission or Msg4 transmission for LC/CE UEs, there is no explicit signaling involved in indicating the transmission type for the M-PDCCH

· FFS the details
Agreement:

· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on PCID

Agreement:

· The repetition number(s) of Msg3 re-transmission or Msg4 transmissions are indicated in the associated DCI.

Agreement:
· Max of 3 RSRP threshold values are supported

· Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH

· Reusing the existing RSRP threshold signalling mechanism

· Detailed values and performance requirements are up to RAN4

Agreement:

· Support SPS for mode A only. Deactivation/activation is based on the legacy procedure. 

· Signaling of the number of  repetitions (DL and UL) is similar to the non-SPS case in eMTC, i.e., as indicated in the M-PDCCH for activation

· The PUCCH resource management for SPS PDSCH is based on legacy SPS. That is,

· 4 resources configured by RRC

· 2-bit TPC in the activation M-PDCCH indicates which one to use

· Other SPS configuration parameters follows the legacy mechanism

Conclusion:

· Invalid subframes handling in SPS follows the same rules as the case when M-PDCCH schedules PDSCH/PUSCH.

Agreement:
· For Mode A
· Both periodic and aperiodic SRS is supported
· For Mode B
· Neither aperiodic nor periodic SRS is supported
· For Mode A
· Reuse existing R12 SRS configurations
· No repetition is used
2. Actions:

RAN1 respectfully asks RAN2 to take this information into account when preparing the corresponding CRs for LTE_MTCe2_L1.
3. Date of Next TSG-RAN WG1 Meetings:

TSG RAN WG1 Meeting 84
15 - 19 February 2016

Malta, MT
TSG RAN WG1 Meeting 84bis
11 – 15 April 2016

South Korea (KR)
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