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1 Introduction
This contribution summarizes company views for the design of physical layer aspects of random access transmission. Related agreements from previous RAN1 meetings are also appended in the end of this contribution for the convenience of discussion.
2 Discussion
In this section open issues are listed, of which the view of companies for each question is expected to be given correspondingly. 
Aspect 1: Random access procedure
· Question 1-1: How to configure PRACH resource sets for CE (time, frequency, and preamble) and what is the criterion for UE to select PRACH resource set?
	Company
	Comments

	Ericsson
	Each PRACH resource set is configured with PRACH configuration index, first preamble index, last preamble index, maximum number of attempts and number of preamble repetitions per attempt (see draft 36.321 CR):
· prach-ConfigIndex –PRACH configuration index

· firstPreambleGroupX – first preamble index

· lastPreambleGroupX – last preamble index

· maxNumPreambleAttempt-X – maximum number of attempts

· numRepetitionPerPreambleAttempt-X – number of preamble repetitions per attempt
Furthermore one RSRP threshold rsrpThresholdPrach-X should be configured for each one of the (up to 3) PRACH resource sets for CE UEs, and PRACH resource set selection is based on the RSRP thresholds rsrpThresholdPrach-X.

	Sony
	Already agreed in RAN1#82bis that configuration based on legacy and selection based on RSRP measurements.

	LG
	Simply, for each CE level, it can be considered to configure “prach-ConfigIndex”, “prach-FreqOffset”, and “rootSequenceIndex” for allocating time, frequency, and preamble resources. Additionally, TDM can be implemented by separating starting point of each PRACH transmission. In terms of RSRP threshold, we consider maximum two RSRP thresholds are used (per RAN4 LS) across 4 PRACH resource sets. The UE select the lowest CE level with the same RSRP threshold (if there are multiple) for initial transmission.

	Samsung
	Configuration per CE level of: PRACH configuration index, RA preambles (as in Rel-8 for indicating contention-based and non-contention based), number of repetitions, maximum number of attempts, RSRP threshold, starting subframe, RA preamble repetition period.

	Panasonic
	We are ok with Ericsson proposal except "up to 3". Our understanding is up to 4 as the last meeting didn't reduce the repetition level from 4 (including no repetition) to 3.

	Huawei, HiSilicon
	SIB configures starting subframe/radio frame, periodicity, frequency, preamble group per PRACH CE level. One PRACH configuration index indicated by SIB to indicate the available subframes for all PRACH CE levels based on the current table.

	Nokia
	Configuration per each PRACH resource set is given by PRACH configuration index, number of repetition, starting subframe, repetition period, maximum number of attempts, RSRP threshold, first preamble index, and last preamble index.

	NEC
	PRACH resource set is configured including PRACH configuration index, Frequency hopping enabled/disabled, a single PRACH repetition number per CE level and other related parameters. 

RSRP threshold level is not needed in PRACH resource set. It should be in a general information element in SIB. This is because it is related to not only PRACH resource set, but also CE level generally, which may be used for other purpose.

	ALU
	Variant of E// list, adding freq. hopping, and time/freq information.
· prach-ConfigIndex –PRACH configuration index

· firstPreambleGroupX – first preamble index

· lastPreambleGroupX – last preamble index

· maxNumPreambleAttempt-X – maximum number of attempts

· numRepetitionPerPreambleAttempt-X – number of preamble repetitions per attempt  (assuming a fixed repetition period)
· Prach frequency hopping – enabled/disabled

· prach-FreqOffset – frequency location of PRACH resource
· prach-starting-Subframe



	QC
	UE selects PRACH resource set based on RSRP measurement for initial access. 

	Intel
	A PRACH resource set configuration includes the PRACH configuration index, set of preambles, number of repetitions, number of attempts for a repetition level, frequency offset, starting subframe, and periodicity. 
The RSRP thresholds can be configured independently. For up to three non-zero repetition levels (i.e., “CE levels”), a single RSRP threshold is configured – the detailed mechanism is provided in our contribution R1-156504. 

	ZTE
	Configuration per CE level: PRACH configuration index, starting subframe, number of repetition, max number of attempts.

	
	


Summary:
· Each PRACH resource set is configured with the following parameters:
· prach-ConfigIndex –PRACH configuration index
· Support: Ericsson, LG, Panasonic, Huawei, HiSilicon, NEC, ALU, Intel
· firstPreambleGroupX – first preamble index
· Support: Ericsson, Panasonic, Huawei, HiSilicon, ALU, Intel
· lastPreambleGroupX – last preamble index
· Support: Ericsson, Panasonic, Huawei, HiSilicon, ALU, Intel
· maxNumPreambleAttempt-X – maximum number of attempts
· Support: Ericsson, Samsung, Panasonic, Huawei, HiSilicon, , ALU, Intel
· numRepetitionPerPreambleAttempt-X – number of preamble repetitions per attempt
· Support: Ericsson, Samsung, Panasonic, Huawei, HiSilicon, NEC, ALU, Intel
· Prach frequency hopping – enabled/disabled
· Support: , NEC, ALU
· prach-FreqOffset – frequency location of PRACH resource
· Support: LG, ALU, Huawei, HiSilicon, Intel
· prach-starting-Subframe: LG, Samsung, ALU, Huawei, HiSilicon, , ALU, Intel
· rootSequenceIndex
· Support: LG
· rsrpThresholdPrach-X
· Support: Ericsson(for CE UEs), LG(up to 2 values), Samsung, Panasonic
· Not support: NEC, Intel(a single value for each CE level)
Proposal(s):

· Each PRACH resource set is configured with at least the following parameters:

· PRACH configuration index
· first preamble index
· last preamble index
· maximum number of attempts
· number of preamble repetitions per attempt
· FFS for PRACH frequency hopping On/Off, prach-FreqOffset, prach-starting-Subframe, 
rsrpThresholdPrach-X
· Question 1-2: Do the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~5.7.1-4 in TS36.211, need modifications?
	Company
	Comments

	Ericsson
	We do not see a need to modify the tables. This means that configuration of multiple PRACH frequencies will not be feasible in some DL-heavy TDD configurations (especially in small system bandwidths) since they already in legacy operation make use of multiple PRACH PRBs but we think this can be considered acceptable and these configurations will be avoided by the eNB implementation.

	LG
	Since PRACH preamble format 4 will not be supported for MTC UEs, PRACH configuration index 48-57 in table 5.7.1-4 can be ignored. Considering specification impact, it is possible to conclude without any further modification on PRACH resource configuration. 

	Samsung
	Can reuse existing Tables in 36.211

	Panasonic
	We are ok with current configuration table. The unreasonable configurations can be discussed as to specify as "void" for eMTC usage to reduce unnecessary test effort. These discussion should be CR phase.

	Huawei, HiSilicon
	No need of modifications. The detailed configuration of PRACH resource sets for CE and Rel-13 low complexity UEs not operating CE is included in Q1-1 and Q 1-7.

	Nokia
	The existing tables are sufficient, no modifications needed.

	NEC
	We think the PRACH resource configuration tables does not need any modifications.

	ALU
	Existing Tables can be reused.

	QC
	It should be defined how to perform repetitions (e.g. using the same resource multiple times), but probably this can be signaled implicitly/explicitly without modifying these tables.

	Intel
	Existing tables can be reused.

	ZTE
	Table 5.7.1-4 in TS 36.211 can be reused. However, only PRACH configuration which has same PRACH resources in each PRACH subframe can be configured for MTS UEs in enhanced coverage

	
	


Summary:

· No need to modify the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~5.7.1-4 in TS36.211.
Support: Ericsson, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE,

Not support: 
Proposal(s): 
· No need to modify the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~5.7.1-4 in TS36.211.

· Question 1-3: Should PRACH repetitions use legacy PRACH resources only?
	Company
	Comments

	Ericsson
	It is up to the network whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not. The PRACH configuration index for each PRACH resource set can be set individually to either overlap in time and frequency or not overlap in time and frequency.

	Sony
	Unclear about the question.  Legacy PRACH resource should be used for legacy UE, e.g. different set of frequency used for legacy PRACH.  Why does LC-MTC repetition restrict to use legacy PRACH resources?

	LG
	Even though MTC PRACH resource configuration is not known to legacy UEs, eNB can control scheduling for legacy UEs to avoid PRACH repetition resources other than legacy PRACH resources. On the other hand, if PRACH repetitions are mapped on legacy PRACH resources only, it cannot be guaranteed that the legacy PRACH detection performance due to the potential near-far problem. Overall, it’s up to the network, and no handling seems necessary.

	Samsung
	Up to the NW.

	Panasonic
	Agree Ericsson's view.

	Huawei, HiSilicon
	No. It is up to eNB’s implementation whether to share legacy PRACH time-frequency resource or not.

	Nokia
	Up to the network

	NEC
	No, additional PRACH resources are needed in frequency domain, for example, when frequency hopping is configured, hopping occurs between at least two narrowbands

	ALU
	Support Ericsson’s view.

	QC
	The PRACH resources to eMTC and legacy UE are separately indicated in SIB. It is up to eNB implementation to overlap them.

	Intel
	Agree with E/// - up to eNodeB implementation.

	ZTE
	Up to the network configuration.

	
	


Summary:

· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not.

Support: Ericsson, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE,

Not support: 
Proposal(s): 
· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not.

· Question 1-4: What should be the potential starting subframes of PRACH and how should the UE know them? 
	Company
	Comments

	Ericsson
	The starting subframe for each PRACH repetition should be predefined (with respect to the SFN, the PRACH configuration index and the PRACH repetition level). PRACH subframes unused by CE UEs within the SFN range à 1024 frames can be placed:
· Option 1: At the end of the SFN range

· Option 2: Between the PRACH transmission opportunities

· Option 3: In the PRACH bundles as frequency retuning gaps for frequency hopping

Option 1 seems most straightforward considering the limited remaining time in the work item.

	Sony
	Time resources (when does a PRACH repetition starts) needs to be defined and signalled.  This should include the SFN and starting subframe and up to UE to pick the resource corresponding to its CE level.

	LG
	Per the agreement that PRACH resources can be also TDM-ed among different CE levels, and avoid any ambiguity, we think it’s necessary to allow configurability of starting subframe. If it’s not configured, starting subframe for PRACH repetition can be implicitly defined based on repetition level. In this case, starting subframe would be reset in every 1024 radio frame. 

	Samsung
	Starting subframe and periodicity are signaled per CE level. It has been agreed to enable TDM among CE levels.

	Panasonic
	We are ok that the starting subframe for each PRACH repetition should be predefined (with respect to the SFN, the PRACH configuration index and the PRACH repetition level).
The end subframes of different repetition numbers are designed not to aligned as much as possible in order to avoid CSS congestion for RAR. 

Different preamble index of the same PRACH resources of the same repetition numbers has different starting times in order to average the RACH latency as much as possible. This would reduce the average delay to initiate PRACH triggers, which reduces UE power consumption to wait PRACH resource availability.

Above discussion would not have the impact on RRC and can be discussed RAN1 further.   

	Huawei, HiSilicon
	Partially explained in Q1-1, the potential starting subframes can be signaled in SIB per PRACH CE level.

	Nokia
	PRACH starting point is explicitly signaled using the following parameters – starting subframe and preamble repetition period.

	NEC
	The starting subframe of the PRACH repetition is predefined with respect to SFN in the specification.

	ALU
	Support Nokia view.  For limited BW systems, explicit signaling of starting subframe can provide some flexibility (c.f. to predefined schemes)  in partitioning PRACH resources depending on cell specific load characteristics.

	QC
	Depending on the bundling size. For example, if a UE has to bundle for 10SF, then every 10th PRACH subframe is a starting subframe.

	Intel
	Agree with LGE and Samsung on support of TDM between different PRACH resource sets. PRACH starting subframe is provided part of the PRACH configuration.

	ZTE
	It can be derived from RACH configuration index.

	
	


Summary:

For the starting subframe for each PRACH repetition, they are determined from one the following options: 
· Predefined with respect to 
· SFN
· Support: Ericsson, Panasonic, NEC
·  PRACH configuration index 
· Support: Ericsson, Panasonic, ZTE
·  PRACH repetition level
· Support: Ericsson, LG, Panasonic
· Configurable per PRACH repetition level
· Support: Sony(also include SFN), LG, Samsung(include preamble repetition period), Huawei/HiSilicon, Nokia(also includes preamble repetition period), Nokia(also includes preamble repetition period), QC(depending on repetition number), Intel, 
Proposals(s):

The starting subframe for each PRACH repetition level is at least derived from PRACH parameters configured by SIBbis.

· Question 1-5: What are the possible numbers of repetitions for PRACH for each PRACH repetition level, and how should the eNB determine and configure this? 
	Company
	Comments

	Ericsson
	Different networks and different cells may be configured with different maximum coverage enhancement and hence different maximum number of PRACH repetitions. We expect the interesting step size between subsequent PRACH repetition levels to be between 3 dB and 6 dB. In R1-156420 we analyze the suitable ranges for number of PRACH repetitions.

PRACH repetition level

Modest UL coverage enhancement [dB]

Aggressive UL coverage enhancement [dB]

Range for number of repetitions without FH

Range for number of repetitions with FH

0

0 dB

0 dB

1

1

1

3 dB

6 dB

2, 4

1, 2

2

6 dB

12 dB

4, 8, 16, 32

2, 4, 8

3

9 dB

18 dB

8, 16, 32, (64)

4, 8, 16, (32)

Based on our result we propose that the ranges for number of PRACH repetitions for each PRACH repetition level are {1}, {2, 4}, {4, 8, 16}, and {8, 16, 32, 64}, respectively.

	LG
	One repetition number is configured per CE level. The potential set of repetition number could be {1, 2, 4, 8, 16, 32, 64}. eNB determines repetition level required for a UE with reduced power (20dBm) with some MPR assumed based on the target received SINR (no specification impact?). From a UE perspective, it selects the lowest CE level based on RSRP (at least for initial PRACH transmission). After a UE is configured with CE level, it may reuse its current CE level. If PRACH is triggered by M-PDCCH order, the level is indicated by the network. 

	Samsung
	Agree with LG except for the MPDCCH order. For the MPDCCH order, UE can still use the configured CE level (UE is anyway monitoring MPDCCH according to a configured number of repetitions) – no need for optimizations based on information that is unclear how the NW may have.

	Panasonic
	We agree "different networks and different cells may be configured with different maximum coverage enhancement and hence different maximum number of PRACH repetitions". We don't have the view on the number of PRACH repetition.

	Huawei, HiSilicon
	The possible number of repetitions depends on the dB requirement for the CE level. Currently we have a preference that the number of repetition is the multiple of maximum consecutive subframes for PRACH transmission. For example:

· assuming 10 SF within one RF can be used as PRACH transmission SF, the repetition number can be 5, 10, 20. If max 2 consecutive SFs are configured within one RF;

· subframes 1&2, 4&5, 7&8 are PRACH subframes.  The repetition number can be 2, 4, 6, etc. 
Therefore, the repetition number can have the form of N*M, where M is the max number of consecutive PRACH SF within one RF, N is a value configured by SIB. And SIB2 configures the possible repetition numbers of PRACH per CE level.

	Nokia
	Possible PRACH repetition values are {2, 4, 8, 16, 32, 48, 64}

	NEC
	Multiple repetition levels should be standardized, e.g. Level0 {1}, level1 {2, 5, 10, 20}, level2 {10, 20, 40} and level3 {20, 40, 60} when FH is not configured and e.g. level0 {1}, level1 {2, 5, 10}, level2 {5,10, 20} and level3 {10,20, 30} when FH is configured. But, network should be able to configure a single repetition number for each repetition level.

	ALU
	Same view as Panasonic.

	QC
	R={1,2,4,8,16,32,64,128 } FFS 256. A subset of these might be configured by eNB.


Summary:
The repetition number of PRACH satisfies the integer multiple of:

· 2: Ericsson, LG, Samsung, Nokia, QC

· 2 & 5:NEC

· N (N is the maximum number of consecutive PRACH subframes within one radio frame)
Huawei, HiSilicon

Conclusions:
Discussion needed during the week to select exact numbers of repetitions to be supported.

Multiples of 2 and multiples of 5 are considered further, both bases can potentially be included.

· Question 1-6: What further details of the power ramping procedure for PRACH need to be agreed in RAN1 and/or informed to RAN2? 
	Company
	Comments

	Ericsson
	Either agree that the maximum UE transmit power is used on the highest PRACH repetition level or agree that is used also on the highest PRACH repetition level (the latter case is our prefere cnce due to simplicity in specification).

	Sony
	In RAN1#82, already agreed power ramping follows legacy procedure for Mode A (0 and 1st CE level).  Mode B (or 2nd & 3rd CE levels) has no power ramping.

	LG
	Moving to small CE level from normal level can increase total PRACH power from repeated PRACH transmissions suddenly. To use transmit power more efficiently, it can be considered to add offset considering PRACH repetition number (e.g. -10*log10(PRACH repetition number) ) to PRACH power formula.

	Samsung
	As mentioned by Sony, this has already been concluded. Only remaining aspect is whether to signal the power ramping step for the first non-zero CE level or implicitly determine it (e.g. as in R1-155438)

	Panasonic
	We interpreted this question is how to capture it in the spec. There is no mode A or B before RRC_connected. Therefore, the agreement is large repetition case is no ramping.
RAN1 spec UE transmission power of PRACH is defined as following.

PPRACH = min{
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In large repetition case, " PREAMBLE_RECEIVED_TARGET_POWER" obtained from the higher layer within UE is the infinity value (or the maximum value) in order to use 
[image: image3.wmf])

(

c

CMAX,

i

P

.

In the other case, above equation is used. Therefore, depending on path loss change 
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, the transmission power of PRACH can varies even it is during the repetition. 

	Huawei, HiSilicon
	Clarify that we do not have applied CE mode definition for PRACH. So, we would like to use concrete CE levels. Perhaps similar to LG, for PRACH CE level 1 and level 2, an offset can be considered to be signalled for PRACH power ramping. For PRACH CE level3, only maximum transmit power is used for PRACH transmission, which is in line with #82 meeting agreements.

	Nokia
	No further details needed – use existing procedure for Mode A, maximum power for  Mode B

	NEC
	It was agreed that there will be 3 CE levels not including zero level. So, we think the power ramping for CE level 1 is the same as legacy UEs (i.e. current PRACH transmit power equation). For CE levels 2/3, the maximum UE transmit power is applied.

	ALU
	Same view as Sony/Nokia. 

	QC
	Detailed power ramping procedure to be defined by RAN2.

	ZTE
	maximum UE transmit power is used on the highest PRACH repetition level


Summary:
· For the details of the power ramping procedure for PRACH, there are following options:

·  Revisit the agreements to be that power ramping is also used on the highest PRACH repetition level
· Support: Ericsson(also can support as another option that maximum UE transmit power is used, but only one option of the above in the spec),

·  Define an offset in non-large repetition level case with respect to PRACH repetition number or path loss
· Support: LG, Samsung, Huawei, HiSilicon, Panasonic
·  No further details needed in RAN1
· Support: Sony, Samsung(except the above), Nokia, NEC(however different interpretation on large repetition case), ALU, QC, ZTE

Observation
The proposals relate to RAN2 specification by setting PREAMBLE_RECEIVED_TARGET_POWER.

Proposal(s):

Clarify that adjustment to PRACH transmit power applies to the lowest 1 or 2 (FFS) CE levels.

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

· Question 1-7: (a) How and (b) in what cases to identify Rel-13 low complexity UEs by PRACH?
	Company
	Comments

	Ericsson
	Rel-13 low complexity UEs are identified by PRACH when a Rel-13 low complexity UE performs PRACH in a cell that indicates support for Rel-13 low complexity UEs in MIB.

	Sony
	Is this question relating to how eNB determine whether a UE is LC-MTC or normal UE?  Is this only for Mode A without repetition?  If yes then separate PRACH resource (e.g. split of preamble) should be used by normal and LC-MTC UE.

	LG
	Not sure whether this question is necessary as it’s up to the network how it can differentiate. We have the agreement that “Rel-13 low complexity UE can be identified by PRACH”. From a UE perspective, it transmits PRACH per the network configuration, and the network would configure different resource utilizing FDM/TDM/CDM to differentiate different UE. In our view, we do not need any additional agreements for this. 

	Samsung
	NW already configured PRACH resources to LC-UEs.

	Panasonic
	We support Ericsson view above except the last point of "in MIB". We propose Rel-13 LC UE support or not is known after the reception of SIB1bis. MIB indicates either LC UE and/or CE UEs by table and one bit in CE support. This is the discussion in MIB content discusion.

	Huawei, HiSilicon
	We have agreements in RAN1 that:

· Rel-13 low complexity UE can be identified by PRACH.

· FFS for detailed indication method, e.g., Preamble and/or resource allocation

and agreements in RAN2 that:

· Rel-13 “normal complexity” UEs in enhanced coverage use the same random access resources as a Rel-13 low complexity UEs in the same enhanced coverage level.

The issue is to further identify the Rel-13 low complexity UEs from normal complexity UEs when they are in normal coverage, which is related to the FFS. One solution is to use dedicated preamble for LC UEs. Besides CDM, other solutions are also possible, e.g.:

Normal-complexity UEs in normal coverage use the PRACH resource set 1 configured in legacy SIB2. LC-UEs in normal coverage use the PRACH resource set 2 configured in MTC SIB2. TDM/FDM of PRACH resource set 1 and set2 can be supported and configured by eNB.

· For TDM, the same PRACH configuration index is used for PRACH resource set 1 and set2. An additional offset is configured in MTC SIB2 to offset the available subframe/frame for PRACH resource set 2. 2bits could be adequate for this additional offset.

· For FDM, the same prach-Frequencyoffset is used for PRACH resource set 1 and set2. An additional smaller range frequency offset is configured in MTC SIB2 to offset the frequency for PRACH resource set 2

	Nokia
	Rel-13 LC UE identified via PRACH

	NEC
	Rel-13 low complexity UE is identified by PRACH resource set. 

	ALU
	Similar question to Sony.  Is this only to differentiate LC UE from normal UEs in normal coverage (CE mode A)?  If YES, then the different PRACH resources used by the LC and normal UEs should be sufficient.  Else, if this question extends to differentiating LC UEs from normal UEs in enhanced coverage (CE mode B), do we need to consider alternative methods, e.g. LCID value in MAC header (as per Rel12 Cat0)?

	QC
	Low complexity UEs use different resources / different sequences from legacy UEs.

	Intel
	Rel-13 LC MTC UEs can be identified based on different PRACH resources (including preambles and time/frequency resources).

	ZTE
	Based on PRACH resource.


Summary
According to previous RAN1 and RAN2 agreement, differentiating Rel-13 low complexity UEs should be supported via PRACH in NCE case. Not many further details on differentiating Rel-13 low complexity UEs can be obtained according to feedbacks.

Open issue(s):

To differentiate Rel-13 low complexity UE via preamble is of high priority.
Aspect 2: RAR reception
· Question 2-1: How does the eNB determine and how does the UE know the repetition level of M-PDCCH scheduling RAR for a given RAR CE level?
	Company
	Comments

	Ericsson
	We see two options:

· Option 1: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is indicated for each PRACH repetition level in MTC-SIB.

· Option 2: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is predefined in spec for each PRACH repetition level.

Since Option 2 may save some bits in MTC-SIB, we have a preference for Option 2.

	Sony
	Repetition of MPDCCH scheduling RAR based on selected PRACH resource.

	LG
	We generally prefer to configure maximum R of M-PDCCH of CSS in SIB. However, option 2 from Ericsson is also fine. 

	Samsung
	Set of repetition levels is configured in SIB for each CE level and actual repetition level is indicated by DCI scheduling RAR (as for unicast PDSCH). Cannot have a predetermined mapping to RA preamble repetition number as there is no predetermined mapping between UL SINR and DL SINR. Multiple repetition levels also allow for resource congestion control (especially if 2nd CSS (RAR) is shared with 3rd CSS (Msg ReTX / Msg4).

	Panasonic
	On Ericsson's choice, our view is the default value is specified as option 2 but it can be overwritten as option 1. This is required to support UL and DL path loss difference caused by different number of eNB antennas, tower amplifier, booster and so on.

	Huawei, HiSilicon
	The repetition level, it is agreed to be determined by repetition level of its most recent PRACH. Assuming PRACH CE level is n, the repetition level of M-PDCCH for RAR scheduling is n for FDD and n+1 for TDD. This is because of the MCL gap between PRACH and E(/M-)PDCCH is different for FDD and TDD.

The repetition number can be given in DCI scheduling RAR.

	Nokia
	From implementation, the repetition level of M-PDCCH scheduling RAR could be determined by the related PRACH repetition level. UE might need blind decoding of the used repetition levels.

	NEC
	RAN1 agreement is that UE knows repetition level of RAR transmission (i.e. M-PDCCH+PDSCH) from the repetition level of its most recent PRACH.  So, the number of repetitions for RAR (i.e. M-PDCCH+PDSCH) are derived from PRACH transmission per CE level. The relationship should be specified in SIB.

	ALU
	Same view as Nokia.

	QC
	Implicitly determined based on PRACH resource used. This determination can be based on


1) Used resource/number of repetitions (linked DL and UL PL)

2) Inside each number of repetitions, the UE selects the preamble that corresponds to its measured DL RSRP (allows for imbalance between UL and DL).

	Intel
	Agree with Panasonic.

	ZTE
	M-PDCCH CSS for RAR  is indicated for each PRACH repetition level in MTC-SIB.

	
	


Summary:
· The repetition level of M-PDCCH scheduling RAR is determined by one the following option:

· Option 1: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is indicated for each PRACH repetition level in MTC-SIB.
· Support: Ericsson(2nd preference), LG(1st preference, to configure maximum R), Samsung, Panasonic, Huawei/HiSilicon(different determinations for FDD and TDD), Nokia, NEC(the relationship between level of PRACH and level of RAR is in SIB), ALU, ZTE, Intel,
· Option 2: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is NOT explicit configured.
· Support: Ericsson(1st preference, defined in spec), LG(2nd preference), Panasonic(as a default but can be reset by option 1), Intel(as a default by can be reset by option 1), QC(implicitly determined based on PRACH resource, including preamble and repetition number)
· Not support: Samsung,
Proposal(s):

The repetition level of M-PDCCH scheduling RAR is the same as PRACH coverage enhancement level.

A set of repetition number of M-PDCCH scheduling RAR corresponds to each PRACH coverage enhancement level.

The exact M-PDCCH repetition number within the set of repetition number corresponding to each PRACH coverage enhancement level is indicated via SIB.
· Question 2-2: How does the eNB determine and how does the UE know the starting subframe(s) of M-PDCCH scheduling RAR for a given RAR CE level?
	Company
	Comments

	Ericsson
	The starting subframe for M-PDCCH for RAR (the first one in the RAR window) is the end of the preamble transmission plus three subframes (similar to legacy operation).

	Sony
	Follow legacy procedure where the RAR Window starts 3 subframes after end of PRACH.

	LG
	RAR window starts 3 subframes after end of PRACH transmission. Whether M-PDCCH monitoring can start from the first subframe of RAR window, our general thinking is that M-PDCCH monitoring starting subframe is determined irrespective of RAR window as we consider the same M-PDCCH SS can be used for Msg 3 retx/Msg4 scheduling. In that sense, RAR window and M-PDCCH monitoring may not be exactly aligned. Details can be found in R1-156847.

	Samsung
	First subframe for MPDCCH for RAR is signaled by SIB. UE determines starting subframe from signaled first subframe and the repetition numbers so that the starting subframe is at least 3 subframes after the last repetition of the RA preamble transmission. RAR window starts from starting MPDCCH subframe and its length is determined from SIB configuration.

	Panasonic
	Basically above principle but some further alignment because  the starting subframes of M-PDCCH could be certain limited subframes determined by SFN. This is also influenced by Ych confiugraitons.

	Huawei, HiSilicon
	· For PRACH resource multiplexing by FDM or TDM, the starting subframe of M-PDCCH for RAR is n+k, where n is the ending subframe of PRACH transmission, and k is a fixed known constant. 
· For PRACH resource multiplexing by CDM, the starting subframe of M-PDCCH for RAR is n+k+offset. FFS on how to determine the offset.

	Nokia
	eNB determine the starting subframe of M-PDCCH scheduling RAR based on the PRACH configuration(starting subframe and preamble repetition period) and the M-PDCCH configuration(starting subframe and length of M-PDCCH monitoring period). The first control channel occasion after the PRACH transmission may be the starting point of M-PDCCH scheduling RAR. UE know that by eNB explicit configuration of PRACH and M-PDCCH.

	NEC
	Similar to legacy behavior, at least three subframes later than the end of PRACH repetitions.

	ALU
	Similar to legacy behavior, at least three subframes later than the end of PRACH repetitions.

	QC
	CSS is defined from last PRACH repetition. The RAR window should contain different MPDCCH occasions to allow for eNB flexibility.

	Intel
	Start of the RAR window occurs 3 subframes relative to the last PRACH repetition. Start of the M-PDCCH CSS can be defined to align with the RAR window start. 

	ZTE
	The first control channel occasion after at least three subframes later than the end of PRACH repetitions

	
	


Summary
· Assuming the preamble transmission ends in subframe n, the starting subframe(s) of M-PDCCH scheduling RAR is determined by

· n+k, 

· where k is fixed value, e.g. 3, 
· Support: Ericsson, Sony, Huawei/HiSilicon(when FDM/TDM PRACH resource), Intel,
· where k can vary according to eNB configuration but no smaller than 3, 

· Support: LG, Samsung, Huawei/HiSilicon, Nokia, NEC, ALU, QC, ZTE
Proposal(s)

· Assuming the preamble transmission ends in subframe n, the starting subframe(s) of M-PDCCH scheduling RAR is determined by n+k, where k can vary according to the eNB configuration and is no smaller than 3,

· The eNB configuration includes PRACH configuration and/or M-PDCCH configuration
· Question 2-3: How does the eNB determine and how does the UE know the frequency resource(s) of M-PDCCH scheduling RAR for a given RAR CE level?
	Company
	Comments

	Ericsson
	The number of narrowbands used for M-PDCCH scheduling RAR is indicated in SIB.

The narrowband index for M-PDCCH scheduling RAR is derived from the PRACH preamble index and/or the PRACH repetition level. Derivation from the PRACH preamble index and derivation from the PRACH repetition level both have their merits – one allows load distribution over the system bandwidth, the other multiplexing of transmissions with the same repetition level. We may provide additional views on this later.

	Sony
	As part of CSS configuration i.e. indicated in the SIB.

	LG
	It can be configured with PRACH resource per each CE level in SIB.

	Samsung
	Configured by SIB per RA preamble CE level.

	Panasonic
	If different preamble index of the repetitions has the different repetition time offset, different narrowband index can be same narrowbands.

If different preamble index of the repetitions has the same repetition time offset, different narrowband index can be different narrowbands.

CSS for RAR to different PRACH repetition levels can be same narrowband (= same narrowband hopping sequence) when the load of each levels are low. 

	Huawei, HiSilicon
	The frequency resource of M-PDCCH scheduling RAR is configured by eNB, determined based on preamble index.

	Nokia
	The frequency resource(s) of M-PDCCH scheduling RAR can be implicitly determined by e.g., PRACH resource(s).

	NEC
	Initially the number of narrowbands and their absolute locations are signaled in SIB, and also SIB provides one to one mapping of narrowband index for RAR (M-PDCCH) and PRACH repetition level.

	ALU
	Indicated by SIB per RA preamble CE level.

	QC
	This information needs to be fixed in spec/SIB1

	Intel
	The frequency resource(s) of the M-PDCCH scheduling RAR is derived by the UE based on a mapping from PRACH repetition level to NB indices for monitoring of M-PDCCH scheduling RAR. The mapping is signaled via the SIBxbis as part of CSS configuration.

	ZTE
	Indicated (implicitly/explicitly) in the SIB.

	
	


Summary
· The narrowband index for M-PDCCH scheduling RAR is derived by the UE according to the following,

· PRACH preamble index and/or
· Support: Ericsson, LG, Panasonic, Nokia, Huawei, HiSilicon,

· PRACH repetition level
· Support: Ericsson, Samsung, Panasonic, NEC, Intel, ALU, Intel,
· The derivation is based on the information provided in SIB
· Support: Sony, LG, Samsung, Huawei, HiSilicon, NEC, ALU, QC, Intel, ZTE

Proposal(s):

The narrowband index for M-PDCCH scheduling RAR is derived by the UE according to PRACH preamble index and PRACH repetition level
The derivation is based on the information provided in SIB.

· Question 2-4: Whether to use and/or how to configure the set of {aggregation levels, repetition numbers} for M-PDCCH scheduling RAR for a given RAR CE level?
	Company
	Comments

	Ericsson
	Regarding the aggregation levels, we propose to always use 6 PRBs, but aggregation level does not have to be 24 ECCEs always.

At low CE levels: Multiple aggregation levels are supported, for example, {4, 8, 16, 24}.

At high CE levels: A single aggregation level of L=24 ECCEs is supported.

	Sony
	As part of CSS configuration i.e. indicated in the SIB.

	LG
	Part of CSS configuration, indicated in SIB via configuration of PRB set.

	Samsung
	Always 6 PRBs for MPDCCH transmission. At low CE levels, ECCE aggregation levels are {8, 16, 24}. FFS for high CE levels depending on other CSS design aspects for RA. Repetition numbers are provided by SIB

	Panasonic
	Depending on CSS search space design agreements, some of the configurations are given by MTC-SIB for each level.

	Huawei, HiSilicon
	The set is configured in e.g. SIB2.

	Nokia
	The aggregation level for medium to high number of coveragre enhancement is always 24. There could be region specific configuration on the number of repetition values for the transmitted M-PDCCH scheduling RAR.

	NEC
	CSS for RAR is always 6RBs. 

The number of repetitions for RAR (i.e. M-PDCCH+PDSCH) are derived from PRACH transmission per CE level. The relationship should be specified in SIB.

FFS: exact aggregation levels and repetition numbers.



	ALU
	Part of CSS configuration, indicated in MTC SIB2.

	QC
	Same as 2-1: for each CE level the eNB should broadcast the search space configuration.

	Intel
	As part of CSS configuration. Further, CE modes A and B can be determined by the UE based on mapping from PRACH repetition level. The set of {L, R} values for M-PDCCH depend on PRACH repetition level – our preference is L = 24 for medium-large repetition level (“CE mode B”) and L = {8, 16, 24} for no/small repetition level (“CE mode A”) case. The set of R values can be determined as described for Q. 2-1.

	ZTE
	EACH CE level should support {4, 8, 16, 24}, further configuration via bitmap.

	
	


Proposal(s)
· The CSS configuration is carried in MTC SIB(s).
· CSS supports multiple repetition levels and multiple aggregation levels

· Further discussion on the relationship(s) between repetition levels and aggregation levels.
Aspect 3: Msg3/Msg4 scheduling and transmission
· Question 3-1: How does the eNB determine and how does the UE know the repetition level(s) and repetition number(s) of initial Msg3 transmission?
	Company
	Comments

	Ericsson
	The PUSCH narrowband and number of PUSCH repetitions for initial Msg3 transmission are indicated in UL grant in RAR.

If necessary in order to save bits in SIB or RAR, consider predefining a set of PUSCH repetition factors for Msg3 for each PRACH repetition level.

	Sony
	Msg3 is scheduled by UL Grant in RAR.  Hence repetition number indicated in RAR.

	LG
	Repetition number is indicated in UL grant carried in RAR.

	Samsung
	Minimum repetition number configured in SIB. Actual repetition number indicated in UL grant of RAR message as a scaling (1, 2, 4, 8) of minimum repetition number.

	Panasonic
	This depends on DCI contents in RAR discussion. If repetition number field is 3 bits, no MTC SIB configuration for each level. If repetition number field is 2 bits, set of values are indicated by MTC SIB configuration for each level.

	Huawei, HiSilicon
	A set of repetition numbers, i.e. the level, is predefined or configured by higher layer for each repetition level. The exact repetition number is indicted in UL grant in RAR.

	Nokia
	This is indicated in the UL grant in RAR.

	NEC
	The narrowband for PUSCH of Msg 3 is indicated in the UL grant in RAR message as agreed in RAN1#82bis. 

For Msg3/4, the same repetition level as RAR is applied (i.e. derived from PRACH transmission per CE level). 

	ALU
	Same view as Ericsson, i.e. use UL grant in RAR.

	QC
	Included in grant.

	Intel
	Agree with HW. Further the set of repetition numbers can be defined based on PRACH repetition level as well.

	ZTE
	Via UL grant in RAR.

	
	


Summary
· The repetition level of PUSCH repetitions for initial Msg3 transmission is predefined or higher layer configured for each repetition level

·  Support: Ericsson, Panasonic, Huawei, HiSilicon, Intel,
· The repetition number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.
·  Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE
Proposal(s)

· The repetition level of PUSCH repetitions for initial Msg3 transmission is higher layer configured for each repetition level

· The repetition number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.
· Question 3-2: How does the eNB determine and how does the UE know the repetition level(s) of M-PDCCH for Msg3 re-transmission or Msg4 transmission?
	Company
	Comments

	Ericsson
	The M-PDCCH search space (AL and repetition level) for Msg3 retransmission and Msg4 is the same as for M-PDCCH for RAR (but the UE-specific frequency location of M-PDCCH for Msg3 retransmission and Msg4 can be different from the common frequency location of M-PDCCH for RAR).

	Sony
	Already agreed Msg3 ReTx and Msg4 share the same SS.  This SS can be implicitly indicated by PRACH resource or by the MPDCCH used to scheduled RAR (e.g. 1st ECCE index).

	LG
	The same of {L, R} is assumed between M-PDCCH for RAR and Msg3 retx/msg4 for initial random access.

	Samsung
	TBD whether the same {L, R} as for RAR should apply (probably yes) – can depend on overall 2nd/3rd CSS design. Value(s) of L can be fixed in specification per CE level, R values are provided by SIB for each RA preamble CE level.

	Panasonic
	These are same as CSS for RAR.

	Huawei, HiSilicon
	The repetition levels are the same as MPDCCH scheduling RAR.

	Nokia
	Same CSS as RAR

	NEC
	Msg3/4 apply same repetition levels and aggregation levels as M-PDCCH for RAR.

	ALU
	These are same as CSS for RAR.

	QC
	Msg4 and msg3 retransmissions use same search space as Msg2. This way, the UE always monitors the same search space until it is RRC configured.

	Intel
	Configured as part of the 3rd SS configuration for (L, R) – we are also open to defining 2nd SS = 3rd SS with exception of the NBs.

	ZTE
	Same CSS as RAR

	
	


Summary
· Regarding the M-PDCCH search space for Msg3 retransmission and Msg4,

·  
The SS is the same as for M-PDCCH for RAR 
· Support: Ericsson, LG, Panasonic, Huawei/HiSilicon, Nokia, NEC, ALU, QC, Intel
·     At least partly of the SS is configurable
· Support: Intel(1st preference), Samsung

· This SS for Msg3 ReTx and Msg4 can be implicitly indicated by PRACH resource or by the MPDCCH for RAR (e.g. 1st ECCE index).
· Support: Sony
Proposal(s)
· SS for MPDCCH of Msg3 retransmission and Msg4 is the same as for MPDCCH of RAR. 
· FFS if they are exactly the same or some parameters can be different.
· Question 3-3: How to configure the set of {aggregation levels, repetition numbers} for M-PDCCH search space for Msg3 re-transmission or Msg4 transmission. For example, should we define a set of decoupled {aggregation levels} and {repetition numbers} and eNB can signal any combination; or is the granularity that we define in {aggregation level, repetition number} pairs and the eNB has only those choices; or do we define decoupled {aggregation levels} and {repetition numbers} and eNB can signal a restricted set of combinations; or other options?
	Company
	Comments

	Ericsson
	The M-PDCCH search space (AL and repetition level) for Msg3 retransmission and Msg4 is the same as for M-PDCCH for RAR (but the UE-specific frequency location of M-PDCCH for Msg3 retransmission and Msg4 can be different from the common frequency location of M-PDCCH for RAR).

	Sony
	Configured in SIB. This should follow whatever we agreed in the MPDCCH search space configuration, e.g. a lookup table for each search space defined in spec and eNB indicate the index to one of the entry in this table.

	LG
	The same of {L, R} is assumed between M-PDCCH for RAR and Msg3 retx/msg4 for initial random access.

	Samsung
	TBD whether the same {L, R} as for RAR should apply (probably yes) – can depend on overall 2nd/3rd CSS design. Value(s) of L can be fixed in specification per CE level, R values are provided by SIB for each RA preamble CE level.

	Panasonic
	The M-PDCCH search space (AL and repetition level) for Msg3 retransmission and Msg4 is the same as for M-PDCCH for RAR.

	Huawei, HiSilicon
	The configuration is taken from the same place as for M-PDCCH scheduling RAR (see Q3-2). The spec should include a set of {AL, R} pairs and eNB has those choices.

	Nokia
	Same as RAR

	NEC
	Msg3/4 apply same repetition levels and aggregation levels as M-PDCCH for RAR.

	ALU
	Same as RAR.

	QC
	Some coupling should be established to disallow some combinations (e.g. R=64 with L=1).

	Intel
	This is part of the configuration of the “3rd SS” and the derivation of set of candidate repetition number can be determined as in Q. 3-2.

Either define decoupled {aggregation levels} and {repetition numbers} and eNB can signal a restricted set of combinations; or define coupled (L,R) pairs as part of the CSS configuration.

	ZTE
	The CSS for RAR is same as the Msg3/4 SS in mode A ;the Msg3/4 SS is configured separately in mode B.

	
	


Summary
As summarized in Q3-2.
Proposal(s)

· Question 3-4: How to determine the frequency resources, including narrowband and/or the index to a specific combination of physical resource-block pair, of M-PDCCH for Msg3 re-transmission or Msg4 transmission?
	Company
	Comments

	Ericsson
	The narrowband for M-PDCCH for Msg3 retransmission and Msg4 is indicated in UL grant in RAR.

	Sony
	A set of possible search space config signaled in SIB.  The SS can be implicitly based on PRACH resource or ECCE index used by the MPDCCH scheduling the RAR.

	LG
	Prefer to indicate by SIB. Further discussion on dynamic indication via RAR is open for us.

	Samsung
	The narrowband(s) for MPDCCH for Msg3 ReTx and Msg4 are indicated in SIB. Always 6 PRBs.

	Panasonic
	Narrowband for CSS for Msg 3 retransmission and Msg 4 is same as CSS for RAR. 

	Huawei, HiSilicon
	Indicated in RAR for each grant of Msg3. The same determination is used for M-PDCCH scheduling Msg4.

	Nokia
	This is indicated in the UL grant in RAR.

	NEC
	It is better to use same narrowband for M-PDCCH of Msg3 retransmission and Msg4 and that narrowband is indicated in RAR message.

	ALU
	Indicated in the UL grant in RAR

	QC
	Signaled in SIB

	Intel
	Can be provided as part of the configuration of the “3rd SS” via MTC SIB. PRB set size = 6 always.

	ZTE
	Prefer to indicate by SIB.

	
	


Summary
· Regarding the narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission, it is known by
·  Indicated in UL grant in RAR
· Support: Ericsson, Huawei, HiSilicon, Nokia, NEC, ALU, 
·  At least partly configured in SIB

· Support: Sony, LG, Samsung, QC, Intel, ZTE
·  The same as for MPDCCH for RAR
· Support: Panasonic, 

Proposal(s)

· The narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission is determined by one of the following option;
·  Option A: Indicated in UL grant in RAR

·  Option B: configured in SIB

·  Option C: the same as for M-PDCCH for RAR

· Question 3-5: How to determine the transmission type of M-PDCCH for Msg3 re-transmission or Msg4 transmission?
	Company
	Comments

	Ericsson
	Distributed transmission type is used for M-PDCCH for Msg3 retransmission and Msg4 as there is no channel information available during random access.

	Sony
	As part of the configuration in Question 3-4.

	LG
	Same view to Sony (no need of additional question)

	Samsung
	Always distributed transmission type.

	Panasonic
	If SS design discussion conclude only to support 8, 16, 24 eCCEs, it does not matter whether localized or distributed. Just to define one type can be fine.

	Huawei, HiSilicon
	Indicated in RAR for each grant of Msg3. The same determination is used for M-PDCCH scheduling Msg4.

	Nokia
	No strong preference

	NEC
	Distributed transmission of M-PDCCH should be applied for Msg3/4.

	ALU
	Same view as Sony.

	QC
	Fixed to distributed

	Intel
	OK with fixed to distributed M-PDCCH type.

	ZTE
	Configured in SIB

	
	


Summary
· Regarding the transmission type of M-PDCCH for Msg3 re-transmission or Msg4 transmission,
·  Always distributed type is used

· Support: Ericsson, Samsung, NEC, QC, Intel
·  Configurable in e.g. SIB

· Support: Sony, LG, ALU, ZTE

·  Indicated in UL grant of RAR

· Support: Huawei, HiSilicon

Proposal(s)
· Both distributed and localized transmission type are supported for M-PDCCH scheduling Msg3 re-transmission or Msg4 transmission for LC/CE UEs. 
·   In this case, the transmission type is provided by one of the following

· SIBxbis

· UL grant in RAR

· Question 3-6: How to perform the DMRS scrambling sequence initialization of M-PDCCH for Msg3 re-transmission or Msg4 transmission

	Company
	Comments

	Ericsson
	DMRS scrambling sequence initialization for M-PDCCH for Msg3 retransmission and Msg4 is based on UE ID (Temporary C-RNTI).

	Sony
	Based on Temp C-RNTI.

	LG
	DM-RS is scrambled based on cell ID (no UE-specific configuration is available) for initial RACH procedure. 

	Samsung
	Based on RA preamble which maps to a TC-RNTI (mapping is by specification – not signaled). TC-RNTI is not explicitly signaled in the RAR.

	Panasonic
	CSS for Msg 3 retransmission and SS for Msg 4 is same as CSS for RAR. Therefore same as CSS for RAR.

	Huawei, HiSilicon
	The DMRS scrambling sequence initialization can be provided in RAR. TC-RNTI is not explicitly needed.

	Nokia
	Same as CSS for RAR

	NEC
	Based on UE ID of Temporary C-RNTI

	ALU
	Based on UE ID of Temporary C-RNTI

	QC
	Fixed based on cell ID

	Intel
	Fixed based on PCID.

	ZTE
	UE ID/ PC ID

	
	


Summary
· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on the following,

· Temporary C-RNTI (TC-RNTI), in an implicit or explicit manner
· Support: Ericsson, Sony, Samsung, Huawei, HiSilicon, NEC, ALU, ZTE
· Physical cell ID (PCID)
· Support: LG, QC, Intel, ZTE
· The same SS as for CSS of M-PDCCH for RAR

· Support: Panasonic, Nokia, 
Proposal(s)

· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on one of the following,
· Option A: TC-RNTI

· In this case, The TC-RNTI is referred by one of the following manner:

· Explicitly signaled

· A mapping indicated in RAR or defined in the specification

· Option B: PCID

· Question 3-7: How to determine the repetition level(s), repetition number(s) of Msg3 re-transmission or Msg4 transmissions?
	Company
	Comments

	Ericsson
	The number of PUSCH repetitions for Msg3 retransmission is indicated in DCI (similar to unicast PUSCH transmission).

The number of PDSCH repetitions for Msg4 is indicated in DCI (similar to unicast PSDCH transmission).

If necessary in order to save bits in SIB or RAR, consider predefining a set of PDSCH repetition factors for Msg4 for each PRACH repetition level.

	Sony
	Indicated in the DCI scheduling Msg 3 ReTx & Msg4.

	LG
	Indicated in DCI

	Samsung
	Indicated by DCI (2 bits)

	Panasonic
	If 3 bits DCI field, it is just indicated by DCI. 

If 2 bits DCI field, set of repetition numbers are configured by MTC SIB for each level.

	Huawei, HiSilicon
	The repetition level is determined from PRACH repetition level. A set of repetition numbers is predefined or configured by higher layer for each repetition level. The repetition number can be dynamically indicated via associated M-PDCCH for each message.

	Nokia
	Indicated in DCI

	NEC
	Same as RAR, the repetition level for Msg3/4 is derived from most recent repetition level of the PRACH transmission per CE level.

	ALU
	Indicated in DCI

	QC
	Indicated in DCI

	Intel
	Can be indicated dynamically via the DCI. 

	ZTE
	Indicated in DCI

	
	


Summary
· The repetition number(s) of Msg3 re-transmission or Msg4 transmissions are indicated in the associated DCI.
· Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, ALU, QC, Intel, ZTE

· In this case, the number of bits is 2
· Support: Samsung, Panasonic(also support 3 bits), Huawei, HiSilicon
Proposal(s)

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

· In this case, the number of bits is 2
· Question 3-8: How to determine the narrowband of Msg3 re-transmission or Msg4 transmissions?
	Company
	Comments

	Ericsson
	The narrowband for PUSCH for Msg3 retransmission is explicitly indicated in DCI (similar to unicast PUSCH transmission).

The narrowband for PDSCH for Msg4 is explicitly indicated in DCI (similar to unicast PDSCH transmission).

	Sony
	Msg 3 same as other PUSCH transmission.
Msg 4 same as other PDSC transmission.

	LG
	Same as other unicast PUSCH or PDSCH

	Samsung
	Indicated by DCI for Msg3/Msg4 as for unicast PUSCH/PDSCH scheduling.

	Panasonic
	Isn't this question same as Q3-4? Same answer with Q3-4.

	Huawei, HiSilicon
	The narrowband of Msg3 re-transmission or Msg4 is determined by the same approach as unicast transmission.

	Nokia
	Indicated in DCI for both Msg3 and Msg4

	NEC
	M-PDCCH for Msg3 re-transmission and Msg4 transmission use same narrowband index which is indicated in UL grant. The narrowbands for Msg3 retransmission (PUSCH) and Msg4 transmission (PDSCH) are indicated in the corresponding DCI format.

	ALU
	Indicated in DCI for both Msg3 and Msg4

	QC
	Same as other PUSCH or PDSCH

	Intel
	Can be indicated dynamically via the DCI. Same as regular PUSCH/PDSCH.

	ZTE
	Indicated in DCI


Summary
· The narrowband index of PUSCH for Msg3 retransmission or Msg4 transmission is indicated in the associated DCI as for unicast PUSCH/PDSCH (in CE mode A)
· Support: Ericsson, Samsung, Sony, LG, Huawei, HiSilicon, QC, Intel Nokia, NEC, ALU, Intel, ZTE
Proposal(s)

· The narrowband index of PUSCH for Msg3 retransmission or Msg4 transmission is indicated in the associated DCI, which is similar as unicast PUSCH/PDSCH in CE mode A.
· Question 3-9: What is the operation for PUSCH HARQ feedback for Msg3?
	Company
	Comments

	Ericsson
	PUSCH HARQ feedback for Msg3 is based on explicit retransmission grants in M-PDCCH (similar to unicast PUSCH transmission).

	Sony
	Same as other PUSCH transmission.

	LG
	It can be same as other PUSCH transmission 

	Samsung
	UE-group HARQ-ACK by DCI for non-adaptive retransmissions, UL grant for adaptive retransmissions. UE only checks the RNTI of the DCI format to determine whether there is adaptive/non-adaptive retransmission.

	Panasonic
	Msg 3 retransmission is not tied to HARQ process number. Therefore, Msg 3 is retransmitted according to the M-PDCCH message 3 retransmission. 

	Huawei, HiSilicon
	One M-PDCCH carried multiple ACK/NACKs, and each corresponding to one Msg3 feedback.

	Nokia
	Same as other PUSCH transmission

	NEC
	Same as other PUSCH transmission

	ALU
	Same as other PUSCH transmission

	QC
	Adaptive retransmission via MPDCCH.

	Intel
	Adaptive retransmissions. PUSCH HARQ feedback for Msg3 is via M-PDCCH with CRC scrambled with C-RNTI or Temporary C-RNTI during the Contention Resolution Timer period or until the M-PDCCH with DL assignment for Message 4 is detected.

	ZTE
	Same as other PUSCH transmission

	
	


Summary
Prefer to be discussed in other informal email discussion.
Proposal(s)

· Question 3-10: What is the determination for PUCCH resource for Msg4 feedback, if it cannot be implicitly derived without collision?
	Company
	Comments

	Ericsson
	We will provide our answer in the PUCCH email discussion.

	Sony
	Same as other PDSCH transmission.  It is unclear what it means by it cannot be implicitly derived without collision?

	LG
	We agree with Ericsson. It can be treated same as other unicast transmission.

	Samsung
	Same as for any other UE-specific PDSCH that is scheduled by DCI.

	Panasonic
	We will also provide the reply in PUCCH email discussion.

	Huawei, HiSilicon
	For PUCCH resource of Msg4 feedback, the narrowband regions as well as start offsets configured by SIB are known when the UE sends Msg4 feedback. Higher layer configured dedicated parameter is needed for explicit resource configuration for CE or to avoid collision which can be carried in RAR.

	Nokia
	Answer provided in PUCCH email discussion

	NEC
	FFS

	ALU
	Part of PUCCH discussion

	Intel
	It should be possible to derive the PUCCH resource implicitly based on the M-PDCCH scheduling the Msg4 in the “3rd SS”. Same way as unicast PDSCH case.

	ZTE
	Can be indicated via RAR.

	
	


Summary
Prefer to be discussed in other informal email discussion.
Proposal(s)

Aspect 4: PRACH frequency hopping
· Question 4-1: How many narrowbands can be configured for PRACH FH, when PRACH FH is used?

	Company
	Comments

	Ericsson
	We propose that each PRACH resource set can be configured with a PRACH frequency. If PRACH frequency hopping is enabled for a PRACH resource set then the PRACH frequency hopping for that PRACH resource set occurs between the configured PRACH frequency and its mirror frequency. The mirror frequency for one PRACH resource set can coincide with the configured frequency for another PRACH resource set. This will allow lower PRACH repetition levels (including legacy PRACH) and higher PRACH repetition levels to be completely frequency separated from each other.
As mentioned earlier, configuration of multiple PRACH frequencies will not be feasible in some DL-heavy TDD configurations (especially in small system bandwidths) since they already in legacy operation make use of multiple PRACH PRBs but we think this can be considered acceptable and these configurations will be avoided by the eNB implementation.

	Sony
	As per PUSCH/PUCCH, hop over 2 narrowbands.

	LG
	Per configuration, up to 2 narrowbands. It could be discussed in Frequency hopping in our view. 

	Samsung
	One narrowband can be configured, the other can be determined by mirroring when FH is used.

	Panasonic
	We don't have the strong view. We are ok with Ericsson's view.

	Huawei, HiSilicon
	2 narrowbands are configured when frequency hopping is used. The On/Off is triggered by higher layer signalling.

	Nokia
	Two narrowbands can be applied for PRACH frequency hopping. For PRACH resource set, only one narrowband is indicated, another narrowband can be derived implcity with fixed narrowband offset.

	NEC
	At least two narrowbands are used for PRACH frequency hopping. The hopping sequence should be cell specific and have some kind of inter-cell interference randomizations.

	ALU
	As per PUSCH/PUCCH, hop over 2 narrowbands.

	QC
	Same as PUSCH/PUCCH, hop between 2 narrowbands

	Intel
	Two narrowbands are sufficient.

	ZTE
	Depend on the available resources for hopping.

	
	


Summary:

· Two narrowbands can be used for PRACH frequency hopping when enabled.

Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE(but also depend on the total available resources),

Not support: 
· The two narrowbands are mirroring based pattern.

Support: Ericsson, Sony, Samsung, Panasonic, Huawei, HiSilicon, Nokia, ALU, QC, 

Not support: 
· The narrowband for the first repetition is determined,

· Option A: according to whether the PRACH preamble index is even or odd.
· Support: Ericsson

· Option B: eNB configured

· Support: Huawei, HiSilicon

· Option C: implicated indicated from PRACH resource number
· Support: ZTE
Proposal(s): 
· Two narrowbands can be used for PRACH frequency hopping when enabled,

· The frequency hopping pattern is mirroring based;
· FFS how to determine the narrowband for the first repetition
· The narrowband for the first repetition is determined by one of the following options,

· Option A: whether the PRACH preamble index is even or odd.
· Option B: eNB configured

· Option C: implicated indicated from PRACH resource number
· Question 4-2: What values of YCH apply for PRACH and how are they associated to PRACH repetition levels?

	Company
	Comments

	Ericsson
	For PRACH, when frequency hopping is used, YCH = 10 ms.

	Sony
	Same Ych as defined for PUSCH.

	LG
	per PRACH resource set period or per radio frame is fine with us.

	Samsung
	Depending on the repetition number – Ych = 1 in case of 2 repetitions, Ych = {1, 2} in case of 4 repetitions, etc. As agreed, Ych is signaled (2 bits) per CE level.

	Panasonic
	We agree Ericsson.

	Huawei, HiSilicon
	Ych is 1/8, 1/4, 1/2, 1 of the repetitions number. The repetition number is an integer multiple of N, where N is the number of consecutive subframes within one PRACH radio frame.

	Nokia
	Ych can be 10ms, thus that PRACH can be transmitted several times for all preamble formats.

	NEC
	Y = {5,10}

	ALU
	Per radio frame is fine with us.

	QC
	Defined as a fraction of total number of transmissions.

	Intel
	For small repetition number, Y_CH = R/2, for medium-large repetition number, Y_CH can be at the frame-level. Also open to consider Y_CH = R/2 for all repetition levels.

	ZTE
	Configured from { 5 10 20 40}

	
	


Summary:
· For Ych applied for PRACH frequency hopping, the value is 
· Ych=10ms,

· Support:  Ericsson, LG, Panasonic, Nokia, NEC(also fine with 5), ALU, ZTE(also fine with 5, 20, 40), Intel(when not small repetitions)
· Same as defined for PUSCH
· Support:  Sony,
· per PRACH resource set period, including such as repetition number
· Support:  LG, Samsung, Huawei, HiSilicon, Intel, QC
Proposal(s): 
· When frequency hopping is applied for PRACH, the value of Ych (ms) is determined from one the following options:
· Option A: equals 10

· Option B: Can be configurable from {5, 10}
· Option C: equals N*R, where N is one of {1/4, 1/2} and R is the PRACH repetition number

· Question 4-3: What are the possible hopping patterns for PRACH FH, and how are they known to UE?

	Company
	Comments

	Ericsson
	When PRACH frequency hopping is used then hopping occurs between the PRACH frequency configured for the PRACH resource set and its mirror frequency with respect to the center frequency of the uplink system bandwidth.
Whether the first PRACH repetition is transmitted on the configured PRACH frequency or on the mirror frequency is determined by whether the PRACH preamble index is even or odd.

	Sony
	Follow FH pattern as PUSCH.

	LG
	Same as PUSCH, hop between two resources

	Samsung
	Serial narrowband hopping according to Ych. FFS how to determine the narrowband for the first repetition (e.g. depending on whether or not narrowbands are shared for different CE levels, whether for the same CE level it is OK to always use 2 narrowbands at the same SF, …).

	Panasonic
	We agree "when PRACH frequency hopping is used then hopping occurs between the PRACH frequency configured for the PRACH resource set and its mirror frequency with respect to the center frequency of the uplink system bandwidth."

Even(or odd) radio frame using configured PRACH frequency and using mirror frequency are considered as different PRACH resources. This may be expressed as PRACH  preamble index size is twice.

	Huawei, HiSilicon
	Prefer mirror based hopping. The eNB configures the starting frequency resource.

	Nokia
	The hopping pattern is fixed in the spec with fixed narrowband offset between two hopping narrowbands.

	NEC
	At least two narrowbands are used for PRACH frequency hopping. The hopping sequence should be cell specific and have some kind of inter-cell interference randomizations, similar to Type 2 PUSCH hopping.

	ALU
	No strong views. 

	QC
	Preference of mirror based hopping.

	Intel
	We prefer fixed offset or mirrored hopping patterns.

	ZTE
	Implicated indicated from PRACH resource number

	
	


Summary:
The view of hopping patterns for PRACH is summarized as in Q4-1.
· Question 4-4: Are the number of narrowbands and/or the supported hopping patterns potentially different per PRACH repetition level?

	Company
	Comments

	Ericsson
	A PRACH frequency is configured per PRACH resource set (i.e. per PRACH repetition level) and PRACH frequency hopping activation is configured per PRACH resource set (i.e. per PRACH repetition level). Frequency hopping occurs between the configured frequency and its mirror frequency. This means that two PRACH resource sets can be configured with each other’s mirror frequency so that two PRACH resource sets hop between the same two frequencies.

	Sony
	Each frequency resource hop on different narrowband depending on the narrowband the repetition level is configured.  Hopping pattern can be the same.  

	LG
	Hopping disable/enable per CE level

	Samsung
	Hopping pattern is the same and always between 2 narrowbands (with the respective Ych for CE level being the hopping granularity). Frequency hopping ON/OFF is per CE level. 

	Panasonic
	The narrowbands and/or the supported hopping patterns are aligned among repetition levels or not aligned are up to network configuration. 

	Huawei, HiSilicon
	The FH pattern is preferred to be CE level specific. Thus, they can be different per level.

	Nokia
	We don’t see the necessity to define different hopping patterns for each repetition level. Same hopping pattern and two narrowband hopping can be applied to all PRACH repetition levels. Different narrowbands are for different repetition level.

	NEC
	Frequency hopping for each CE level should be configurable. The number of narrowbands can be same for all CE levels. Hopping pattern/sequence should be per CE level as Y may be different for different CE levels.

	ALU
	Same view as Panasonic.  

	QC
	Our preference is to have separate configuration for each repetition level.

	Intel
	OK to have separate configuration for each PRACH repetition level.

	ZTE
	Per CE level

	
	


Summary:
· The frequency hopping pattern for PRACH

· is the same for all CE level

· Support: Ericsson, Sony, Samsung, Panasonic, Nokia, ALU, 

· is separate configuration per CE level

· Support: Panasonic, Huawei, HiSilicon, NEC, ALU, QC, Intel, ZTE
· The frequency hopping activation is configured per CE level

· Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE
Proposal(s): 
· The frequency hopping activation/deactivation for PRACH is configurable per PRACH repetition level.
· FFS whether the frequency hopping pattern is the same for all CE levels or configured separately per CE level.
· Question 4-5: (a) Is PRACH FH mandatory for all PRACH repetition levels? (b) Is the answer to this question dependent on how many PRACH repetition levels are defined in a cell?

	Company
	Comments

	Ericsson
	PRACH frequency hopping is configurable per PRACH repetition level independently of the number of PRACH repetition levels.

	Sony
	FH should not be mandatory. It should be up to eNB configuration. We prefer that it is applicable only in Mode B.

	LG
	No to (a) per 4-4.

	Samsung
	FH is configured per CE level. 

	Panasonic
	We agree Ericsson.

	Huawei, HiSilicon
	FH is configurable per level. It is independent of the supported PRACH repetition levels

	Nokia
	PRACH frequency hopping activation/deactivation is per repetition level.

	NEC
	Frequency hopping for each CE level should be configurable.

	ALU
	We agree Ericsson.

	QC
	Configurable for each CE.

	Intel
	OK with having it configurable per PRACH repetition level.

	ZTE
	Per CE level

	
	


Summary:
· The view of PRACH frequency hopping configurability is summarized as in Q4-4. 
3 Summary and Proposals
· Question 1-1: How to configure PRACH resource sets for CE (time, frequency, and preamble) and what is the criterion for UE to select PRACH resource set?

Summary:
· Each PRACH resource set is configured with the following parameters:

· prach-ConfigIndex –PRACH configuration index
· Support: Ericsson, LG, Panasonic, Huawei, HiSilicon, NEC, ALU, Intel
· firstPreambleGroupX – first preamble index
· Support: Ericsson, Panasonic, Huawei, HiSilicon, ALU, Intel
· lastPreambleGroupX – last preamble index
· Support: Ericsson, Panasonic, Huawei, HiSilicon, ALU, Intel
· maxNumPreambleAttempt-X – maximum number of attempts
· Support: Ericsson, Samsung, Panasonic, Huawei, HiSilicon, , ALU, Intel
· numRepetitionPerPreambleAttempt-X – number of preamble repetitions per attempt
· Support: Ericsson, Samsung, Panasonic, Huawei, HiSilicon, NEC, ALU, Intel
· Prach frequency hopping – enabled/disabled
· Support: , NEC, ALU
· prach-FreqOffset – frequency location of PRACH resource
· Support: LG, ALU, Huawei, HiSilicon, Intel
· prach-starting-Subframe: LG, Samsung, ALU, Huawei, HiSilicon, , ALU, Intel
· rootSequenceIndex
· Support: LG
· rsrpThresholdPrach-X
· Support: Ericsson(for CE UEs), LG(up to 2 values), Samsung, Panasonic
· Not support: NEC, Intel(a single value for each CE level)
Proposal(s):

· Each PRACH resource set is configured with at least the following parameters:

· PRACH configuration index
· first preamble index
· last preamble index
· maximum number of attempts
· number of preamble repetitions per attempt
· FFS for PRACH frequency hopping On/Off, prach-FreqOffset, prach-starting-Subframe, 
rsrpThresholdPrach-X
· Question 1-2: Do the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~5.7.1-4 in TS36.211, need modifications?
Summary:

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

Support: Ericsson, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE,

Not support: 

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

Question 1-3: Should PRACH repetitions use legacy PRACH resources only?
Summary:

· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not.

Support: Ericsson, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE,

Not support: 

Proposal(s): 
· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not.

Question 1-4: What should be the potential starting subframes of PRACH and how should the UE know them?
Summary:

For the starting subframe for each PRACH repetition, they are determined from one the following options: 
· Predefined with respect to 
· SFN
· Support: Ericsson, Panasonic, NEC
·  PRACH configuration index 
· Support: Ericsson, Panasonic, ZTE
·  PRACH repetition level
· Support: Ericsson, LG, Panasonic
· Configurable per PRACH repetition level
· Support: Sony(also include SFN), LG, Samsung(include preamble repetition period), Huawei/HiSilicon, Nokia(also includes preamble repetition period), Nokia(also includes preamble repetition period), QC(depending on repetition number), Intel, 
Proposals(s):

The starting subframe for each PRACH repetition level is at least derived from PRACH parameters configured by SIBbis.

Question 1-5: What are the possible numbers of repetitions for PRACH for each PRACH repetition level, and how should the eNB determine and configure this?
Summary:
The repetition number of PRACH satisfies the integer multiple of:

· 2: Ericsson, LG, Samsung, Nokia, QC

· 2 & 5:NEC

· N (N is the maximum number of consecutive PRACH subframes within one radio frame)

Huawei, HiSilicon

Conclusions:
Discussion needed during the week to select exact numbers of repetitions to be supported.

Multiples of 2 and multiples of 5 are considered further, both bases can potentially be included.

Question 1-6: What further details of the power ramping procedure for PRACH need to be agreed in RAN1 and/or informed to RAN2?
Summary:

· For the details of the power ramping procedure for PRACH, there are following options:

·  Revisit the agreements to be that power ramping is also used on the highest PRACH repetition level
· Support: Ericsson(also can support as another option that maximum UE transmit power is used, but only one option of the above in the spec),

·  Define an offset in non-large repetition level case with respect to PRACH repetition number or path loss
· Support: LG, Samsung, Huawei, HiSilicon, Panasonic
·  No further details needed in RAN1

· Support: Sony, Samsung(except the above), Nokia, NEC(however different interpretation on large repetition case), ALU, QC, ZTE
Observation
The proposals relate to RAN2 specification by setting PREAMBLE_RECEIVED_TARGET_POWER.
Proposal(s):

Clarify that adjustment to PRACH transmit power applies to the lowest 1 or 2 (FFS) CE levels.

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

Question 1-7: (a) How and (b) in what cases to identify Rel-13 low complexity UEs by PRACH?
Summary
According to previous RAN1 and RAN2 agreement, differentiating Rel-13 low complexity UEs should be supported via PRACH in NCE case. Not many further details on differentiating Rel-13 low complexity UEs can be obtained according to feedbacks.

Open issue(s):

To differentiate Rel-13 low complexity UE via preamble is of high priority.

Question 2-1: How does the eNB determine and how does the UE know the repetition level of M-PDCCH scheduling RAR for a given RAR CE level?
Summary:
· The repetition level of M-PDCCH scheduling RAR is determined by one the following option:

· Option 1: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is indicated for each PRACH repetition level in MTC-SIB.
· Support: Ericsson(2nd preference), LG(1st preference, to configure maximum R), Samsung, Panasonic, Huawei/HiSilicon(different determinations for FDD and TDD), Nokia, NEC(the relationship between level of PRACH and level of RAR is in SIB), ALU, ZTE, Intel,
· Option 2: M-PDCCH CSS for RAR (corresponding to one R value or a range of R values for M-PDCCH) is NOT explicit configured.
· Support: Ericsson(1st preference, defined in spec), LG(2nd preference), Panasonic(as a default but can be reset by option 1), Intel(as a default by can be reset by option 1), QC(implicitly determined based on PRACH resource, including preamble and repetition number)
· Not support: Samsung,
Proposal(s):

The repetition level of M-PDCCH scheduling RAR is the same as PRACH coverage enhancement level.

A set of repetition number of M-PDCCH scheduling RAR corresponds to each PRACH coverage enhancement level.

The exact M-PDCCH repetition number within the set of repetition number corresponding to each PRACH coverage enhancement level is indicated via SIB.

· Question 2-2: How does the eNB determine and how does the UE know the starting subframe(s) of M-PDCCH scheduling RAR for a given RAR CE level?
Summary

· Assuming the preamble transmission ends in subframe n, the starting subframe(s) of M-PDCCH scheduling RAR is determined by

· n+k, 

· where k is fixed value, e.g. 3, 

· Support: Ericsson, Sony, Huawei/HiSilicon(when FDM/TDM PRACH resource), Intel,

· where k can vary according to eNB configuration but no smaller than 3, 

· Support: LG, Samsung, Huawei/HiSilicon, Nokia, NEC, ALU, QC, ZTE
Proposal(s)

· Assuming the preamble transmission ends in subframe n, the starting subframe(s) of M-PDCCH scheduling RAR is determined by n+k, where k can vary according to the eNB configuration and is no smaller than 3,

· The eNB configuration includes PRACH configuration and/or M-PDCCH configuration
Question 2-3: How does the eNB determine and how does the UE know the frequency resource(s) of M-PDCCH scheduling RAR for a given RAR CE level?
Summary

· The narrowband index for M-PDCCH scheduling RAR is derived by the UE according to the following,

· PRACH preamble index and/or
· Support: Ericsson, LG, Panasonic, Nokia, Huawei, HiSilicon,

· PRACH repetition level
· Support: Ericsson, Samsung, Panasonic, NEC, Intel, ALU, Intel,

· The derivation is based on the information provided in SIB

· Support: Sony, LG, Samsung, Huawei, HiSilicon, NEC, ALU, QC, Intel, ZTE
Proposal(s):

The narrowband index for M-PDCCH scheduling RAR is derived by the UE according to PRACH preamble index and PRACH repetition level

The derivation is based on the information provided in SIB.

Question 2-4: Whether to use and/or how to configure the set of {aggregation levels, repetition numbers} for M-PDCCH scheduling RAR for a given RAR CE level?
Proposal(s)
· The CSS configuration is carried in MTC SIB(s).

· CSS supports multiple repetition levels and multiple aggregation levels

· Further discussion on the relationship(s) between repetition levels and aggregation levels.
· Question 3-1: How does the eNB determine and how does the UE know the repetition level(s) and repetition number(s) of initial Msg3 transmission?
Summary
· The repetition level of PUSCH repetitions for initial Msg3 transmission is predefined or higher layer configured for each repetition level

·  Support: Ericsson, Panasonic, Huawei, HiSilicon, Intel,

· The repetition number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.
·  Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE
Proposal(s)

· The repetition level of PUSCH repetitions for initial Msg3 transmission is higher layer configured for each repetition level

· The repetition number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.

Question 3-2: How does the eNB determine and how does the UE know the repetition level(s) of M-PDCCH for Msg3 re-transmission or Msg4 transmission?

Question 3-3: How to configure the set of {aggregation levels, repetition numbers} for M-PDCCH search space for Msg3 re-transmission or Msg4 transmission. For example, should we define a set of decoupled {aggregation levels} and {repetition numbers} and eNB can signal any combination; or is the granularity that we define in {aggregation level, repetition number} pairs and the eNB has only those choices; or do we define decoupled {aggregation levels} and {repetition numbers} and eNB can signal a restricted set of combinations; or other options?
Summary
· Regarding the M-PDCCH search space for Msg3 retransmission and Msg4,

·  
The SS is the same as for M-PDCCH for RAR 
· Support: Ericsson, LG, Panasonic, Huawei/HiSilicon, Nokia, NEC, ALU, QC, Intel
·     At least partly of the SS is configurable
· Support: Intel(1st preference), Samsung

· This SS for Msg3 ReTx and Msg4 can be implicitly indicated by PRACH resource or by the MPDCCH for RAR (e.g. 1st ECCE index).
· Support: Sony
Proposal(s)
· SS for MPDCCH of Msg3 retransmission and Msg4 is the same as for MPDCCH of RAR. 
· FFS if they are exactly the same or some parameters can be different.
· Question 3-4: How to determine the frequency resources, including narrowband and/or the index to a specific combination of physical resource-block pair, of M-PDCCH for Msg3 re-transmission or Msg4 transmission?
Summary
· Regarding the narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission, it is known by

·  Indicated in UL grant in RAR
· Support: Ericsson, Huawei, HiSilicon, Nokia, NEC, ALU, 

·  At least partly configured in SIB

· Support: Sony, LG, Samsung, QC, Intel, ZTE
·  The same as for MPDCCH for RAR
· Support: Panasonic, 
Proposal(s)

· The narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission is determined by one of the following option;

·  Option A: Indicated in UL grant in RAR

·  Option B: configured in SIB

·  Option C: the same as for M-PDCCH for RAR

· Question 3-5: How to determine the transmission type of M-PDCCH for Msg3 re-transmission or Msg4 transmission?
Summary
· Regarding the transmission type of M-PDCCH for Msg3 re-transmission or Msg4 transmission,

·  Always distributed type is used

· Support: Ericsson, Samsung, NEC, QC, Intel
·  Configurable in e.g. SIB

· Support: Sony, LG, ALU, ZTE

·  Indicated in UL grant of RAR

· Support: Huawei, HiSilicon
Proposal(s)
· Both distributed and localized transmission type are supported for M-PDCCH scheduling Msg3 re-transmission or Msg4 transmission for LC/CE UEs. 

·   In this case, the transmission type is provided by one of the following

· SIBxbis

· UL grant in RAR

· Question 3-6: How to perform the DMRS scrambling sequence initialization of M-PDCCH for Msg3 re-transmission or Msg4 transmission

Summary
· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on the following,

· Temporary C-RNTI (TC-RNTI), in an implicit or explicit manner

· Support: Ericsson, Sony, Samsung, Huawei, HiSilicon, NEC, ALU, ZTE

· Physical cell ID (PCID)

· Support: LG, QC, Intel, ZTE

· The same SS as for CSS of M-PDCCH for RAR

· Support: Panasonic, Nokia, 
Proposal(s)

· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on one of the following,
· Option A: TC-RNTI

· In this case, The TC-RNTI is referred by one of the following manner:

· Explicitly signaled

· A mapping indicated in RAR or defined in the specification

· Option B: PCID

· Question 3-7: How to determine the repetition level(s), repetition number(s) of Msg3 re-transmission or Msg4 transmissions?
Summary
· The repetition number(s) of Msg3 re-transmission or Msg4 transmissions are indicated in the associated DCI.

· Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, ALU, QC, Intel, ZTE

· In this case, the number of bits is 2

· Support: Samsung, Panasonic(also support 3 bits), Huawei, HiSilicon
Proposal(s)

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

· In this case, the number of bits is 2
Question 3-8: How to determine the narrowband of Msg3 re-transmission or Msg4 transmissions?
Summary
· The narrowband index of PUSCH for Msg3 retransmission or Msg4 transmission is indicated in the associated DCI as for unicast PUSCH/PDSCH (in CE mode A)
· Support: Ericsson, Samsung, Sony, LG, Huawei, HiSilicon, QC, Intel Nokia, NEC, ALU, Intel, ZTE
Proposal(s)

· The narrowband index of PUSCH for Msg3 retransmission or Msg4 transmission is indicated in the associated DCI, which is similar as unicast PUSCH/PDSCH in CE mode A.
Question 3-9: What is the operation for PUSCH HARQ feedback for Msg3?
Question 3-10: What is the determination for PUCCH resource for Msg4 feedback, if it cannot be implicitly derived without collision?
Observation:
Prefer to be discussed in other informal email discussion.

· Question 4-1: How many narrowbands can be configured for PRACH FH, when PRACH FH is used?

Summary:

· Two narrowbands can be used for PRACH frequency hopping when enabled.

Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE(but also depend on the total available resources),

Not support: 
· The two narrowbands are mirroring based pattern.

Support: Ericsson, Sony, Samsung, Panasonic, Huawei, HiSilicon, Nokia, ALU, QC, 

Not support: 
· The narrowband for the first repetition is determined,

· Option A: according to whether the PRACH preamble index is even or odd.
· Support: Ericsson

· Option B: eNB configured

· Support: Huawei, HiSilicon

· Option C: implicated indicated from PRACH resource number
· Support: ZTE
Proposal(s): 
· Two narrowbands can be used for PRACH frequency hopping when enabled,

· The frequency hopping pattern is mirroring based;

· FFS how to determine the narrowband for the first repetition
· The narrowband for the first repetition is determined by one of the following options,

· Option A: whether the PRACH preamble index is even or odd.
· Option B: eNB configured

· Option C: implicated indicated from PRACH resource number
Question 4-2: What values of YCH apply for PRACH and how are they associated to PRACH repetition levels?
Summary:
· For Ych applied for PRACH frequency hopping, the value is 

· Ych=10ms,

· Support:  Ericsson, LG, Panasonic, Nokia, NEC(also fine with 5), ALU, ZTE(also fine with 5, 20, 40), Intel(when not small repetitions)

· Same as defined for PUSCH
· Support:  Sony,
· per PRACH resource set period, including such as repetition number

· Support:  LG, Samsung, Huawei, HiSilicon, Intel, QC
Proposal(s): 
· When frequency hopping is applied for PRACH, the value of Ych (ms) is determined from one the following options:

· Option A: equals 10

· Option B: Can be configurable from {5, 10}

· Option C: equals N*R, where N is one of {1/4, 1/2} and R is the PRACH repetition number

Question 4-3: What are the possible hopping patterns for PRACH FH, and how are they known to UE?
Summary:
The view of hopping patterns for PRACH is summarized as in Q4-1.

· Question 4-4: Are the number of narrowbands and/or the supported hopping patterns potentially different per PRACH repetition level?
Summary:
· The frequency hopping pattern for PRACH

· is the same for all CE level

· Support: Ericsson, Sony, Samsung, Panasonic, Nokia, ALU, 

· is separate configuration per CE level

· Support: Panasonic, Huawei, HiSilicon, NEC, ALU, QC, Intel, ZTE
· The frequency hopping activation is configured per CE level

· Support: Ericsson, Sony, LG, Samsung, Panasonic, Huawei, HiSilicon, Nokia, NEC, ALU, QC, Intel, ZTE
Proposal(s): 
· The frequency hopping activation/deactivation for PRACH is configurable per PRACH repetition level.
· FFS whether the frequency hopping pattern is the same for all CE levels or configured separately per CE level.
· Question 4-5: (a) Is PRACH FH mandatory for all PRACH repetition levels? (b) Is the answer to this question dependent on how many PRACH repetition levels are defined in a cell?
Summary:

The view of PRACH frequency hopping configurability is summarized as in Q4-4. 
Appendix
	RAN1#79 agreement:
· RAR messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR messages for other UEs

· RAR message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels




	RAN1#80 agreement:
· For coverage enh. of PRACH, for initial random access

· There is one to one mapping between PRACH repetition level and PRACH resource set

· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level

· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level

· FFS UE behavior when UE receives RAR, but fails contention resolution




	RAN1#80bis agreement:
· PRACH frequency hopping can be configured when multiple PRACH frequency resources are available for Rel-13 low complexity MTC UEs in coverage enhanced mode

· Details FFS

· FFS the number of frequency resources for PRACH in a subframe for eMTC

· Repetition of all preamble formats is supported in coverage enhancement, except PRACH format 4

· For coverage enhancement of PRACH:

· The configuration of the number of attempts can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations 

· The configuration of the number of repetitions can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations  

· When UE receives RAR but fails contention resolution

· The UE uses its current repetition level until it reaches the maximum number of attempts for that level




	RAN1#81 agreement:
· UE knows repetition level of transmission of RAR from the repetition level of its most recent PRACH

· FFS whether the repetition level is a function of the TBS of the RAR or not

· FFS the detailed mapping from the repetition level of PRACH to that of RAR

· UE knows in which subframe(s) transmission of RAR can begin from its most recent PRACH resource set

· UE knows in which frequency resource(s) transmission of RAR can occur from its most recent PRACH resource set




	RAN1#82 agreement:
· No power ramping is introduced for PRACH with large repetition. Otherwise, PRACH power ramping procedure is based on current PRACH transmit power equation




	RAN1#82bis agreement:
· From UE perspective, the following SSs are supported:

· 1: CSS for paging

· 2: CSS for random access response (message 2) for each PRACH repetition level. 

· Note: the 1st CSS and the 2nd CSS are separately configured

· 3: SS for Msg 3 retransmission, PDSCH with contention resolution, and PDSCH with RRCConnectionSetup are the same

· FFS whether the 2nd CSS for RAR is same as the 3rd SS 

· FFS: Whether UE continues to monitor the 2nd CSS and/or 3rd SS for random access after reception of PDSCH with RRCConnectionSetup

· FFS: Whether other SS is additionally defined or can reuse USS for other common control signalling (e.g. for DCI 3/3A), if supported
· For at least initial random access, the criterion for UE to select PRACH resource set is based on RSRP measurement
· PRACH configuration is signaled based on Tables 5.7.1-2 ~ 5.7.1-4 in TS36.211

· Note: the tables may be subject to modification

· The starting frequency location in units of PRB of PRACH resources for each PRACH resource set is signaled

· For RAR for Rel-13 low complexity UEs and UEs operating coverage enhancement, M-PDCCH-scheduled PDSCH carries the message(s)

· For PDSCH carrying MAC RAR (Msg2)

· The narrowband is indicated in the associated DCI

· For initial PUSCH carrying Msg3

· The narrowband is explicitly indicated in UL grant in RAR
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