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1 Introduction

In this report, we provide the summary for the email discussion below:

[91bis#14][LTE/MTC] 36.321 CR (Ericsson)

-
Create running CR to 36.321.

-
Intended outcome: Endorsed running CR submitted to next meeting.

The deadline of the email discussion is Thursday, 2015-11-05, 23:59 Pacific Time; companies are welcome to provide their comments earlier if possible to conclude the discussion (with a set of proposals) on time.
2 Discussion
This section provides the list of all agreements in RAN2 and the relevant agreements in RAN1 for the Rel-13 work item on “Further LTE Physical Layer Enhancements for MTC”. 
	No
	Description of agreements and working assumptions
	Impact on MAC specification (rapporteur’s view)?
	Comments and proposals for implementation in 36.321
[Company] Comments…

	
	RAN2-89bis (Bratislava)
	
	

	1
	Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality.
	N
	

	2
	We apply the current SI message concept to EC/LC, i.e., one or more SIBs can be multiplexed into an SI message
	N
	

	3
	As baseline the UE accumulates SI messages from a single extended SI window (legacy behaviour). 

Can evaluate whether acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible.
	N
	

	4
	The transmission occasions within a SI Window are provided in SIB1.
	N
	

	5
	The BCCH modification period used for the LC/EC SIBs is configured separately from the configured legacy BCCH modification period. However, the former shall be a multiple of the latter.
	N
	

	6
	Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.
	N
	

	7
	For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level.
	N
	

	8
	Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.
	N
	

	9
	Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.
	N
	

	10
	The UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area)
	N
	

	
	RAN2-90 (Fukuoka)
	
	.

	11
	The UE determines the TBS of SIB1x based on information in MIB (not a single fixed TBS).
	N
	

	12
	Acquisition of SI messages across SI windows is used for Rel-13 LC/CE (provided multiple HARQ buffers/parallel accumulation is feasible).
	N
	

	13
	The following fields will be provided in new SIB instances and shall have the same value as the corresponding fields provided in legacy SIBs, i.e. option B1: trackingAreaCode, cellIdentity, intraFreqReselection, p-Max, freqBandIndicator, tdd-Config, ims-EmergencySupport-r9, freqInfo and mbsfn-SubframeConfigList, cellBarred and plmn-IdentityList.
	N
	

	14
	The following fields will be provided in new SIB instances but may have different values than the corresponding fields provided in legacy SIBs, i.e. option B3: cellAccessRelatedInfo, schedulingInfoList and si-WindowLength.
The following fields may be provided differently to LC and EC, i.e. option Bd: cellAccessRelatedInfo.
	N
	

	15
	Can consider merging the extensions of legacy IEs which were added in different specification versions (e.g. cellSelectionInfo with cellSelectionInfo-v920, cellSelectionInfo-v1130 and cellSelectionInfo-v1250; or freqBandIndicator with freqBandIndicator-v9e0; or tdd-Config with tdd-Config-v1130; or multiBandInfoList with multiBandInfoList-v9e0; or ul-CarrierFreq with ul-CarrierFreq-v9e0, specialSubframePattern and specialSubframePattern-v1130) in order to reduce the ASN.1 overhead but carefully review the impact on procedural text referencing the current fields.
	N
	

	16
	As working assumption Rel-13 LC/EC UEs are not required to receive SIB13, SIB15, SIB18 and SIB19 assuming that those UEs are not required to support the corresponding functionality
	N
	

	17
	From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority.
	N
	

	18
	Cell selection functionality exists also in the enhanced coverage cases following legacy cell selection as baseline.
If a cell supports Rel-13 LC UE, a Rel-13 LC UE is allowed to select the cell; otherwise the cell is considered as a barred cell.

If a cell supports Rel-13 EC functionality, the Rel-13 UE supporting EC mode is allowed to select the cell in normal or enhanced coverage.
	N
	

	19
	The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise uses EC mode if the cell is suitable according to EC S criteria. This assumption is dependent on RAN4 outcome on measurements in EC.
	N
	

	20
	RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs. RAN4 involvement is needed to determine the feasibility, in particular for deep EC.
	N
	

	21
	The UE shall reselect to inter-frequency cells in which the UE is able to operate in NC over cells in which it has to use EC based on radio measurements.
	N
	

	22
	Inter-RAT cell reselection from LTE to other RATs is supported by existing means (if the UE supports other RATs).
	N
	

	23
	In SIB the eNB provides a set of PRACH resources (e.g. time, frequency, preamble) each associated with a coverage enhancement level (including LC in normal coverage).
	Y
	

	24
	UE determines the initial PRACH resource from the set based on UE’s downlink measurement (pending confirmation from RAN4).
	Y
	

	
	RAN2-91 (Beijing)
	
	

	
	Agreements from email discussion in R2-153277 with some exceptions, clarifications, and proposals. The exceptions, clarifications and proposals are captured in the remarks column.
	
	

	25
	Rel-13 LC/EC BCCH modification period needs to be extended; however, it is left FFS how and for how long it needs to be extended. This aspect should be revisited when the work on Rel-13 extended DRX progresses.
	N
	

	26
	The Rel-13 no-LC UEs capable of EC, when operating in NC, are expected to acquire, if needed, and use legacy SI.
	N
	

	27
	The Rel-13 no-LC UEs capable of EC, when operating in EC, are expected to acquire, if needed, and use Rel-13 LC/EC SI.
	N
	

	28
	Not to extend si-Periodicity unless BCCH modification period is extended, in which case, the si-Periodicity could also be extended e.g. up to half of the BCCH modification period.
	N
	

	29
	To keep the legacy definition of SIB-MappingInfo field (i.e. that indicates the SIB(s) included within each SI message).
	N
	

	30
	Not to include 1ms, 2ms and 5 ms as possible values of the si-WindowLength for Rel-13 LC/EC SI, but to extend the si-WindowLength values to fit the required Rel-13 LC/EC SI repetitions that a Rel-13 LC UE, when operating in NC, needs receive in order to decode the Rel-13 LC/EC SI message (e.g. include 60, 80 and 120ms with final decision pending to RAN1 confirmation).
	N
	

	31
	If a SIB is only applicable for Rel-13 LC or for Rel-13 EC, this would be defined in specification (i.e. explicit signalling will not be defined unless concerns/issues are identified in future discussions).
	N
	

	32
	To use legacy range of systemInfoValueTag for Rel-13 LC/EC SI, however to increase the SI validity period (e.g. up to 12h or 24h instead of 3h).
	N
	

	33
	To define the systemInfoValueTag for the new Rel-13 LC/EC SI that could change independently from the legacy systemInfoValueTag.
	N
	

	34
	The Rel-13 LC/EC systemInfoValueTag field is applicable for any UE (i.e. Rel-13 LC UEs and Rel-13 EC UEs).
	N
	

	35
	To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS.
	N
	

	36
	To support closed subscriber group (CSG) functionality for Rel-13 LC/EC UEs (i.e. csg-Indication field and SIB9 information would need to be supported by Rel-13 LC/EC SI)
	N
	

	37
	To support multiple frequency band indicator (MFBI) functionality for Rel-13 LC/EC UEs (i.e. multiBandInfoList and freqBandIndicatorPriority-r12 field information would need to be supported by Rel-13 LC/EC SI).
	N
	

	38
	Not to define category0Allowed-r12 field in Rel-13 LC/EC SI because the eNB indicates the support/access of cat.0 UEs, capable of using Rel-13 EC, by the same means used for any Rel-13 UE capable of using EC.
	N
	

	39
	ACB mechanism is used for required for Rel-13 LC/EC UEs and to discuss if EAB mechanism is also needed.
	N
	

	40
	If ACB is used for Rel-13 LC/EC UEs, AC setting values could be set differently for Rel-13 LC/EC system than for legacy system.
	N
	

	41
	If ACB is used for Rel-13 LC/EC UEs, same AC setting values are used for Rel-13 LC/EC UEs.
	N
	

	42
	To support RAN sharing requirements for Rel-13 LC/EC system (i.e. BarringPerPLMN-List-r12 field would also be defined in Rel-13 LC/EC SI).
	N
	

	43
	To take as a baseline legacy TimeAlignmentTimer field and values for Rel-13 LC/EC SI and to discuss if legacy values needs to be changed after further progressing on mobility support discussion for Rel-13 LC/EC UEs.
	N
	

	44
	To support SIB10 within new Rel-13 LC/EC SIB (understanding that network mainly targets Rel-13 LC UEs in normal coverage that support ETWS, however it is not precluded to also target Rel-13 LC UEs operating in EC).
	N
	

	45
	Rel-13 UEs that support ETWS, when operating in EC, are allowed to decide the frequency by which it needs to read SIB10.
	N
	

	46
	To support SIB11 and SIB12 in Rel-13 LC/EC SI understanding that final confirmation from other working groups, e.g. RAN3 is required to limit the size of the Warning Message Contents IE below 1000bits for Rel-13 LC/EC UEs.
	N
	

	47
	To support of SIB16 information in Rel-13 LC/EC SI and to discuss if optimizations are needed in order to address Rel-13 UEs that need to combine SI repetitions across different SI windows.
	N
	

	48
	Rel-13 LC/EC UEs are required to receive SIB17 if they support RAN-assisted WLAN functionality.
	N
	

	49
	To define the following new fields or information:

c) Control Format Indicator (CFI) is defined to indicate the size of legacy PDCCH region e.g. as 2-bit indicator (i.e. for one, two, or three OFDM symbols and one spare value)

d) Maximum EC level supported by eNB is known by the UE; however, stage-3 details on how are left FFS (if it is possible, an implicit way is preferable).

e) For each SI message, the repetition pattern (over time and, if applicable, over frequency) within a SI-window and the TBS are indicated within schedulingInfoList, however, stage-3 details are left FFS.

f) For each specific EC level, the PRACH frequency hopping pattern and the PRACH-ConfigSIB are known by the UE; however, stage-3 details on how are left FFS. 

g) The PRACH-ConfigSIB contains, amongst others, the information of the starting subframe for PRACH transmission for each EC level (if it is possible, an implicit way is preferable), PRACH preamble sequence indices, PRACH time/frequency resources, PRACH repetition level selection criteria, number of PRACH repetitions, number of PRACH attempts to use.

h) The support of the network frequency hopping is known by the UE; however, stage-3 details on how are left FFS (e.g. 1bit indication or through an implicit way).
	N
	

	50
	CSFB, SSAC and ACB skip are needed for Rel-13 LC/EC SIB supporting the corresponding functionality (conditionally mandatory as today)
	N
	

	
	Agreements during online discussion
	
	

	51
	Create an extension to BCCH-DL-SCH message class.
	N
	

	52
	Denote the field and type identifiers as systemInformationBlockType1bis-r13 and SystemInformationBlockType1bis-r13 respectively.
	N
	

	53
	Use SIB1 structure for SIB1bis.
	N
	

	54
	The UE shall consider all fields with the same identifier name as the same field even if the fields are present in different SIB instances.
	N
	

	55
	Whenever the UE acquires SIB or SIB1bis new field value shall replace the old one and absent field shall be released if specified as Optional Release (OR).
	N
	

	56
	If a mandatory present field is not needed for SIB1bis, the UE shall ignore it and delete any stored value of the field.
	N
	

	57
	Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.
	N
	

	58
	RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel.
	N
	

	59
	The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling.
	N
	

	60
	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.
	N
	

	61
	In addition to PRACH resource sets and corresponding PRACH repetition factor (PRACH repetition number), system information for Rel-13 LC/CE UEs should include…

1. Selection criterion (measurement threshold, pending RAN1/4 confirmation) for determining the initial PRACH coverage level, and

2. Number of maximum preamble transmission attempts per coverage level.
	Y
	

	62
	Confirm the following RAN1 agreement: RAR time/frequency resource and repetition factor (either for PDSCH or M-PDCCH) are derived from the used PRACH resources.
	N
	

	63
	For Rel-13 UEs in extended coverage, RA response window duration is extended based on the RAR repetition factor.
	N
	

	64
	Uplink grant in RAR is used for the initial HARQ transmission of Msg3 for Rel-13 low complexity and coverage enhanced UEs.
	N
	

	65
	Support HARQ with repetitions for all unicast transmissions after RAR.
	N
	

	66
	The number of M-PDCCH repetitions corresponding to each coverage level will be known to the UE, for example based on information broadcast in system information
	N
	

	67
	For paging, the M-PDCCH repetition pattern in both time and frequency domain is determined irrespective of the UEs coverage extension level.
	N
	

	68
	RAN2 agrees as a baseline that it is acceptable for a UE to receive paging based only on its current coverage level. Final confirmation of UE behaviour can be made once RAN4 have concluded whether a UE can make a reliable estimate of its current coverage level.
	N
	

	69
	A non-LC UE capable of EC operation and in normal coverage on a cell that does not supports EC (but may support Rel-13 LC UEs), monitors paging according to the legacy paging mechanism.
	N
	

	70
	Starting subframes of the Rel-13 LC and EC paging mechanism can be determined in the same way as the paging occasion in the legacy paging mechanism.
	N
	

	71
	Repetitions pattern in both time and frequency should be determined and specified by RAN1.
	N
	

	72
	As part of the ongoing work, RAN2 should consider limiting the shorter DRX cycles and supporting extended DRX in combination with enhanced coverage operation.
	N
	

	
	RAN2-91bis Malmö
	
	

	73
	The duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB (same index as used by RAN1 to determine TBS, etc) (TBD whether table may be in either RAN1 or RAN2 spec i.e. pointed to by an index in MIB)
	N
	

	74
	Maximum SIB1bis size in range of existing SIB 1 plus some extra (Final value and intermediate values is TDB)
	N
	

	75
	A new value range of si-WindowLength is defined for Rel-13 LC/CE UEs. Value range is {20, 40, 60, 80, 120, 160, 200} ms. FFS whether larger values might be needed for TDD.
	N
	

	76
	The existing value range for the si-Periodicity is used for Rel-13 LC/CE, i.e. {8, 16, 32, 64, 128, 256, 512} radio frames. Larger values than 512 are FFS. si-Periodicity cannot be configured to be less than the SIB1bis periodicity.
	N
	

	77
	Confirm current approach where SI windows do not overlap
	N
	

	78
	Narrowband region (4bit), f-hopping (1bit), and TBS for SI messages are indicated in schedulingInfoList. (TBS sizes are TBD).
	N
	

	79
	The following timers are not extended for Rel-13 LC/CE UEs: timeAlignmentTimer, T302, T303, T305, T306, and T325. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers.
	N
	

	80
	
mac-ContentionResolutionTimer, and T300  value ranges are extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. 
	N
	

	81
	
mac-ContentionResolutionTimer dependent on CE level (TBD whether it is explicitly signalling for implicitly derived from other information.)
	N
	

	82
	T300 is provided per cell
	N
	

	83
	To support S-criteria for EC, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin
Srxlev = Qrxlevmeas – (QrxlevminCE + Qrxlevminoffset) – Pcompensation - Qoffsettemp

Squal = Qqualmeas – (QqualminCE + Qqualminoffset) - Qoffsettemp
	N
	

	84
	The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses EC mode if the cell is suitable according to EC S criteria.
	N
	

	85
	Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.
	N
	

	86
	RAN2 assume that RAN4 will handle cases when SINR <TSINR , e.g. by specifying reduced performance or not specifying performance.
	N
	

	87
	In case it is decided to support absolute priority cell reselection between EC cells, the current cell reselection priorities are reused for the EC cells, with additional constraints (details TBD) for the case of cell reselection between EC cells and NC cells.
	N
	

	88
	For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT
	N
	

	89
	Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage.
	N
	

	90
	Baseline connected mode mobility mechanisms are supported for LC UEs in “shallow” enhanced coverage, e.g. for low cost devices that uses EC to overcome coverage issues dues to cost reductions such as single antenna.
	N
	

	91
	Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Inbound connected mode mobility to LTE is not supported to EC.
	N
	

	92
	The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell. (Criteria for RLF detection are FFS)
	N
	

	
	RAN1-80 (Athens)
	
	

	93
	For coverage enh. of PRACH, for initial random access

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

	94
	Multiple attempts are allowed for each PRACH repetition level
	Y
	

	95
	There is a configurable number of attempts
	Y
	

	96
	Number of attempts per PRACH repetition level can be different
	Y
	

	97
	If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level
	Y
	

	98
	Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”)
	Y
	

	
	RAN1-80bis (Belgrade)
	
	

	99
	PRACH frequency hopping can be configured when multiple PRACH frequency resources are available for Rel-13 low complexity MTC UEs in coverage enhanced mode

  attempts for that level
	N
	

	100
	Repetition of all preamble formats is supported in coverage enhancement, except PRACH format 4
	N
	

	101
	For coverage enhancement of PRACH:

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

	102
	- The configuration of the number of repetitions can be separate per coverage level
	N
	

	103
	- 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
	Y
	

	
	RAN1-81 (Fukuoka)
	
	

	104
	UE knows repetition level of transmission of RAR from the repetition level of its most recent PRACH
	N
	

	105
	UE knows in which subframe(s) transmission of RAR can begin from its most recent PRACH resource set
	N
	

	106
	UE knows in which frequency resource(s) transmission of RAR can occur from its most recent PRACH resource set
	N
	

	
	RAN1-82 (Beijing)
	
	

	107
	No power ramping is introduced for PRACH with large repetition. Otherwise, PRACH power ramping procedure is based on current PRACH transmit power equation
	Y
	

	
	RAN1-82bis (Malmö)
	
	

	108
	For at least initial random access, the criterion for UE to select PRACH resource set is based on RSRP measurement
	Y
	

	109
	PRACH configuration is signalled based on Tables 5.7.1-2 ~ 5.7.1-4 in TS36.211

- Note: the tables may be subject to modification
	N
	

	110
	The starting frequency location in units of PRB of PRACH resources for each PRACH resource set is signalled
	N
	

	111
	For RAR for Rel-13 low complexity UEs and UEs operating coverage enhancement, M-PDCCH-scheduled PDSCH carries the message(s)
	N
	

	112
	For PDSCH carrying MAC RAR (Msg2)

- The narrowband is indicated in the associated DCI
	N
	

	113
	For initial PUSCH carrying Msg3

- The narrowband is explicitly indicated in UL grant in RAR
	N
	


Note: RAN1 agreements on HARQ are not listed above.
3 Summary

No comments have been received; it is proposed to use the CR [3] as the baseline for further discussion.
Proposal 1 Use the 36.321 CR provided in R2-156780 as the baseline.
4 Conclusion

Based on the discussion in section 3, we have the following proposal: 
Proposal 1
Use the 36.321 CR provided in R2-156780 as the baseline.


5 References

[1] 3GPP TS 36.331, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) Protocol specification.
[2] 3GPP TS 36.321, Medium Access Control (MAC) protocol specification.

[3] R2-156780, Introduction of low complexity UE and enhanced coverage features - 36.321, Ericsson, 3GPP TSG-RAN WG2 #92, Anaheim, CA, USA, 16th - 20th November 2015.


1/7


