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1
Introduction

RAN2 discussed the RAR reception issue for eMTC UEs (Rel-13) to address the problem regarding the limitation of maximum number of repetitions that can be configured for MPDCCH and PDSCH which schedules and carries the RAR message. The limitation is due to the maximum configurable size of the RA response window for eMTC UEs. In RAN2#97bis, it was agreed to have an email discussion to conclude on a solution until the next RAN2 meeting. In this report, we provide the summary for the email discussion below:

[97bis#29][LTE/MTCe2] RAR reception (Ericsson)
-
Email discussion (MTCe2) on RAR reception to next meeting, to try to conclude on a solution that works and is agreeable

-
Deadline: 04/27/2017

The deadline of the email discussion is Thursday, 2017-04-27, 23:59 Pacific Time.

2
Discussion
In Rel-13, the number of repetitions that can be configured for MPDCCH and PDSCH are given below [1]:

PRACH-Config information elements
PRACH-ParametersCE-r13 ::=


SEQUENCE {


prach-ConfigIndex-r13




INTEGER (0..63),

prach-FreqOffset-r13





INTEGER (0..94), 

prach-StartingSubframe-r13



ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128,















sf256}



OPTIONAL,
-- Need OP


maxNumPreambleAttemptCE-r13









ENUMERATED {n3, n4, n5, n6, n7, n8, n10}
OPTIONAL,
-- Need OP


numRepetitionPerPreambleAttempt-r13

ENUMERATED {n1,n2,n4,n8,n16,n32,n64,n128},


mpdcch-NarrowbandsToMonitor-r13


SEQUENCE (SIZE(1..2)) OF 














INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-RA-r13



ENUMERATED {r1, r2, r4, r8, r16,















r32, r64, r128, r256},


prach-HoppingConfig-r13




ENUMERATED {on,off}

}

PDSCH-Config information element

-- ASN1START

PDSCH-ConfigCommon ::=

SEQUENCE {


referenceSignalPower



INTEGER (-60..50),


p-b








INTEGER (0..3)

}

PDSCH-ConfigCommon-v1310 ::=
SEQUENCE {


pdsch-maxNumRepetitionCEmodeA-r13
ENUMERATED { 












r16, r32 }




OPTIONAL,
-- Need OR


pdsch-maxNumRepetitionCEmodeB-r13
ENUMERATED {












r192, r256, r384, r512, r768, r1024, 












r1536, r2048}




OPTIONAL
-- Need OR

}

PDSCH-ConfigDedicated::=

SEQUENCE {


p-a








ENUMERATED {












dB-6, dB-4dot77, dB-3, dB-1dot77,












dB0, dB1, dB2, dB3}

}

RAN2 made the following agreements in RAN2#92: 
	· The extended value range for ra-ResponseWindowSize is {sf20, sf50, sf80, sf120, sf180, sf240, sf320, sf400}

· The UE should receive M-PDCCH and RAR during the RA response window, otherwise random access attempt fails.


Considering the extended value range for ra-ResponseWindowSize, i.e. up to 400 subframes, one can observe that it is not possible for an eMTC UE in CE Mode B to receive the number of repetitions required to decode MPDCCH, which schedules the RAR message, and the RAR message carried in PDSCH during the RA response window for a set of the configurable values given above.
In RAN2#97bis, the following options were discussed to address this problem [4]: RAR window extension and change in the specified UE behaviour. Companies are expected to provide their views on potential solutions based on the questions provided in the sections below:

a. Option 1: RAR window extension 

In this option, RAR window is further extended to accommodate the number of repetitions required (as given in the spec or a subset of it) for an eMTC UE in CE Mode B to decode MPDCCH and PDSCH which schedules and carries the RAR message. This would require an ASN.1 update. The solution is not backwards compatible for UEs in CE Mode B. Not only TS 36.331, but also TS 36.321 [2] needs to be updated if this solution is adopted since there is also an impact on the RA-RNTI calculation. The current calculation assumes that maximum possible RAR window size is 400 subframes. Please see below for further details:
	For BL UEs and UEs in enhanced coverage, RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=1+t_id + 10*f_id + 60*(SFN_id mod (Wmax/10))
where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6), SFN_id is the index of the first radio frame of the specified PRACH, and Wmax is 400, maximum possible RAR window size in subframes for BL UEs or UEs in enhanced coverage. If the PRACH resource is on a TDD carrier, the f_id is set to [image: image1.wmf]RA

f

, where [image: image2.wmf]RA
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 is defined in Section 5.7.1 of [7].


Question 1. 
Should this solution be adopted to address the problem described above? Are there any impact/benefits other that the ones mentioned above? Please comment, if the answer is yes.
Question 2. 
If your answer is yes to Question 1, how should the ra-ResponseWindowSize be extended? i.e. which new values would be beneficial to add in the extended version?
Question 3. 
If your answer is yes to Question 1, how should the backwards incompatibility problem be addressed?
Companies are welcome to provide their input/comments in the table below.

Table.1 Company views on Option 1: RAR Window extension
	Company
	RAR Window extension

	LG
	Question

1
	NO

	
	Question

2
	-

	
	Question

3
	-

	Ericsson
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	

	NEC
	Question

1
	No

	
	Question

2
	

	
	Question

3
	

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	

	Huawei, HiSilicon
	Question

1
	No

	
	Question

2
	

	
	Question

3
	

	Nokia
	Question

1
	No

	
	Question

2
	

	
	Question

3
	

	ZTE
	Question

1
	No

	
	Question

2
	

	
	Question

3
	

	QC
	Question

1
	No

	
	Question

2
	-

	
	Question

3
	-


b. Option 2: Change in the UE behaviour 

In this option, the UE behaviour, which was agreed in RAN2#92, is revised as follows:
“The UE should receive M-PDCCH, which schedules and RAR, during the RA response window, otherwise random access attempt fails.”
This solution does not have any impact on the size of the RA response window and therefore no ASN.1 update is required. Similar to Option 1, this solution is not backwards compatible for UEs in CE Mode B. The agreement from the RAN2#92 meeting regarding RAR reception is captured in TS 36.213 [3]. Please see below for details:

6.1.1
Timing

For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble transmission is as follows.
<cut>
For the L1 random access procedure, a BL/CE UE’s uplink transmission after a random access preamble transmission is as follows.

a)
If a MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe 
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, if the UL delay field in Subclause 6.2 is set to zero where the subframe 
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 is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. 
When the number of Msg3 PUSCH repetitions, 
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, as indicated in the random access response, is greater than 1, the subframe 
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 is the first available UL subframe in the set of BL/CE UL subframes. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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, if the UL delay field is set to 1. 

When the number of Msg3 PUSCH repetitions,
[image: image9.wmf]D

, as indicated in the random access response, is equal to 1, the subframe 
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 is the first available UL subframe for PUSCH transmission determined by 
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for FDD and the parameter subframeAssignment for TDD. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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, if the UL delay field is set to 1.
b)
If a random access response is received and its reception ends in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
[image: image13.wmf]5
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c)
If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
[image: image14.wmf]4
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If this solution is adopted, TS 36.213 needs to be updated and RAN2 should send an LS to RAN1 requesting the change in their specifications. One way to capture the revised agreement in TS 36.213 can be as follows, though it is eventually up to RAN1 to decide.
6.1.1
Timing

For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble transmission is as follows.
<cut>
For the L1 random access procedure, a BL/CE UE’s uplink transmission after a random access preamble transmission is as follows.
<cut>
c)
If no MPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
[image: image15.wmf]4
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Note that there is no need for an update in TS 36.321, since UE behaviour during RA response is specified as follows:

5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception, the MAC entity shall monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize. If the UE is a BL UE or a UE in enhanced coverage, RA Response window starts at the subframe that contains the end of the last preamble repetition plus three subframes and has length ra-ResponseWindowSize for the corresponding coverage level.
where [2] 

“PDCCH: Refers to the PDCCH [7], EPDCCH (in subframes when configured), MPDCCH [2], for an RN with R-PDCCH configured and not suspended, to the R-PDCCH or, for NB-IoT to the NPDCCH.”
Question 1. 
Should this solution be adopted to address the problem described above? Are there any impact/benefits other that the ones mentioned above? Please comment, if the answer is yes.
Question 2. 
If your answer is yes to Question 1, how should the backwards incompatibility problem be addressed?
Companies are welcome to provide their input/comments in the table below.
Table.2 Company views on Option 2: Change in the UE behaviour
	Company
	Change in the UE behaviour

	LG
	Question

1
	No.
UEs, which are already implemented as Rel-13 spec and deployed in a market, don’t know this solution. If long repetition is configured for this UE, RA procedure never succeeded because of the shorter RAR window size. 
To resolve this issue, we propose that eNB should not configure long repetition which can make the RAR reception problem. This could be tough restriction for Rel-13 MTC UE, but this is the inevitable defect with option1/2.

	
	Question

2
	- 

	Ericsson
	Question

1
	Yes

	
	Question

2
	In TS 36.213, no changes are required to the Rel-13 version. The revised RAN2 agreement can be captured in TS 36.213 in the Rel-14 version as suggested above, but it is up to RAN1 to decide how to capture it in their specifications.
In TS 36.331, the following text can be added to the field description for pdsch-maxNumRepetitionCEmodeB-r13 in the Rel-13 version assuming that there are no (Rel-13) eMTC UEs that support CE Mode B in the field:
“E-UTRAN does not configure this field element in this version of the specification”

In the Rel-14 version (TS 36.331), the following field element and the corresponding field description are introduced in PDSCH-Config:
PDSCH-ConfigCommon-v14xy ::=
SEQUENCE {


pdsch-maxNumRepetitionCEmodeB-v14xy
ENUMERATED {












r192, r256, r384, r512, r768, r1024, 












r1536, r2048}




OPTIONAL
-- Need OR

}

pdsch-maxNumRepetitionCEmodeB-v14xy 

Maximum value to indicate the set of PDSCH repetition numbers for CE mode B, see TS 36.211 [21] and TS 36.213 [23].
 

	NEC
	Question

1
	No for Rel-13:
Any of solutions impacted on the UE should be avoided in Rel-13 by considering the comment from LG. So, in Rel-13, we also agree to introduce the restriction to network configuration.
Yes for Rel-14 only if we have to select either option 1 or 2:

However, we are still open for further discussions on any other potential solution, if any.

	
	Question

2
	For Rel-13:

The restriction to the network configuration proposed by Ericsson could be fine.
For Rel-14:
The proposed changes by Ericsson could be the baseline, but RAN2 should ask RAN1 about the feasibility/impact of this solution, e.g. no other side effect seen?

	Intel
	Question

1
	Yes, this solucion can be adopted

	
	Question

2
	No action is strictly required from specification point of view. eNB implementation could choose not to use the higher range of repetition that does not meet this behavior or otherwise, those UEs that have not updated its behavior would fail RACH when using the large number of repetitions.

	Huawei, HiSilicon
	Question

1
	Yes for both Rel-13 and Rel-14.

For UEs already deployed in the market, there seems no way to improve the reliability for them. But we think “better late than never” as more and more UEs will be deployed into the market. Therefore, we propose to solve the problems as soon as possible.

	
	Question

2
	For the backwards incompitability problem, the specification does not need to restrict the configuration of CE mode B. It is up to the eNB whether to use larger number of repetitions according to the estimation of the number of old UEs and new UEs. Actually even those old UEs which do not update their behaviour according to this option may still have good chance to access the cell if the eNB configure large number of repetitions, e.g. 256 for PDCCH and 2048 for PDSCH. 



	Nokia
	Question

1
	Yes for both Rel-13 and Rel-14. 


	
	Question

2
	UE capability is needed if the correction is agreed for Rel-13, because all Rel-13 UEs cannot implement this anymore. The functionality needs to be mandatory for Rel-14 UE.  

	ZTE
	Question

1
	Yes

	
	Question

2
	Agree with the modification way proposed by Ericsson.

	Qualcomm
	Question

1
	Yes

	
	Question

2
	The issues should be fixed from Release 13. Therefore, same approach as proposed by E/// can be introduced from Release 13.

PDSCH-ConfigCommon-v13xy ::=
SEQUENCE {


pdsch-maxNumRepetitionCEmodeB-v14xy
ENUMERATED {












r192, r256, r384, r512, r768, r1024, 












r1536, r2048}




OPTIONAL
-- Need OR

}

And update the table description as:

pdsch-maxNumRepetitionCEmodeB 
Maximum value to indicate the set of PDSCH repetition numbers for CE mode B, see TS 36.211 [21] and TS 36.213 [23]. 

E-UTRAN does not configure pdsch-maxNumRepetitionCEmodeB-r13 in this version of the specification, instead E-UTRAN may configure PDSCH-ConfigCommon-v13xy


3
Summary
The following companies (8) participated in the email discussion: LG, Ericsson, ZTE, NEC, Intel, Huawei/HiSilicon, Nokia, and Qualcomm. Based on the comments provided, the following observations can be made:
There was no support for Option 1: RAR window extension. Companies agree that the solution should be based on Option 2, i.e. change in the UE behaviour, however there are different views regarding how to address the backwards compatibility problem for this option.

Observation 1 Option 2, i.e. change in the UE behaviour, is preferred.
Companies would like to revert the previous RAN2 agreement regarding RAR message reception and send an LS to RAN1 to update the related text in their specifications.

Observation 2 RAN2 agreement on RAR message reception can be revised to address the problem with an update to the related text in RAN1 specifications.
Companies provided comments on how to address the backwards incompatibility issue. The proposals were “no action in RAN2”, i.e. eNB does not configure the UEs in CE Mode B or it is up to the eNB to configure assuming that only some of the UEs in CE Mode B can decode the RAR message witin the limited duration of the RA response window, “update the field description for pdsch-maxNumRepetitionCEmodeB in the Rel-13 version of TS 36.331 and introduce a new field element, i.e. pdsch-maxNumRepetitionCEmodeB (with suffix) in Rel-13 and/or Rel-14 version of TS 36.331, and “correction in Rel-13 with UE capability”. 
Observation 3 Further discussion is required to address the backwards incompatibility issue.
4
Conclusion
Based on the summary in section 3, the following proposals can be made:
Proposal 1 UE behaviour is changed to address the problem on the limitation of maximum number of repetitions that can be configured for MPDCCH and PDSCH. 
Proposal 2 The UE shall receive M-PDCCH, which schedules RAR, during the RA response window, otherwise random access attempt fails.
Proposal 3 Send an LS to RAN1 to update their specifications with respect to the revised RAN2 agreement on RAR message reception.
Proposal 4 RAN2 to discuss how to address the backwards incompatibility issue.
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] 3GPP TS 36.213, Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
[4] R2-1702957, “Discussion on RAR reception for eMTC”, Huawei, HiSilicon, RAN2#97bis, April 3 – 7 2017, Spokane, WA, USA. 
_1554875420.unknown

_1554875424.unknown

_1554875426.unknown

_1554875428.unknown

_1554875429.unknown

_1554875427.unknown

_1554875425.unknown

_1554875422.unknown

_1554875423.unknown

_1554875421.unknown

_1554875418.unknown

_1554875419.unknown

_1554875417.unknown

