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1 Introduction

A new WID on further NB IoT enhancements was approved at RAN#75 and later revised [1]. 

One objective is about physical layer SR as follows:

A-1. Further latency and power consumption reduction
· Support for physical layer SR [RAN1, RAN2]

The topic was discussed in RAN1 and the following agreements were made: 

	RAN1#88bis agreements:
· SR should only be used when an NB-IoT UE is in uplink sync in RRC connected mode. 

· TA estimation should not be a design target of SR signal.

· Sending SR with HARQ ACK/NACK can serve as the baseline case for UE with DL data 
· Further designs to be considered for dedicated SR signal design are:
· Based on NPRACH signal;
· Based on NPUSCH format 2:
· Non-coherent detection based format is not precluded
· Collision handling for dedicated SR is FFS
· Design criteria for physical layer SR:
· Power consumption reduction
· Latency reduction
· Impact on legacy NB-IoT scheduling and resources
· Traffic models used and SR resource configurations should be reported together with evaluations. 
RAN1#89 agreements:
· Piggybacked SR with HARQ-ACK is chosen between the following options, with evaluations encouraged at RAN1#90:
· Option 1: QPSK-based constellation
· Option 3: Cover code/Orthogonal sequence on ACK/NACK data symbols and/or DM-RS symbols
RAN1#92 Working assumptions:

Physical-layer SR with and without HARQ-ACK transmission is supported. 

· When SR is transmitted with HARQ-ACK:

· Option 3 is adopted;

· SR on/off is carried by two orthogonal length-16 cover codes on ACK/NACK data symbols. 

· [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] is used to signal SR OFF.

· [1 -1 1 -1  1 -1  1 -1 1 -1 1 -1  1 -1  1 -1] is used to signal SR ON.

· When SR is transmitted without HARQ-ACK

· FFS whether it is transmitted in NPUSCH resources or reserved NPRACH resources.

· FFS whether BSR is conveyed on SR without HARQ-ACK
Note that companies are encouraged to provide evaluation results based on the agreed criterion, which are considered when confirming the WA. 

RAN1#92bis agreements:
· If the working assumption is confirmed and when SR is transmitted without HARQ-ACK, it is transmitted in NPRACH resource using NPRACH based signal.
· If the working assumption is confirmed, UE transmits the physical layer SR at the first opportunity unless there is a collision with another physical layer transmission/reception:

· Collision between SR without HARQ-ACK resource and NPDSCH - SR is not transmitted, and remains pending

· FFS: Collision with NPDCCH search space 




In order to progress on RAN2 aspects, an email discussion was agreed:
[101bis#25][NB-IoT R15] Physical Layer SR (Huawei)


Email discussion on Physical Layer SR to discuss capability, configuration, and potential MAC impact 


Intention: To progress the discussion on Physical Layer SR.


Intended outcome: Report to next meeting

Deadline:  Thursday 2018-05-03
2 Discussion
2.1 Configuration

Physical layer SR with HARQ-ACK transmission 

Based on the RAN1 agreements, the scheduling request indication (on/off) is carried by two predefined orthogonal length-16 cover codes on ACK/NACK data symbols. Thus, there is no need for specific physical layer configuration.
It is proposed to provide the configuration within IE PhysicalConfigDedicated-NB as follows: 
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13
OPTIONAL,
-- Need ON


...,


[[
twoHARQ-ProcessesConfig-r14

ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[
interferenceRandomisationConfig-r14
ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[ sr-With-HARQ-ACK-Config-r15

ENUMERATED {true}


OPTIONAL

-- Need OR

]]
}

Discussion point 1: Companies to provide their views on the proposed signalling for the configuration of Physical layer SR with HARQ-ACK transmission.
Table 1: Configuration of Physical layer SR with HARQ-ACK transmission 

	Company
	Comment

	ZTE
	We agree with the proposed signalling.

	Huawei, HiSilicon
	We are fine with the proposed signaling as a baseline.

	Ericsson
	We are fine with the baseline, however note that physical layer SR with HARQ-ACK transmission is so far only a working assumption according to RAN1 agreements. We think scheduling request with HARQ-ACK transmission is beneficial considering that gains can be achieved in certain scenarios with minimal standard impact.

	Qualcomm
	Ok. Minor suggestion on the field names here and in other DPs: sr-With<<remove-hyphen>>HARQ-ACK-Config-r15


Physical layer SR without HARQ-ACK transmission 

Based on the RAN1 working assumption
, the scheduling request is transmitted in a NPRACH resource using NPRACH based signal. Thus, the NPRACH resources need to be configured via dedicated signalling.
It is proposed to provide the configuration within IE PhysicalConfigDedicateded-NB and wait for RAN1 for the details of the parameters, e.g.: 


-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13
OPTIONAL,
-- Need ON


...,


[[
twoHARQ-ProcessesConfig-r14

ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[
interferenceRandomisationConfig-r14
ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[ sr-Without-HARQ-ACK-Config-r15
SR-Without-HARQ-ACK-Config-NB-r15

OPTIONAL

-- Need OR
]]
}

SR-Without-HARQ-ACK-Config-NB-r15
SEQUENCE {

}

-- ASN1STOP

Discussion point 2: Companies to provide their views on the proposed signalling for the configuration of Physical layer SR without HARQ-ACK transmission.
Table 2: Configuration of Physical layer SR without HARQ-ACK transmission 

	Company
	Comment

	ZTE
	Generally we agree with the proposed signalling. And we think RAN2 could discuss more for the configuration details.
Based on the RAN1 agreement that the Physical-layer SR without HARQ-ACK is transmitted in NPRACH resource using NPRACH based signal, it is straightforward to consider using CFRA resources for the Physical-layer SR without HARQ-ACK transmission in order to avoid collision. 

With reference to the CFRA configuration in PDCCH Order, the resource configuration may include the following frequency domain resource information: 
· Number of repetitions for SR

· Subcarrier indication for SR 

· Carrier indication for SR
Furthermore, with reference to the SR resource configuration in legacy LTE, time domain resources for SR transmission should also be needed, e.g., SR periodicity and SR start time. 

In LTE physical layer specification, SR configuration index is used to indicate the SR periodicity and SR subframe offset (see Table 10.1.5-1 in TS 36.213).
Taken into account that service delay is not sensitive for NB-IoT UE, the SR periodicity can be set with larger granularity which may need less radio resources. SR subframe offset can be set with more flexibility in a larger SR periodicity. Then, for time domain configuration for SR resource, there may have two options for NB-IoT:
· One option is similar as that in legacy LTE, UE-specific SR periodicity and subframe offset configuration indicated by SR configuration Index would be defined in RAN1. Only several bits in RRC messages to indicate SR configuration Index are needed. 

· Another option is that SR periodicity and SR start time are explicitly defined in RRC messages, which may be a little similar as that in legacy SPS. The determination of time domain position for SR resource could be specified in MAC specification as the following example:

After Physical-layer SR without HARQ-ACK transmission is enabled for NB-IoT UE, the MAC entity shall consider sequentially that the Nth assignment for Physical-layer SR without HARQ-ACK transmission occurs in the subframe for which:

- 
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * srPeriod] modulo 10240.  

Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured Physical-layer SR without HARQ-ACK transmission assignment were (re-)initialised.
For simplicity, we prefer that SR periodicity and SR start time are configured in RRC messages.

In a summary, the following information should be considered for resource configuration for Physical-layer SR without HARQ-ACK transmission in RRC messages:

· Number of repetitions for SR
· Subcarrier indication for SR 

· Carrier indication for SR
· SR periodicity
· SR start time

	Huawei, HiSilicon
	We are fine with the proposed signaling as a baseline.

	Ericsson
	As mentioned above, physical layer SR is currently a working assumption. We are fine with the proposed signaling assuming that it is agreed in RAN1. 

Regarding the proposed signalling in discussion points 1 and 2, another alternative to consider could be something as follows:

“sr-ConfigDedicated-r15
SR-ConfigDedicated-NB-r15
OPTIONAL
-- Need OR”” where “SR-ConfigDedicated-NB-r15” is defined as
“SR-ConfigDedicated-NB-r15
SEQUENCE

{

sr-With-HARQ-ACK-Config-r15
ENUMERATED {true}
OPTIONAL
-- Need OR

sr-Without-HARQ-ACK-Config-r15
SEQUENCE {

…

}”

In our view the physical layer SR solution results in unnecessarily high network resource consumption and it does not provide any advantages with respect to alternative solutions that are less intrusive and has considerably less impact.

In R2-1805976 we have shown that a higher-layer solution based on transmitting BSR on SPS resources is technically better and has less impact on the standards.


2.2 MAC aspect
Scheduling Request is a MAC procedure specified in section 5.4.4.  The procedure is already supported in NB-IoT and always results in the initiation of a random access procedure. 

The procedure should be revisited with the introduction of Physical layer SR with and without HARQ-ACK transmission.

Physical layer SR with HARQ-ACK transmission 
The scheduling request is piggybacked with a HARQ ACK when HARQ ACK is transmitted. Thus, it is proposed to capture in section 5.3.2.2 HARQ process, e.g.:
	-
if the data for this TB was successfully decoded before:

-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data for this TB:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.
-
if Physical layer SR with HARQ-ACK transmission is configured and one SR is pending:
-
instruct the physical layer to signal the SR with the positive acknowledgement (ACK) of the data ;

-
else:

-
replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.

-
generate a negative acknowledgement (NACK) of the data in this TB.


One possible question is whether there are cases when the SR should not be piggybacked or whether the SR should be piggybacked regardless of logicalChannelSR-ProhibitTimer.
Discussion point 3: Companies to provide their views on how to capture Physical layer SR with HARQ-ACK transmission and whether there are restrictions on when it can be used.
Table 3: Sending Physical layer SR with HARQ-ACK transmission 

	Company
	Comment

	ZTE
	The Physical layer SR can be piggybacked with both positive HARQ acknowledgement(HARQ-ACK) and negative HARQ acknowledgemen(NACK), so it seems that the proposed text is not complete. 

We think the following example modification can cover both the cases:
-
if the data for this TB was successfully decoded before:

-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data for this TB:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.
-
else:

-
replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if Physical layer SR with HARQ-ACK transmission is configured and at least one SR is pending:
-
instruct the physical layer to signal the SR with the positive acknowledgement (ACK) or negative acknowledgement (NACK) of the data.


	Huawei, HiSilicon 
	We think it might be better to capture it in section 5.4.4. Scheduling Request together with the other trigger. This will avoid to impact the HARQ procedure and will simplify the description of collision handling.

	LG
	Slightly prefer to capture in 5.4.4. If NPRACH is used for SR, it anyway needs to be specified in 5.4.4 so we want to address SR aspects in one place.

	Ericsson
	We are fine with the text proposal above. Section 5.4.4 can be considered to capture the functionality if the working assumption is agreed in RAN1. It would be good if the following action is also considered:

  -
start the sr-ProhibitTimer.


Physical layer SR without HARQ-ACK transmission
The scheduling request is transmitted on a dedicated NPRACH resource at the first opportunity unless there is a collision with another physical layer transmission/reception. The mechanism is quite similar to initiating the random access procedure in legacy

Thus it is proposed to capture in section 5.4. Scheduling Request, e.g.:

	For NB-IoT, as long as one SR is pending, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the MAC entity has no valid NPRACH resource for SR : initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

-
else if the MAC entity has a valid NPRACH resource for SR configured: instruct the physical layer to signal the SR on the valid NPRACH resource for SR 


Discussion point 4: Companies to provide their views on how to capture Physical layer SR without HARQ-ACK transmission and whether there are restrictions on when it can be used.
Table 4: Sending Physical layer SR without HARQ-ACK transmission 

	Company
	Comment

	ZTE
	We think the proposed text can be used as the baseline to capture the Physical layer SR without HARQ-ACK transmission. 
However, as the UE may not be able to predict the upcoming DL scheduling, Physical-layer SR with HARQ-ACK transmission may not be always used(e.g. there has no HARQ ACK while SR is triggered, but there has a HARQ ACK short time later than SR is triggered). In order to make full use of Physical-layer SR with HARQ-ACK transmission to reduce the UE power consumption, it could be considered to introduce a SR delay timer (a timer for pending the SR). This SR delay timer can be started when there has a SR to be transmitted. During running of the timer, the UE waits for the possible HARQ-ACK. If there has a DL transmission, the UE can piggyback the pending SR with HARQ ACK. Dedicated SR or Random access procedure would be triggered by SR only when the SR delay timer is expired.
The legacy logical channel Prohibit Timer logicalChannelSR-ProhibitTimer is used to pend the BSR(not to pend SR), it cannot be used as the SR delay timer for pending the SR. The legacy SR Prohibit Timer sr-ProhibitTimer is used to avoid SR reporting frequently, it also cannot be used for this purpose.

So, it’s suggested to consider a new SR delay timer for pending SR and waiting for the possible HARQ-ACK. 
Based on the proposed text, we give the further modification with highlight yellow text in the following example:
In section 5.4.5. Buffer Status Reporting:
If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

-
start or restart sr-DelayTimer.
In section 5.4.4. Scheduling Request:
For NB-IoT, as long as one SR is pending and sr-DelayTimer is not running, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the MAC entity has no valid NPRACH resource for SR : initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

-
else if the MAC entity has a valid NPRACH resource for SR configured: instruct the physical layer to signal the SR on the valid NPRACH resource for SR.


	Huawei, HiSilicon 
	We think it might be better to capture it in section 5.4.4. Scheduling Request together with the other trigger. This will avoid to impact the HARQ procedure and will simplify the description of collision handling.

Taking the existing text as a baseline, it could look something like:
As long as one SR is pending, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

- 
if there is no DL HARQ transmission scheduled; and

- 
if there is no valid NPRACH resource for SR configured in the UE:

- 
initiate the random access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

 - 
else:

- 
if there is a DL HARQ transmission scheduled:

- 
instruct the physical layer to signal the SR with the acknowledgement of the data;

- 
else:

-  instruct the physical layer to signal the SR on one valid NPRACH resource for SR. 


	LG
	It should be in 5.4.4. We think MAC doesn’t need to consider whether the SR is transmitted together with ACK or not because it can be done in PHY. In other words, MAC instructs PHY to signal SR on NPRACH and PHY decides whether to signal it on NPRACH for SR or on NPRACH for HARQ ACK.

Regarding sr-DelayTimer, the gain of sr-DelayTimer is not clear because it is not predictable when DL data and/or UL data arrives. Thus, we don’t think sr-DelayTimer is necessary.

	Ericsson
	We are fine with the signaling assuming that the working assumption is agreed in RAN1.


From RAN2 point of view, it can be discussed whether, similarly to LTE, there is need for a mechanism to prohibit too frequent SR triggering or a mechanism to release the resource, 

-
The need for a prohibit timer

-
The need for a mechanism to release the dedicated resource after some time (e.g. dsr-transmax)
Discussion point 5: Companies to provide their views on the need for SR prohibit timer to avoid too frequent SR.
Table 5: Need for a SR prohibit timer 

	Company
	Comment

	ZTE
	We think SR prohibit timer is needed to avoid too frequent SR.

	Huawei, HiSilicon
	We think sr-prohibit timer similar to LTE is needed to avoid the UE sending too many scheduling request.

	LG
	Needed in order to prevent too frequent SR transmission.

	Ericsson
	We see the same need for a prohibit timer as in LTE.


Discussion point 6: Companies to provide their views on the need for a mechanism to release the dedicated NPRACH resource.
Table 6: Need for a mechanism to release the dedicated NPRACH resource
	Company
	Comment

	ZTE
	We think a mechanism to release the dedicated NPRACH resource(e.g dsr-transmax) is needed.

	Huawei, HiSilicon
	Considering that in NB-IoT the typical case is short data transmission, we do not see the need for a mechanism such as dsr-transmax. 

Same as in LTE, if the uplink synchronisation is lost, it is not possible to perform a UL transmission to send SR. The UE needs to perform a random access to reacquire the synchronisation. Similarly to LTE, we propose that the physical Layer SR resource (and configuration) is released in this case.  

	LG
	Needed in order to trigger RA by releasing NPRACH for SR upon reaching a certain number of SR transmissions (dsr-TransMax).

	Ericsson
	Regardless of whether physical layer SR NPRACH based solution or a HL-BSR SPS based solution is agreed in RAN1, it should be possible to release the dedicated resources.

	Qualcomm
	We do not see a need for the release mechanism.


Combination of Physical layer SR with and without HARQ-ACK transmission 
An additional point that needs discussion is when ‘Physical layer SR with HARQ-ACK transmission’ and ‘Physical layer SR without HARQ-ACK transmission’ are both configured at the same time, whether something additional is needed in MAC specification.
Discussion point 7: Companies to provide their views on simultaneous configuration of Physical layer SR with and without HARQ-ACK transmission
Table 6: Simultaneous Configuration of Physical layer SR with and without HARQ-ACK transmission
	Company
	Comment

	ZTE
	We think that Physical layer SR with and without HARQ-ACK transmission can be configured simultaneously. 

Furthermore, for Physical-layer SR without HARQ-ACK transmission, the overhead of dedicated SR resources reserved for SR transmission may be large. If the physical-layer SR with HARQ-ACK transmission is configured, the dedicated SR resources configured by RRC messages would be useless when the UE has DL data transmission. So if the dedicated SR resources can be dynamically enabled/disabled after they are configured, resource utilization efficiency would be improved since the reserved SR resources can be temporarily released for other UEs scheduling or other purposes. 

For example, if the UE supports Physical-layer SR with HARQ-ACK transmission and uses an application with continuous downlink transmission, the dedicated physical layer SR would be disabled. If the UE will have no downlink transmission during a long time, the dedicated physical layer SR can be enabled. 
In order to guarantee scheduling efficiency, a physical layer indication (e.g. PDCCH DCI) can be considered to dynamically enable/disable the dedicated SR resources, e.g., the dedicated SR resources can be dynamically enabled by the DL grant of the last NPDSCH transmission and disabled by DL grant of the first NPDSCH transmission. The eNB can confirm the UE’s reception of the enable/disable signalling when it successfully receives the HACK-ACK/NACK feedback from the UE.

	Huawei, HiSilicon
	We do not see any reason to prevent configuring both together, we think the two will be used in different scenarios, e.g. physical layer SR with HARQ-ACK during a DL data transfer to send for example a RLC status report and physical layer SR without HARQ-ACK to send a spontaneous application message or an application layer/ protocol response message.

	LG
	We think SR without HARQ-ACK is a baseline and SR with HARQ-ACK is aiming at reducing SR overhead by transmitting SR together with HARQ-ACK. Therefore, we think both can be configured simultaneously depending on network intention.

RAN1 may need to discuss collision handling between NPRACH resource for SR and HARQ-ACK that can be transmitted together with SR.

	Ericsson
	Regardless of whether physical layer SR NPRACH based solution or a HL-BSR SPS based solution is agreed in RAN1, we think it would be beneficial to be able to configure both mechanisms simultaneously.

	Qualcomm
	We also think simultaneous configuration should be possible.


An additional point that needs discussion is about resources update for Physical-layer SR without HARQ-ACK transmission. 

For the UP solution, the initial configuration for Physical-layer SR without HARQ-ACK transmission can be carried in Msg4. If the configuration need to be updated, RRC connection reconfiguration procedure could be used, but at the cost of extra UE power consumption and radio resources. For the CP solution, the initial configuration can be same as that of UP solution. But as RRC connection reconfiguration procedure is not supported, it’s impossible to update the initial configuration for CP solution until next RRC connection establishment. 

Discussion point 8. Companies to provide their views on whether update is needed for SR resources configuration and how to update the SR resources.
Option a): No, update isn’t needed, one-shot initial configuration is enough.

Option b): One-shot initial configuration for CP solution and using RRC reconfiguration procedure for UP solution.
Option c): Others.
	Company
	Short answer for Option
	Comments

	ZTE
	Option c)
	We think resources update is needed for both CP and UP solution.

In order to avoid the signaling overhead caused by SR resource reconfiguration for UP solution and to overcome the issue that reconfiguration is not supported for CP solution, one possible way is to semi-statically configure multiple sets of SR resource through RRC messages and which set is enabled can be indicated by physical layer indication (e.g. PDCCH DCI).

	Huawei, HiSilicon
	Option b)
	Considering the short duration of the communication in NB-IoT, we think one shot configuration as for anything else is fine, We also do not see reason to prevent reconfiguration for the UP.
Note that we think that the eNB can have some internal knowledge of the UE traffic (e.g. using UE differentiation, amount of data available in UL/DL) to decide. We could also consider having the UE providing an indication in MSG3.

	LG
	Option b)
	There seems to be no reason to prevent reconfiguration in UP solution. Thus, Option a is not preferred.

Regarding ZTE solution, we don’t see it’s necessary because anyway the UE will not use HARQ-ACK for SR transmission if there is no DL data.

	Qualcomm
	Option b)
	We think resource reconfiguration in CP case may be too complicated.


2.3 UE Capability
As for any new feature, it should be discussed whether the support is optional or mandatory at the UE and whether capability signalling is needed. 

As this is a RAN1 feature, optionality should be decided by RAN1. However, from the discussions above, it is clear that the feature is enabled by dedicated signalling and thus the eNB should be aware of the UE support. Thus it is proposed to introduce the signalling of a physical layer capability. 

The remaining question is whether it should be introduced as one capability (‘Physical layer SR’) or two capabilities (‘Physical layer SR with HARQ-ACK transmission’ and ’Physical layer SR without HARQ-ACK transmission’) i.e. 
- Option 1:

PhyLayerParamete
rs-NB-v15xy
::=

SEQUENCE {


sr-With-and-Without-HARQ-ACK-r15

ENUMERATED {supported}


OPTIONAL

}

Option 2:

PhyLayerParameters-NB-v15xy
::=

SEQUENCE {


sr-With-HARQ-ACK-r15




ENUMERATED {supported}


OPTIONAL,


sr-Without-HARQ-ACK-r15



ENUMERATED {supported}


OPTIONAL

}
For option 2, it can also be discussed whether there is a dependency between both capabilities or whether there are independent.
Discussion point 9: Companies to provide their views on the UE capability 
Table 8: UE capability signalling
	Company
	Comment

	ZTE
	Taken into account that the Physical-layer SR with and without HARQ-ACK transmission are both introduced in Rel-15, which can be seen as different ways to transmit Physical-layer SR in different scenarios, we prefer option 1 for simplicity.

	Huawei, HiSilicon 
	We think that ‘Physical layer SR’ shall be considered as a single feature, considering that Physical layer SR with HARQ-ACK transmission only addresses a very small portion of the use cases and is not sufficient on its own.

	Ericsson
	Regardless of whether physical layer SR NPRACH based solution or a HL-BSR SPS based solution is agreed in RAN1, we think there should be two separate UE capabilities as in Option 2.

	Qualcomm
	We agree with Ericsson. Prefer option 2.


2.4 Other

Please indicate below any other issues that have not been covered above, 

Table 9: Other issues
	Company
	Comment

	
	


3 Summary 

Five companies contributed to the e-mail discussion: ZTE, Huawei/HiSilicon, LG, Ericsson and Qualcomm.
One company commented that the introduction was conditional to confirmation of the working assumption in RAN1.
Discussion point 1: Configuration of Physical layer SR with HARQ-ACK transmission
Four companies agreed the proposal to enable by a flag in PhysicalConfigDedicated-NB-r13. The other company did not comment. 
Proposal 1: Physical layer SR with HARQ-ACK transmission is enabled by an indication in PhysicalConfigDedicated-NB-r13.

sr-WithHARQ-ACK-Config-r15

ENUMERATED {true}


OPTIONAL

-- Need OR

Discussion point 2: Configuration of Physical layer SR without HARQ-ACK transmission

Three companies agreed that the configuration of the SR resource should be provided in PhysicalConfigDedicated-NB-r13. The other two companies did not comment.
One company proposed to group both configuration in a same IE and one company would like to discuss the details of the configuration in RAN2. 

Proposal 2: Physical layer SR without HARQ-ACK transmission is configured by an IE in PhysicalConfigDedicated-NB-r13.
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13
OPTIONAL,
-- Need ON


...,


[[
twoHARQ-ProcessesConfig-r14

ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[
interferenceRandomisationConfig-r14
ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[  sr-Config-r15



SEQUENCE {




sr-WithHARQ-ACK-Config-r15

ENUMERATED {true}




OPTIONAL,
-- Need OR


sr-WithoutHARQ-ACK-Config-r15
SR-Without-HARQ-ACK-Config-NB-r15
OPTIONAL
-- Need OR



}


]]
}

SR-WithoutHARQ-ACK-Config-NB-r15
SEQUENCE {

}

Discussion point 3: Sending Physical layer SR with HARQ-ACK transmission
Two companies proposed to capture Physical layer SR with and without HARQ-ACK transmission together in one place. Two company are fine to capture as proposed in the HARQ section, but one of them is also fine to capture in section 5.4.4 if both are supported.

Proposal 3: Sending Physical layer SR with and without HARQ-ACK transmission are captured together in section 5.4.4. Scheduling Request.
Discussion point 4: Sending Physical layer SR without HARQ-ACK transmission
Two companies are fine with the proposal on how to capture. One company proposed to introduce a sr-delay timer to wait for a potential DL transmission. One company proposes to leave to PHY to decide how to send it.

Proposal 4: RAN2 to discuss whether MAC specification needs to distinguish between Physical layer SR with and without HARQ-ACK transmission or whether this can be left to PHY
Option1 : 
	For NB-IoT, as long as one SR is pending, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

- 
if there is no DL HARQ transmission scheduled; and

- 
if there is no valid NPRACH resource for SR configured in the UE:

- 
initiate the random access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

 - 
else:

- 
if there is a DL HARQ transmission scheduled:

- 
instruct the physical layer to signal the SR with the acknowledgement of the data;

- 
else:

-  instruct the physical layer to signal the SR on one valid NPRACH resource for SR. 


Or option 2

	For NB-IoT, as long as one SR is pending, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

- 
if the MAC entity has no valid dedicated resource for SR configured in the UE:

- 
initiate the random access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

 - 
else:

- 
instruct the physical layer to signal the SR on one valid dedicated resource for SR;


Discussion point 5: Need for a SR prohibit timer 

Four companies agreed on the need of a sr-Prohibit timer to avoid too frequent SR transmission

Proposal 5: sr-ProhibitTimer (similar is LTE) is introduced. Definition and value range are FFS.

MAC-MainConfig-NB-r13 ::=


SEQUENCE {


ul-SCH-Config-r13




SEQUENCE {



periodicBSR-Timer-r13



PeriodicBSR-Timer-NB-r13

OPTIONAL,
-- Need ON



retxBSR-Timer-r13




RetxBSR-Timer-NB-r13


}
















OPTIONAL,
-- Need ON


drx-Config-r13





DRX-Config-NB-r13



OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated-r13

TimeAlignmentTimer,


logicalChannelSR-Config-r13


CHOICE {



release







NULL,



setup







SEQUENCE {




logicalChannelSR-ProhibitTimer-r13
ENUMERATED {














pp2, pp8, pp32, pp128, pp512,














pp1024, pp2048, spare}



}


}
















OPTIONAL,
-- Need ON


...,


[[
rai-Activation-r14





ENUMERATED {true}


OPTIONAL,
-- Need OR



dataInactivityTimerConfig-r14
CHOICE {




release







NULL,




setup







SEQUENCE {





dataInactivityTimer-r14



DataInactivityTimer-r14




}



}















OPTIONAL
-- Need ON


]],


[[
drx-Cycle-v1430




ENUMERATED {










sf1280, sf2560, sf5120, sf10240}
OPTIONAL
-- Need ON


]],


[[
ra-CFRA-Config-r14

ENUMERATED {true}


OPTIONAL

-- Need ON


]],


[[
sr-ProhibitTimer-r15


INTEGER (0..7)
OPTIONAL 
-- Cond SR

]]
}

Discussion point 6: Need for a mechanism to release the dedicated NPRACH resource
Three companies indicated that it should be possible to release the dedicated resource (e.g. dsr-transmax). Two companies does not see the need.
One company commented that the resource should be release when the time alignment is lost.
Proposal 6: RAN2 to discuss whether to have a mechanism to release the dedicated resource, and if yes, what mechanism.
Discussion point 7: Combination of Physical layer SR with and without HARQ-ACK transmission
All companies agreed that simultaneous configuration of the two mechanisms should be possible. One company commented that RAN1 needed to discuss the collision cases.
Proposal 7: It is possible to configure simultaneously ‘Physical layer SR with HARQ-ACK transmission’ and ‘Physical layer SR without HARQ-ACK transmission’.

Discussion point 8: Resource Update for Combination of Physical layer SR without HARQ-ACK transmission
Three companies think that the configuration should follow the legacy way, including RRCConnectionReconfiguration for the user plane. One company would like a new mechanism for the control plane
Proposal 8: Configuration of the dedicated SR resource can be done by any of the RRC messages including IE PhysicalConfigDedicated-NB-r13.

Discussion point 9: UE capability
Two companies prefer having a common capability and two companies prefer having two separate capabilities.

Proposal 9: RAN2 to discuss whether to introduce having a common capability or two separate capabilities.

4 Conclusion 

Based on the outcome of this e-mail discussion, the following proposals are made:

Proposal 1: Physical layer SR with HARQ-ACK transmission is enabled by an indication in PhysicalConfigDedicated-NB-r13.

Proposal 2: Physical layer SR without HARQ-ACK transmission is configured by an IE in PhysicalConfigDedicated-NB-r13.
Proposal 3: Sending Physical layer SR with and without HARQ-ACK transmission are captured together in section 5.4.4. Scheduling Request.
Proposal 4: RAN2 to discuss whether MAC specification needs to distinguish between Physical layer SR with and without HARQ-ACK transmission or whether this can be left to PHY.
Proposal 5: sr-ProhibitTimer (similar is LTE) is introduced. Definition and value range are FFS.

Proposal 6: RAN2 to discuss whether to have a mechanism to release the dedicated resource, and if yes, what mechanism.
Proposal 7: It is possible to configure simultaneously ‘Physical layer SR with HARQ-ACK transmission’ and ‘Physical layer SR without HARQ-ACK transmission’.

Proposal 8: Configuration of the dedicated SR resource can be done by any of the RRC messages including IE PhysicalConfigDedicated-NB-r13.

Proposal 9: RAN2 to discuss whether to introduce having a common capability or two separate capabilities.
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