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1 Introduction

The e-mail discussion “[88#18][LTE/ProSe] 36.321” was concluded in December 2014 with an endorsed CR to 36.321 to introduce ProSe, R2-145435. Towards the end of the e-mail discussion some issues were raised that could not be resolved in time. Because of this, we propose to continue discussing those issues in order to improve the quality of the CR for RAN#89. If this discussion concludes successfully, it is the intention of the rapporteur to update R2-145435 accordingly for RAN2#89.
2 Discussion
2.1 Issue 1 – Transmission of SCI in mode 1
In section 5.x.1.1 of R2-145435, the UE behaviour for SL grant reception and SCI transmission is defined. In the case that no data is available on STCH and the UE is configured for mode 2 it is clear from the text that no sidelink grant is generated, hence no subsequent data transmission is performed either.

-
else, if the UE is configured by upper layers to transmit using a pool of resources as indicated in subclause 5.X.4 of [8] and data is available in STCH and if the UE does not have a configured sidelink grant, the UE shall:
If the UE is configured with mode 1, the situation is different. In this case, the grant is received on PDCCH and a configured sidelink grant is created. This enables the UE to transmit SCI in the corresponding subframes.
The UE shall for each subframe:

-
if the UE has a configured sidelink grant occuring in this subframe:

-
if the configured sidelink grant corresponds to transmission of sidelink control information:

-
instruct the physical layer to transmit a scheduling assignment corresponding to the configured sidelink grant.
-
else if the configred sidelink grant corresponds to transmission of first transport block:

-
deliver the configured sidelink grant and the associated HARQ information to the Sidelink HARQ Entity for this subframe;

If there is no data available on STCH, SCI will be transmitted anyway. However, there will not be a subsequent data transmission. This is clear from section 5.x.1.2.1.

For each subframe of the SL-SCH the Sidelink HARQ Entity shall:

-
if a sidelink grant has been indicated for the Sidelink process and there is SL data available for transmission:
From this analysis we can see that there is a discrepancy between mode 1 and mode 2 in sending SCI, but not in sending the subsequent data.

Question 1: Should the transmission behaviour of SCI with respect to mode 1 and mode 2 when no data is available be changed?

Proposed answers (add more if necessary)

a) No. (Explain why below).
b) Yes. For mode 1, the UE shall not transmit SCI if there is no data available.

c) Yes. For mode 2, the UE shall transmit SCI if there is no data available. 
Companies are invited to provide their opinion.

	Company name
	Comment

	Ericsson
	We prefer option b as that would reduce the interference and not force other UEs to try to receive and decode data in vain.

	Qualcomm
	Agree with Ericsson (option b). It makes sense not to transmit SCI if there is no data to transmit.

	LG
	Option b).

If there is no data available, the BSR would be zero. Then, the eNB would not allocate any SL grant. We wonder in which case the eNB allocates SL grant even without data available for transmission.

	KYOCERA
	b)

Agree with Ericsson, Qualcomm and LG. For Rel.12, the UE has no clear reason to transmit only SCI when there’s no data available. Additionally, if the UE transmits SCI in such case, the SCI transmission may bring following undesirable effects;

-
Receiving UEs needs to monitor the resource indicated by SCI even if data is not transmitted. (Consuming undesired power)

-
Transmitting UE may lose the opportunity to receive SCI and associated data due to half duplex issue.

	Panasonic
	b) UE shall not transmit SCI in case there is no data. This will reduce the power consumption for the receiving UEs and furthermore it will be also consistent with the UE behaviour in case the TA expires, i.e. UE will not send SCI and data in this case. 
In addition it’s not clear what Destination Group ID the UE will use in the SCI in case there is no data available.

	General Dynamics 
	Option b)

Agree with Ericsson, Qualcomm et.al.

	InterDigital
	We agree that the UE should not transmit SCI if there is no data to transmit and this should be the case for both Mode 1 and Mode 2.

	CATT
	b)

Agree with LG. For mode 1, if there is no data, the UE would not send BSR, why would the eNB allocate SL grant?

However, in case this happens, the UE shall not transmit SCI.

	Coolpad
	b), no need to transmit SCI if there is no data to send.

	ETRI
	b) agree the intention and b) would give more gain.  

	Huawei, HiSilicon
	Option b). Agree with Ericsson.

	ZTE
	Option b)

	ITRI
	Option b). There is no reason to transmit SCI if there is no data to transmit.

	Samsung
	Option b)

	Intel
	Option b)

We think it could happen that the eNB sends an SL grant when there is no data, as the eNB cannot have exact knowledge of the content of the UEs buffer. However it should be relatively rare.

If the eNB does send SL grant when there is no data then it makes sense for the UE to not transmit the SCI. This is beneficial for power consumption of both transmitting and receiving UEs.



	Alcatel-Lucent
	Option b)


Comment from the rapporteur:

All companies agree on option b. Hence the following is proposed:

Proposal 1 For mode 1, the UE shall not transmit SCI if there is no data available.
2.2 Issue 2 – Selection of SL grant

In section 5.x.1.1 of R2-145435, the UE shall randomly select an SL grant if configured with mode 2. It is not clear from the specification when this shall be done. If done too close to the transmission of the SCI, the UE might not be able to process all the information necessary, however, it might be hard to agree how close “too close” is.
Question 2: Should the point in time when the UE, configured with mode 2, selects SL grant be clarified?

Proposed answers (add more if necessary)

a) No, it can be left to UE implementation.

b) Yes. (Explain how below).

Companies are invited to provide their opinion.

	Company name
	Comment

	Ericsson
	We prefer option a.

	Qualcomm
	Option a.

	LG
	We are ok with either option.

What is important is the data that can be transmitted in the current ongoing SC period shall not be considered as “data available in STCH” and shall not generate a new SL grant that will be used in the next SC period. In the current running CR, the time to select SL grant is not specified, so it is possible that the UE may generate a new SL grant based on the data that is transmitted in the ongoing SC period.


If the UE finds it doesn’t have sufficient time to generate SL grants for next transmission resource pool, it should wait subsequent pool after next pool.

	
	

	Panasonic
	a)  Should be left to UE implementation. 
It shall be rather clear that UE selects the SL grant such, that there is enough time for processing and generating the SCI. UE needs to select the SL grant and then also selects the destination group first before being able to generate the SCI information.

	General Dynamics
	Option a

	InterDigital
	It should be left to UE implementation 

	CATT
	a)

No need to specify the time point in the spec.

	Coolpad
	Option a), agree this can be left for UE implementation.

	ETRI
	a) it can handled by UE implementation and any ambiguity would not exist from receiving UE side. 

	Huawei, HiSilicon
	Option a.

	ZTE
	Option a) We think we should leave this to UE implementation.

	ITRI
	Option a).

	Samsung
	Option a)

	Intel
	Option a)

This should be left to UE implementation.

	Alcatel-Lucent
	Option a)


Comment from the rapporteur:

Companies think that this can be left for UE implementation, hence no proposal is made.

2.3 Issue 3 – Clarification of procedure for Discovery
In section 5.y.1.1 of R2-145435, the procedure for resource allocation of a discovery message is defined.
In order to transmit a MAC PDU on SL-DCH, the UE shall for every discovery period:
-
if the UE is configured by upper layers with a specific grant as specified in [8]:

-
deliver that grant and the MAC PDU to the Sidelink HARQ Entity;

NOTE:
Mapping between grant and physical resources is specified in subclause 9.5.6 of [7].

-
else if the UE is configured with a single pool of resources configured by upper layers:

-

select a random value p1, where the random function shall be such that each of the allowed selections can be chosen with equal probability; 

-

if p1 is less than tx-Probability:

-

select a random resource from the pool of resources (excluding any resources which are overlapping with PRACH), where the random function shall be such that each of the allowed selections (see subclause 14.3.1 of [8]) can be chosen with equal probability;

-

deliver the MAC PDU and that resource to be used as a grant to the Sidelink HARQ Entity;
For some scenarios different interpretations of this text can be made. For example, assume the UE is configured with type 1 and has two Discovery PDUs (PDU1 and PDU2) to transmit in the upcoming discovery period.
Interpretation 1

The UE first selects a p1 for PDU1 and uses it for the discovery period, then it selects a new p1 for PDU2 and uses that for the same discovery period.

Interpretation 2

The UE selects a p1 and uses it for both PDU1 and PDU2 during the discovery period.
In the interest of having clear and concise specifications, it is not beneficial if both interpretations are possible.

Question 3: Should the procedure for resource allocation for discovery, when the UE is configured with type 1, be clarified?
Proposed answers (add more if necessary)
a) No. (Explain why below).

b) Yes, so that only interpretation 1 is possible.

c) Yes, so that only interpretation 2 is possible.
Companies are invited to provide their opinion.

	Company name
	Comment

	Ericsson
	We prefer option c.

	Qualcomm
	Option a. 

We think no change is required, because very first line of the section clearly mentioned that the procedure is followed for each MAC PDU (highlighted below). So there is no confusion.
In order to transmit a MAC PDU on SL-DCH, the UE shall for every discovery period:
-
if the UE is configured by upper layers with a specific grant as specified in [8]:

-
deliver that grant and the MAC PDU to the Sidelink HARQ Entity;

NOTE:
Mapping between grant and physical resources is specified in subclause 9.5.6 of [7].

-
else if the UE is configured with a single pool of resources configured by upper layers:

-

select a random value p1, where the random function shall be such that each of the allowed selections can be chosen with equal probability; 



	LG
	Option b)

We think the intention of p1 is to control transmission probability of each discovery PDU. Regarding the point highlighted by QC, we don’t think it is clear because the text also says ‘UE shall for every discovery period:’.

	KYOCERA
	b)

It seems applying tx-Probability to each MAC PDU would provide a more distributed interference control.

	Panasonic
	No strong view, but slight preference for c)

	General Dynamics
	Option b

	InterDigital
	Option b

The intention of p1 is to distribute the transmission of different discovery messages, therefore probability of transmission should be checked for each discovery process independently.
While reading this section again – I think there are two things we should maybe address concerns we may have to address. 
1.  For Type 2 it is currently specified “UE is configured by upper layers with a specific grant” – deliver that grant and the MAC PDU.  – the problem here is that the grant received by higher layer consists of a list of resources that may occur in a different subframes in which more than one MAC PDU may be transmitted.  So saying deliver the grant and MAC PDU may not be accurate as there may be different subframes in which different MAC PDU can be transmitted.  
Maybe we need to do something similar to the data transmission section.  Determine the subframes in which MAC PDUs can be transmitted according to the grant.  And then for each subframe that has a valid grant the UE delivers the grant and MAC PDU if available.  
2.  For Type 1 – the random selection of a resource should be done for each MAC PDU – then we should ensure that the UE doesn’t pick the same resource (subframe) for different MAC PDUs within a discover period.  We can add

“select a random resource from the pool of resources (excluding any resources which are overlapping with PRACH and any resources already selected for transmission of other discover MAC PDUs),

	CATT
	b)

The probability applies to each PDU.

	Coolpad
	Option b), agree with LG, CATT, et. al.

	ETRI
	b) agree with LG et. al. 

	Huawei, Hisilicon
	Option b) which is equal to option a). Agree with Qualcomm that current CR is clear.

	ZTE
	Option b). A clarification of the current text would be beneficial.

	ITRI
	Option a). Agree with Qualcomm that current CR is clear. The probability applies to each PDU.

	Samsung
	Option a)

	Intel
	We think this should be clarified and prefer option b)
RAN1 didn’t explicitly discuss about this issue, but in their evaluation on discovery performance, they assumed that p1 is generated per discovery message. Considering the system loading and interference point of view, it may be more reasonable to assume that p1 is generated per discovery message. but don't have a strong preference for b or c.

	Alcatel-Lucent
	Option b). There is a need to clarify if this is not already clear.


Comment from the rapporteur:

Most companies think that this either does not need clarification, or that a clarification is needed so that only interpretation 1 is possible. It seems that the companies arguing that no clarification is needed interpret the standard according to interpretation 1. The rapporteur therefore proposes to add a clarification so that only interpretation 1 is possible.

Proposal 2 Add a clarification so that with respect to resource allocation for ProSe Discovery, the UE first selects a p1 for PDU1 and uses it for the discovery period, then it selects a new p1 for PDU2 and uses that for the same discovery period.

3 Conclusion

The rapporteur wishes to thank all companies for providing timely input. Based on this, the following proposals are made, and this is also reflected in the updated version of the CR to 36.321 [1]:
Proposal 1
For mode 1, the UE shall not transmit SCI if there is no data available.
Proposal 2
Add a clarification so that with respect to resource allocation for ProSe Discovery, the UE first selects a p1 for PDU1 and uses it for the discovery period, then it selects a new p1 for PDU2 and uses that for the same discovery period.
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