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1 Introduction

This document is a report of the following RAN2 e-mail discussion:
· [85bis#18][LTE/D2D] User plane aspects of D2D Communication (QC)
=>
Intended outcome: Email discussion report 
2 Discussion

User Plane aspects of ProSe Direct Communication were discussed during SI phase. RAN2 made following agreements for user plane [1]:

	User plane details of ProSe Direct Communication:

Editor’s Note: These user plane details can later be moved to Stage 3 respective specifications.

· MAC sub header contains LCIDs (to differentiate multiple logical channels).

· The MAC header comprises a Source Layer-2 ID and a Destination Layer-2 ID.

· At MAC Multiplexing/demultiplexing, priority handling and padding are useful for ProSe Direct communication

· RLC UM is used for ProSe Direct communication. 

· Segmentation and reassembly of RLC SDUs are performed

· A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE. 

· An RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit

· U-Mode is used for header compression in PDCP for ProSe Direct Communication.

Editor’s Note: Security support for ProSe Direct communication will be addressed based on input from SA3.


SA2 made following agreement for ProSe Direct Communication [2]

	-
There is no QoS support apart from priority handling.


In this document questions are raised to understand user plane data movement from top to bottom of radio protocol stack and vice versa. It is possible that we can first consider communication within a group and then consider a scenario where UEs are part of multiple groups. However we think it is important to keep a simple yet generic scenario into account while answering the questions. This scenario will help us to cover the questions related to prioritisation of data within a group and across groups.
2.1 Scenario

A UE-1 is in Prose Direct communication with two groups. It is transmitting/receiving voice or data (low rate) or both with each of the group. Some of the other UEs (with whom UE-1 is communicating) can also be part of exactly same two groups.
[Intel]: For clarification, can you explain whether your scenario considers the possibility of 1:1 communication ongoing as well as 1:Group communication. In general we should not preclude 1:1 communication as well as 1:Group communication and our answers below assume that both are allowed

2.2 User Plane Questions

2.2.1 MAC

New Logical channel:

	D2D Traffic Channel (D2D-TCH)


A ProSe Traffic Channel (D2D-TCH) is a point-to-multipoint channel, for transfer of user information from a UE to other UE(s). A D2D-TCH can exist in both uplink and downlink. This channel is used only by Prose Direct Communication capable UEs.


Question 1: Can we agree to new Logical channel (D2D Traffic Channel) characterisation for ProSe Direct Communication?

	Company
	Yes/ No
	Improvement suggestions/Comments

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	LGE
	Yes
	There is possibility of defining a D2D control channel as well as D2D traffic channel, depending on progress.

	Intel
	Yes
	Agree that a new logical channel for D2D communication should be defined. In the definition of the logical channel above, I think the use of the terms uplink and downlink are misleading in the context of D2D - suggests that the logical channel could exist in the eNB. 

Our preference is to have separate logical channels for each direction as a logical channel that can be used for communication from 1 UE ID to a group ID is inherently unidirectional (there can be no reverse logical channel from the group ID to the single UE ID). There are also likely to be a different number of D2D logical channels in the receive direction and transmit direction (most likely more receive than transmit). Furthermore, we do not have any functions (e.g. status reports) in either RLC or PDCP that requires linking of the 2 traffic directions. We think it would be better to say something like "A D2D-TCH is unidirectional and can exist in a UE in receive or  transmit direction." We could refer to the different directions as D2D-Tx-TCH and D2D-Rx-TCH.

	ITRI
	Yes
	Sugget to modify the wording “uplink” and “downlink”:  A D2D-TCH can exist in both transmission and reception.

	General Dynamics
	Yes
	Agree with comment from Intel

	Ericsson
	Somewhat
	We would like to have the following name and description, in order to align the terminology. We acknowledge the problems of using the terms “uplink” and “downlink” in this context. 
“ProSe Traffic Channel (PTCH)

A ProSe Traffic Channel (PTCH) is a point-to-multipoint channel, for transfer of user information from a UE to other UE(s). A PTCH can exist in both uplink and downlink. This channel is used for ProSe Direct Communication.”

Furthermore, it is our understanding that this description would be captured in TS36.300 where other logical channels are defined.

	ZTE
	Yes
	1. Since it is a point-to-multipoint channel, it would be better to rename the D2D Traffic channel (D2D-TCH) as D2D Multicast Traffic Channel (D2D-MTCH).

2. D2D-MTCH is a unidirectional channel from a transmitter to potentially multiple receivers. So, in the definition, the sentence “D2D-TCH can exist in both uplink and downlink” is not correct and it should be removed. 

	InterDigital
	Yes
	1. We agree with Intel that unidirectional logical channels should be defined for each direction, i.e. D2D-Tx-TCH and D2D-Rx-TCH. 
2. We don’t think we need to specify that the logical channel is a multicast logical channel.  The number of receivers should not be relevant to the definition.  
3. If control functionality is decided at a later point for e.g. to support transmission of configuration parameters from one D2D UE to another, we can consider introducing a D2D control channel.  

	ETRI
	Yes
	We agree with ITRI.

	Fujitsu
	Yes
	A D2DTraffic Channel (D2D-TCH) is a point-to-multipoint channel, for the transfer of user information from a UE to other UE(s). A D2D-TCH can exist in both transmitting side and  receiving side. This channel is only used  by Prose Direct Communication capable UEs.

	Nokia/NSN
	Yes
	D2D logical channel is somehow different from DTCH (DTCH is configured during radio bearer setup while D2D logical channel doesn’t need to be established between D2D Tx and Rx before D2D transmission and reception starts). From D2D Rx UE perspective, D2D-TCH is more like MTCH. However, the configuration parameters might be different.

	Huawei/HiSilicon
	Yes
	Generally agree with points raised by Intel and other companies:
1) Uplink and downlink are misleading terms, and should not be used in this context

2) We should define two uni-directional sub-types of D2D Multicast Traffic Channels (DMTCH) (e.g. DMTCH-TX and DMTCH-RX)

	Alcatel-Lucent
	Yes
	It is a point to multipoint channel but we agree with the other companies that the term uplink and downlink are misleading. 

	Potevio
	Yes
	A new logical channel should be defined, and two issues shall be concerned:

1: modify the term “Uplink and Downlink” to “Transmitting and Receiving”.

2: Clarify that it is a point to multipoint channel

	Broadcom
	Yes
	

	CATT
	Yes
	In the D2D context, the definitions of uplink and downlink seem not very clear.


Conclussion: 

ProSe Communication Traffic Channel (PTCH):

A ProSe Communication Traffic Channel (PTCH) is a point-to-multipoint channel, for transfer of user information from a UE to other UE(s). A PTCH can exist in both transmission and reception side. This channel is used only by Prose Direct Communication capable UEs.

New Transport Channel D2D Shared Channel (D2D-SCH): 

Question 2: Transport channel for ProSe Direct communication should be defined as two separate unidirectional channels or a bidirectional channel?

	Company
	Opinion

	Samsung
	Unless the motiviation is clear, slight preference for one bidirectional channel since so far we assume we are not going to specify Tx-only or Rx-only operation modes.

	Qualcomm
	One bidirectional channel

	LGE
	Two separate unidirectional. It is easier to specify and aligned with the current specification, i.e., unidirectional shared channels.

	Intel
	Agree that a new transport channel for D2D communication should be defined. I think it is mainly a matter of taste whether to define as 2 separate unidirectional channels or a single bi-directional channel. Our preference is to define 2 separate unidirectional channels (e.g. D2D-Tx-SCH and D2D-Rx-SCH) as this is more consistent with the modelling of UL-SCH and DL-SCH.

	ITRI
	Two separate uni-directional channels to align with the DL-SCH and UL-SCH in current specification.

	General Dynamics
	Two separate unidirectional channels

	Ericsson
	Current transport channels are all unideirectional and defined for either downlink or uplink. Since specifications are written from the UE perspective, current UL channels have clearly defined transmission behaviours. Similarly, the reception behaviour for DL channels is clearly defined. As these transport channels are clearly tied to the UL/DL structure, neither is really suitable for D2D communication. Hence, the two design choices of defining a new bidirectional transport channel, or two unidirectional transport channels, with identical characteristics. We have no strong view, maybe a slight preference for two unidirectional channels.

	ZTE
	Since ProSe Direct Communication is a one-way communication (and for instance there is no L2 feedback), separate unidirectional channels are preferred. 

	InterDigital
	One bi-direction transport channel that is used for receiving and transmitting.  

We don’t think we need to follow the modelling of UL-SCH and DL-SCH, as those transport channels are also mapped to two different Physical channels.  For D2D this is not the case as the physical channels in both directions will be the same.    

	ETRI
	Prefer to be defined as a bidirectional channel.

	Fujitsu
	A bidirectional channel.

For the cellular communication, the reason that two separater unidirectional transport channels are defined is that the transport channel for the UE to receive data and the transport channel for the UE to transmit data have different characteristics. However, for the D2D communication, the transport channel for the UE to transmit and receive data would have identical characteristics. So, a bidirectional channel is preferred.

	Nokia/NSN
	Two separate unidirectional channels.

	Huawei/HiSilicon
	One bi-directional channel may be sufficient, but no strong preference.

	Alcatel-Lucent
	Transport channels defined today are all unidirectional and D2D channel carries unidirectional data and so we can define D2D channel as unidirectional transport channel

	Potevio
	One bi-directional channel is perferred, as in the cellular traffic, the uplink and downlink characteristics. 

	CATT
	Two separate unidirectional channels.

	Broadcom
	Two separate unidirectional channels


Conclusion: 

There is no clear preference, as one bidirectional transport channel is preffered by 8 companies and two unidirectional channels is preffered by 11 companies.  We need to discuss this during meeting.

D2D Shared Channel (D2D-SCH) characterised by:

-
Blind HARQ retransmissions, no support for HARQ feedback;

-
support for both dynamic and semi-static resource allocation;

-
collision risk;

-
mapped to physical resources which can be used only for ProSe Direct Communication or dynamically also for traffic/other control channels.
Question 3: Can we agree to D2D Shared Channel charecterisation for ProSe Direct Communication?
Note: It is based on RAN2 understanding and agreements. We can incorporate further details based on RAN1 input.
	Company
	Yes/ No
	Improvement suggestions/Comments

	Qualcomm
	Yes
	

	LGE
	Unknown
	Too early to decide.

	Intel
	
	We have not yet concluded or view on this and this we need input from RAN1 before we can concluded. In our view the characteristics would at least include:

- broadcast transmission

- support of dynamic resource allocation (i.e. in Mode 1 resource allocation) 

- support of UE autonomous resource selection (i.e. in Mode 2 resource allocation)

	ITRI
	Unknown
	We may wait for more input from RAN1 before making decision.

	General Dynamics
	Unknown
	Too early to decide

	Ericsson
	Somewhat
	The terminology should be aligned. We propose the following:

“ProSe Shared Channel (PSCH) characterised by:

-
support for blind HARQ retransmissions, no support for HARQ feedback;

-
support for both dynamic and semi-static resource allocation;

-
collision risk;

-
mapped to physical resources which can be used only for ProSe Direct Communication or dynamically also for traffic/other control channels.”

It is our understanding that this description would be captured in 36.300 where other transport channels are defined.

	ZTE
	Yes (at least partially)
	Other aspects could be considered (also based on RAN1 input), e.g. the possibility to support (blind?) dynamic link adaptation, by varing modulation, coding and transmit power.

	InterDigital
	Unknown
	We agree that we need to characterize D2D-SCH but we need further input from RAN1 before we can agree to an accurate definition.  

	ETRI
	Yes
	In principle, we support the definition. 
But The resource allocation (dynamic and semi-static) sentence would be left to FFS until the decision is made.  

	Fujitsu
	Yes for bullet 1, 3 and 4. No for bullet 2.
	For bullet 1 and 3, we agree.

For bullet 4, we suggest to improve as below:

- mapped to physical resources which can be used only for ProSe Direct Communication or dynamically also for legacy traffic/ control channelsFor bullet 2, we think it’s a bit early to captured it since up to now we just agreed that for mode 1 eNB will perform the resource allocation but we haven’t discuss this resource allocation would be dynamic or semi-static or both.

	Nokia/NSN
	Unknown
	RAN1 should decide on Question 3 as transport channel characterization is done by RAN1.

	Huawei/HiSilicon
	Unknown
	Might be premature at this moment. We should wait for more input from RAN1.

	Alcatel-Lucent
	Unknown
	We agree with the other that we should wait for more input from RAN 1.

	Potevio
	Unknown
	Too early to decided, as we may need input from RAN1

	CATT
	Unknown
	For bullet 1 we agree. We are not sure for the other bullets at this stage.

	Broadcom
	Unknown
	We agree on bullet 1, 2 and 3.

For bullet 4, “or dynamically also for traffic/other control channels” is unclear to us.


Conclusion:

We need to wait for RAN1 input before finalising the transport channel definition. However following working assumption can be considered based on agreement so far in RAN2:
ProSe Communication Shared Channel (PSCH) characterised by:

- broadcast transmission;

- support of dynamic resource allocation (i.e. in Mode 1 resource allocation);

- collission risk due to support of UE autonomous resource selection (i.e. in Mode 2 resource allocation);
- no support for HARQ feedback;

Question 4: How to map logical and transport channels used for ProSe Direct Communication?
Option 1: D2D-TCH logical channel maps only to D2D Shared Channel (D2D SCH) transport channel.

	Company
	Opinion

	Qualcomm
	Option 1: D2D-TCH logical channel maps only to D2D Shared Channel (D2D SCH) transport channel.

	LGE
	Option 1. What else can be assumed?

	Intel
	Receive direction: One or more D2D-Rx-TCH logical channels can be mapped to a D2D-Rx-SCH transport channel.

Transmit direction: One or more D2D-Tx-TCH logical channels can be mapped to a D2D-Tx-SCH transport channel.



	ITRI
	Option 1: {D2D-TCH} – MAC – {D2D-Tx-SCH, D2D-Rx-SCH}. 

	General Dynamics
	Option 1

	Ericsson
	Option 2: The PTCH can be mapped to at least the PSCH. FFS if it also can mapped to UL-SCH and/or DL-SCH.

We think this channel mapping has not been discussed thoroughly. Precluding a mapping to existing transport channels may be premature.

	ZTE
	Option 1.

	InterDigital
	Option 1
With respect to the issue raised by Ericsson, we agree the need to map the D2D logical channel to a UL/DL-SCH should be discussed further.  The motivation to support this is a bit unclear to us as one way to achieve re-routing traffic from D2D to the infrastructure (over the UL-SCH/DL-SCH) would be for the network to simply reconfigure the logical channels.   Is this something required to achieve the seamless switching requirement between D2D and infrastructure?  

	ETRI
	Option 1

	Fujitsu
	Option 1 and one to one mapping between the new D2D-TCH and the D2D-SCH for the transmitter side and receiver side, respectively.

	Nokia/NSN
	Option 1: D2D-TCH logical channel maps only to D2D Shared Channel (D2D SCH) transport channel

	Huawei/HiSilicon
	Somewhat agree with the position expressed by Ericsson, in that channel mapping has not been discussed thoroughly yet, and we should not preclude the possibility of mapping the logical channels we design to support ProSe communication to existing transport channels. However, this may not be the priority for release 12.

	Alcatel-Lucent
	Option 1. Service continuity between cellular and D2D traffic is out of scope of this release.

	Potevio
	We can agree option 1 as the baseline in Release 12, and may discuss Ericssion’s suggestion in the future release

	CATT
	Option 1. The mapping between the D2D transmitting logical channel and the D2D transmitting transport channel or between the D2D receiving logical channel and the D2D receiving transport channel should be one to one mapping.

	Broadcom
	Option 1, same opinion as ALU.


Conclusion: 

PTCH logical channel maps to the PSCH transport channel for ProSe direct communication.

Question 5: How to perform multiplexing?
Option 1: Only SDUs of one group can be multiplexed in a MAC PDU

Option 2: SDUs from different D2D Groups can be multiplexed in a MAC PDU

	Company
	Opinion

	Samsung
	One MAC PDU only handles traffic related to one (src addr, dest addr), i.e. multiplexing of traffic related to different groups is not applicable i.e. Option 1

	Qualcomm
	Option 1: Only SDUs of one group can be multiplexed in a MAC PDU

	LGE
	Option 1. Gain of Option 2 is not clear.

	Intel
	In our opinion MAC SDUs associated with only a single L2 target ID can be multiplexed into a single MAC-PDU. This is based on the agreements so far that a MAC PDU contains one L2 source ID field and one L2 target ID field. Furthermore, this is consistent with discussions at the last RAN2 meeting where it discussed that at least a portion of the L2 target ID could be moved to the physical layer.

We also think that multiple MAC-SDUs from one or more logical channels (e.g. for voice and data traffic) but all associated to a single L2 target ID can be multiplexed into a single MAC-PDU.

Note that in the comments above we assume that a UE has only a single L2 source ID.  In our contribution to the last meeting, R2-141221, we discussed multiplexing for a more generic case where the UE might have more than one L2 source ID. However, we now feel that we should simplify things by taking the assumption that the UE only has one L2 source ID. 

	ITRI
	Option 1:  suggest revicing the wording “group” to “destination” (  Only SDUs of one destination (UE or Group) can be multipled in a MAC PDU.

	General Dynamics
	Option 1

	Ericsson
	We agree with Samsung. Option 1.

	ZTE
	Option 1. RAN1 has agreed that the SA includes an ID to enable the UE to reduce the probability of decoding of data packets the UE is not interested in. Also RAN1 agreed that the D2D data communication channel transmissions are scrambled by the ID in the SA. Based on these agreements, the D2D data packets from only one group should be multiplexed with a MAC PDU.

	InterDigital
	Option 1. We also agree that the Option 1 should be reworded to use “destination” instead of 
“group”.

	ETRI
	Option 1

	Fujitsu
	Option 1

	Nokia/NSN
	Option 1. 

	Huawei/HiSilicon
	Option 1 seems to be the simpler solution

	Alcatel-Lucent
	Option 1.

	Potevio
	Option 1

	CATT
	Option 1, according to the agreements so far.

	Broadcom
	Option 1


Conclusion:

· MAC SDUs associated with only a single Source Layer 2 ID and Destination Layer 2 ID can be multiplexed into a single MAC-PDU.
· Multiple MAC-SDUs from one or more logical channels (e.g. for voice and data traffic) but all associated to a single Source Layer 2 ID and Destination Layer 2 ID can be multiplexed into a single MAC-PDU.

Question 6: QoS is not supported but prioritisation can be done. How to do priority handling (considering the scenario mentioned above)? 
Option 1: Left to UE implementation.
Option 2: Existing mechanism with preconfigured parameters

Option 3: Existing mechanism with eNB configuration

Option 4: New mechanism (if so, how?) 
	Company
	Opinion

	Samsung 
	We assume the UE will have a configured logical channel priority per logical channel which is the main input for priority handling at the UE.

	Qualcomm
	In Rel-12 it can be left to UE implementation.

	LGE
	Option 1 for Rel-12.

	Intel
	We discussed this in our paper R2-141221. Our preference is that D2D-Tx-TCH will have a transmission priority that is a priority among all D2D-Tx-TCHs within the UE (meaning that the D2D-Tx-TCHs associated with other L2 target IDs as well as other D2D-Tx-TCHs (e.g. for voice and data traffic) associated with the same L2 target ID. The priority is used to decide for which L2 target ID the MAC PDU will be generated, and which MAC SDUs (from different D2D-Tx-TCHs associated with that same L2 target ID) are to be included.

However, it is also noted that this depends on SA2 discussion regarding what priority information will be provided to the access stratum from the application.

	ITRI
	The prioritisation among logical channels within a UE can be left to UE implementation for Rel-12 scope.

	General Dynamics
	Option 1 for Rel-12

	Ericsson
	We assume this is about prioritizing between different PTCHs, and not between legacy LTE UL and ProSe. We think this can be left for UE implementation. It would be the simplest solution for all coverage scenarios.

	ZTE
	Option 2 or 3. As commented by Samsung, priority handling at the UE could be based on logical channel priorities which could be either preconfigured or configured by the eNB.

	InterDigital
	We also think each D2D transmission logical channel will be configured with a transmission priority. 

To ensure proper prioritization is performed, some guidelines should be specified to determine which logical channel to use to create MAC PDU. 

	ETRI
	Option 2. As we mainly assume voice service for D2D communication, preconfiguration would be considered for signalling overhead.

	Fujitsu
	We think at least there are the folowing types of priority handling for D2D communication, 

1) priority hanlding between logical channels for one destination UE/group of one UE;

2) priority handling between logical channels for different source/target UE/group combination. 

We understand which the list option is needed dependent on what kind of priority handling the D2D communication requires. However, from SA2’s general requirement, it’s not clear what kind of priority handling is required. So we suggest first discussing or asking with SA2 what kind of priority handling is required for the D2D communication, and then decide the option for the priority handling.

	Nokia/NSN
	Predictable UE behaviour is always better and relying on Rel-8 LCP should be considered. If not possible, we can leave it up to UE.

	Huawei/HiSilicon
	Option 3 should be default solution in order to achieve predictability of UE behaivor. Option 2 may be considered from some scenarios (e.g. out-of-coverage transmission)

	Alcatel-Lucent
	Option 2 and 3.

	Potevio
	Option 1 and Option 2 can be used in the scenario of out-of-coverage, Option 3 is strongly preferred to ensure the prioritization in scenario of in-coverage. 

	CATT
	Option 2 or 3 depending on scenario.

	Broadcom
	Option 2 or 3. We share Samsung view.


Conclusion:

No clear majority. We need to discuss this in meeting. 

Option 1: Left to UE implementation.
(8 Companies)

Option 2 and Option 3: Existing mechanism with preconfigured/eNB configured parameters depending on scenario 
(10 Companies)

Option 4: New mechanism (priority handling between logical channels for different source/target UE/group combination) 
(2 Companies)
Question 7: What are relevant MAC configuration parameters? 
	Company
	Opinion

	Samsung
	maxHARQ-Tx
n1, n2, n3, n4, n5, n6, n7, n8, n10, n12, n16, n20, n24, n28,

Per UE; FFS depending on flexibility required by RAN1 (FFS)

Logical channel priority
INTEGER (1..16),
Per logical channel

prioritisedBitRate
kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,

kBps256, infinity, kBps512-v1020, kBps1024-v1020,

kBps2048-v1020
Per logical channel; FFS whether really needed for D2D communication

bucketSizeDuration

ms50, ms100, ms150, ms300, ms500, ms1000

Per logical channel; FFS whether really needed for D2D communication

logicalChannelGroup

INTEGER (0..3)

Per logical channel; FFS depending on D2D BSR format discussion



	Qualcomm
	maxHARQ-Tx: As there is no HARQ feedback and there is fixed number of retransmission; so either this value is considered same for reception as well or a new parameter for number of HARQ at reception can be introduced (Tx and Rx max number will be same though).
HARQ retransmission pattern: Probably we can wait for RAN1 decision.

	LGE
	For D2D MAC, nothing is needed, because we assume that maxHARQ-Tx is fixed and Multiplexing is up to UE implementation. BSR related parameters are not needed for D2D MAC.

For Uu MAC, D2D-BSR related parameters are needed, e.g.,timers (periodic/retx timer) and LCG.

	Intel
	Not clear if any MAC parameters would require configuration (or pre-configuration). However, certain information used by MAC would need to be provided from the application layers (e.g. the L2 source and L2 target IDs, priority, etc).

	ITRI
	May reuse some existed parameters such as maxHARQ-Tx (mode 1 & mode 2), periodicBSR-Timer (mode 1), retxBSR-Timer (mode 1) and design new BSR related parameters for D2D if necessary

	Ericsson
	The relevant parameters for MAC include parameters from both MAC-MainConfig IE and LogicalChannelConfig IE. Regarding parameters from LogicalChannelConfig IE:

We think that prioritisedBitRate and bucketSizeDuration are not useful for ProSe Direct Communication.

We think that priority, logicalChannelGroup, and logicalChannelSR-Mask-r9 can be discussed further.

Regarding parameters from MAC-MainConfig IE:

We think maxHARQ-Tx can be discussed further, pending RAN1 decisions on HARQ.

We think periodicBSR-Timer is useful for ProSe Direct Communication.

We think retxBSR-Timer, ttiBundling, drx-Config, timeAlignmentTimerDedicated, and phr-Config are not useful for ProSe Direct Communication.



	ZTE
	For HARQ operation:

maxHARQ-Tx: maximum number of transmissions for D2D communication

HARQ-process: default value is recommend to be 1

For D2D BSR:

periodic-D2D-BSR-Timer: timer for D2D BSR reporting

retxBSR-Timer: timer for D2D BSR reporting

For the logical channel prioritization: 

priority

prioritisedBitRate

bucketSizeDuration
logicalChannelGroup

	InterDigital
	We think the following parameters should be discussed further, pending RAN1 decisions:

1, maxHARQ-Tx: depending on RAN1 discussions, this value may be fixed for D2D communications
2. HARQ-process

3. Periodic- BSR-Timer 

4. retxBSR-Timer 
5. Priority
6. LogicalChannelGroup

	Fujitsu
	1. Based on the current agreements, we think an independent parameter maxHarqTx is needed to support the blind HARQ retransmission for the D2D data communication transport block.

2.  For the SR procedure, the legacy SR prohibit timer and the legacy timer value can be reused.

3. For the BSR procedure, the independent BSR related timer, i.e., periodic BSR timer and retx BSR timer needs to be operated for D2D. However, it can be FFS whether the same value configured for the legacy BSR can also be used or separated value is configured for the D2D.

4. For other MAC parameters, e.g., the DRX related parameters, PHR related parameters, TTI bunging, RAN2 needs to first discuss whether these functions are necessary for the D2D communication.

5. For the logical channel related parameters:

· LogicanlChannelID: needed for the D2D logcical channel;

· LogiclaChannelPrioirty, PBR, bucketsizeduration: dependent on the discussion of priority handling;
· LogicalChannelGroup: dependent on the D2D BSR format discussion

	Nokia/NSN
	It may be too early to discuss relevant MAC configuration parameters before details of e.g. mode 1 and mode 2 resource allocation schemes are agreed. The MAC configuration parameters might be different for mode 1 and mode 2.

	Huawei/HiSilicon
	MAC-MainConfig IE:

maxHARQ-Tx a new definition may be needed depending on RAN1 decisions.

periodicBSR-Timer retxBSR-Timer current definitions may be reused.
ttiBundling, drx-Config, timeAlignmentTimerDedicated, and phr-Config FFS.

LogicalChannelConfig IE:

priority, prioritisedBitRate, bucketSizeDuration, logicalChannelGroup reuse exsiting definitions
SR related parameters (e.g. dsr-TransMax) needs further study to decide if D2D will use a common SR with cellular, or a dedicated SR resource

	Alcatel-Lucent
	We think the following MAC parameters are needed:
1, maxHARQ-Tx
2. HARQ-process

3. Periodic- BSR-Timer 

4. retxBSR-Timer 

5. LogicalChannelPriority

6. LogicalChannelGroup

	Potevio
	We think the following MAC parameters are Required:
maxHARQ-Tx: maximum number of transmissions for D2D communication

HARQ-process: default value is recommend to be 1

periodic-D2D-BSR-Timer: timer for D2D BSR reporting

retxBSR-Timer: timer for D2D BSR reporting

logical channel priority

prioritisedBitRate

bucketSizeDuration
logicalChannelGroup

	CATT
	We see need for the following Mac parameters

maxHarqTx

ttibundling

sr-ProhibitTimer

periodicBSR-Timer

retxBSR-Timer

logicalChannelIdentity

logicalChannelConfig

	CATT
	We see need for the following Mac parameters

maxHarqTx

ttibundling

sr-ProhibitTimer

periodicBSR-Timer

retxBSR-Timer

logicalChannelIdentity

logicalChannelConfig


Conclusion:

For HARQ operation:

maxHARQ-Tx: maximum number of transmissions for D2D communication

HARQ-process
New parameters
Source Layer 2 ID

Destination Layer 2 ID
For D2D BSR:

periodic-D2D-BSR-Timer
retxBSR-Timer
Logical channel prioritization (in case existing mechanism of priority handling is agreed as part of Question 6 otherwise not required): 

priority

prioritisedBitRate

bucketSizeDuration
logicalChannelGroup

Question 8: MAC header format for ProSe Direct communication? 
Option 1: Existing MAC subheader for SDU and new MAC CE to carry Source and destination IDs [4]

Option 2: New MAC subheader containing Source ID, Destination ID, LCID, and Length.
Option 3: Source ID and Target ID first field of MAC header followed by MAC subheader (existing format) and SDU [5].

	Company
	Opinion

	Samsung
	MAC header consists of (src addr, dest addr, LCID), to the extend that the address information is not provided at L1.

	Qualcomm
	Option 3

	LGE
	Option 3. We prefer that Target ID is placed first for easy filtering of a MAC PDU.

	Intel
	Maybe a bit early to conclude but we assume that the MAC-PDU header contains at least:

- L2 source ID

- L2 target ID (or portion of L2 target ID if some part is moved to L1)

And MAC sub header contains at least:

- D2D-TCH logical channel id (we assume that it is sufficient for this logical channel id to be unique within the scope of a single L2 target ID  - not necessary for it to be unique within all D2D-TCHs within the UE)

	ITRI
	[others] If there is no source information in the SA, the receiver may face multiple transmissions from different sources with the same destination scenario which is M:1 D2D communication and out of the scope.  Therefore we prefer to have source information in SA instead of in MAC (sub-)header.

	General Dynamics
	Option 3

	Ericsson
	The MAC header carries at least L2 Source ID, L2 Destination ID, LCID.

	ZTE
	Option 1. The L2 source and target ID information may be carried through new MAC CEs and indicated by corresponding MAC sub-headers for D2D MAC PDUs. The legacy MAC sub-header for padding and MAC SDU from different logical channels could be re-used for D2D MAC PDUs. 

	InterDigital
	Option 3

	ETRI

	Option 1: The existing MAC header composed of subheaders only and the option 1 could provide future extensions.

	Fujitsu
	No strong opinion for Option 1 and Option 3.

	Nokia/NSN
	Agree with Intel. It is too early to make a decision on this.

	Huawei/HiSilicon
	Slight preference for Option1 over Option3 to minimize impact to spec.

	Alcatel-Lucent
	Option 3 will simplify the filtering at the receiver side.

	Potevio
	Option 3 filters the PDU by the target ID simply. 

	CATT
	Option 3.

	Broadcom
	Option 3


Conclusion: 
There is clear majority for Option 3 (assuming Samsung, Intel and Ericsson responses are towards option 3- Please confirm). 

Option 1: Existing MAC subheader for SDU and new MAC CE to carry Source and destination IDs (4 Companies)
Option 3: Target ID, Source ID first field of MAC header followed by MAC subheader (existing format) and SDU (11 Companies).

2.2.2 RLC

Question 9a: How/when to configure RLC entity at transmitter side? 
Option 1: When D2D application starts it sends indication to RRC to configure transmitter side entity (both in-coverage and out of coverage)
Option 2: When PDCP entity is created

Option 3: eNB configures transmitter side entity based on D2D start indication from UE (only in-coverage).
	Company
	Opinion

	Samsung
	Both transmitting and receiving RLC entity are implicitly created:

· RLC-Tx entity is created when a PDCP-Tx entity is created (see question 15)



	Qualcomm
	Option 2: When PDCP entity is created

	LGE
	Option 2.

	Intel
	We assume that a receiving side RLC UM entity is created when a RLC PDU is received that is associated with an L2 source/target ID and LCID combination for which there is not already an existing RLC entity.

A transmitting side RLC UM entity is created when an RLC SDU is received from PDCP associated with an L2 source/target ID and LCID combination for which there is not already an existing RLC entity.

	ITRI
	Option 2:  When PDCP entity is created

	General Dynamics
	Option 2: When PDCP entity is created

	Ericsson
	The RLC entity could be started when the ProSe Direct Communication application is started. For every talk spurt that is sent, it is beneficial if the RLC entity is not reset, i.e., the sequence number (and other state variables) is maintained. 

	ZTE
	Option 2.

	InterDigital
	The RLC transmitting entity should be started when the D2D communication/application is started and maintained until the D2D communication is stopped.  When the D2D communication is started the PDCP entity should also be initiated at the same time.  

	ETRI

	Option 2

	Fujitsu
	Option 1.

	Nokia/NSN
	Option 1. Basically triggered by upper layer when the application is started.

	Huawei/HiSilicon
	Option 3 is preferred for compatibility with existing spec, but applies only to in-coverage case. Option 1 does not seem appropriate for in-coverage scenario, as network may not support D2D transmission. It seems that the application would simply fail in this case. This is probably not an acceptable solution. 

Not clear that Option 2 is independent from Options 1 or 3. 

	Alcatel-Lucent
	Option 1 or 2, but can be left to UE implementation which options to go for.

	Potevio
	Option 2: When PDCP entity is created

	CATT
	Agree with Huawei, RLC and PDCP entity will be created at the same time. What will trigger RLC entity to create should be discussed here. So we think both Option 1 and Option 3 can trigger it. Option 1 can be used in mode 2, Option 3 used in mode 1.

	Broadcom
	Option 2


Conclusion:

Clear majority exist for Option 2 i.e. RLC-Tx entity is created when a PDCP-Tx entity is created. 
Question 9b: As it is agreed during SI phase “An RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit”. How/when to configure RLC entity at receiver side?

Option 1: Receiver side entitiy is configured when first UMD PDU from a Source and LCID pair is received, and there is not yet a corresponding receiving RLC entity.

Option 2: Receiver side entitiy is configured when first UMD PDU from a Source ID, to a Destination ID and for LCID is received, and there is not yet a corresponding receiving RLC entity.
	Company
	Opinion

	Samsung
	Both transmitting and receiving RLC entity are implicitly created:

· RLC-Rx entity is created when a MAC PDU is received with a certain (src addr, dest addr, LCID)), and there is not yet a corresponding receiving RLC entity

	Qualcomm
	Agree with Samsung

Option 2: Receiver side entitiy is configured when first UMD PDU from a Source ID, to a Destination ID and for LCID is received, and there is not yet a corresponding receiving RLC entity.

	LGE
	Option 2.

	Intel
	See response to question 9a above.

	ITRI
	Option 2.  But the source information may come from the SA if provided.

	General Dynamics
	Option 2

	Ericsson
	The UE shall be able to assemble RLC PDUs with the same source ID, destination ID and LCID. Although a new RLC entity can be created (and released) for every RLC PDU, it would probably be more beneficial to keep the RLC entity for a longer period of time. See also question 13.

	ZTE
	Option 2.

	InterDigital
	Option 2

	ETRI

	Option 2

	Fujitsu
	Considering the scenario in section 2.1, Option 1 is OK.

	Nokia/NSN
	Option 2.

	Huawei/HiSilicon
	Option 2

	Alcatel-Lucent
	Option 2. 

	Potevio
	Option 2

	CATT
	Option 2

	Broadcom
	Option 2


Conclusion:

Receiver side RLC entitiy is configured when first UMD PDU from a Source ID, to a Destination ID and for LCID is received, and there is not yet a corresponding receiving RLC entity.
Question 10a: How to maintain or how/when to release the RLC entity at transmitter side?
Option 1: Based on In-activity timer

Option 2: Based on Indication from upper layer to RRC when D2D application is closed (works both in-coverage and out of coverage).

Option 3: based on D2D stop indication from UE; eNB releses the entity (works only in-coverage).
Option 4: Whenever the transmitting PDCP entity is released.
	Company
	Opinion

	Samsung
	We assume the simple option would be to release based on kind of in-activity timer i.e. Option 1.

	Qualcomm
	Option 1: Based on In-activity timer

	LGE
	Option 4. PDCP and RLC entities are always established/released together.

	Intel
	A transmitting side RLC UM entity can be released as soon as all RLC PDUs have been transmitted. Details of this could be left to implementation.

	ITRI
	Agree with Intel.

	General Dynamics
	Option 1

	Ericsson
	We think the RLC entity can be released when the application is closed.

	ZTE
	Option 1. Each TX RLC entity is associated with an inactivity timer. The timer resets every time a new D2D communication packet is received from the upper layer. When the timer expires, the RLC entity is released.

	InterDigital
	Option 2 – the transmitting entity need not be created and released based on in-activity.  From the UE perspective we don’t anticipate the UE to be configured and initiated with a large number of D2D transmitting application.  
We agree with Ericsson that the RLC entity and associated PDCP entity should be released when the application is closed.  

	ETRI

	Both option 1 and 3, because of implicit/explicit releases.

	Fujitsu
	Option 2.

	Nokia/NSN
	Option 2. Basically triggered by upper layer when the application is closed.

	Huawei/HiSilicon
	Option 1 & Option 3 seem appropriate. Option 2 seems ambiguous, as there may be several applications using D2D communication.

	Alcatel-Lucent
	Option 2

	Potevio
	Option 2, as it works both in-coverage and out of coverage and simple. 

	CATT
	Option 4 is always right. All of Option 1, 2 and 3 can be the RLC entity release condition.

	Broadcom
	Option 2


Conclusion:
We need to discuss this in meeting, as both option 1 and option 2 have similar support.

Option 1: RLC entity at transmitter side can be released based on In-activity timer

Option 2: RLC entity at transmitter side can be released based on Indication from upper layer to RRC when D2D application is closed.

Question 10b: How to maintain or how/when to release the RLC entity at receiver side?
Option 1: Based on In-activity timer
Option 2: Based on Indication from upper layer to RRC when D2D application is closed (works both in-coverage and out of coverage).

Option 3: based on D2D stop indication from UE; eNB releses the entity (works only in-coverage).
Option 4: Upon reception of explicit signalling from transmitting side.
	Company
	Opinion

	Samsung
	We assume the simple option would be to release based on kind of in-activity timer i.e. Option 1.

	Qualcomm
	Option 1: Based on In-activity timer

	LGE
	Option 4. For efficient management of number of receiving RLC entities, we think Option 4 is a baseline mechanism. For fallback mechanism, Option 1 is also needed.

	Intel
	We assume that the receiving side RLC UM entity can be released as soon as all RLC SDU have been delivered to upper layers (i.e. no SDU segments waiting to be reconstructed into SDUs), or after expiry of a timer (e.g. to cope with the case that final PDUs of a transmission sequence are lost). Details of this could be left to implementation. 

	ITRI
	Option 1:  Based on In-activity timer as baseline.

	General Dynamics
	Option 1

	Ericsson
	It can be left to UE implementation, as long as the UE fulfils the requirement to assemble RLC PDUs correctly. See also question 13.

	ZTE
	Option 1. Each RX RLC entity is associated with an inactivity timer. The timer resets every time a new D2D communication packet is received from the MAC layer. When the timer expires, the RLC entity is released.

	InterDigital
	We also think this can be left to implementation as long as the requirements are clear (e.g. a RLC entity should be maintained for each source, destination, and LCHID pair), and the RLC can ensure re-ordering is performed, if supported. 

	ETRI
	Option 1

	Fujitsu
	It can be left to UE implementation

	Nokia/NSN
	Option 1 or Option 4 or both. Option 4 for a more synchronized release of Tx and Rx side.

	Huawei/HiSilicon
	Option 1 as a baseline

	Alcatel-Lucent
	This can be left to UE implementation when to release the RLC entity.

	Potevio
	Option 1: Based on In-activity timer

	CATT
	All of Option 1-4 can trigger receiving UE release RLC entity.

	Broadcom
	Option 1


Conclusion1:
RLC entity at receiver side is released based on In-activity timer
It is agreed in [1]:

	-
Source Layer-2 ID: Identifies the sender of the packet at PC5 interface. The Source Layer-2 ID is used for identification of the receiver RLC UM entity;


Question 11: How to identify the corresponding RLC entity when the packet is received? More specifically considering the scenario mentioned above do we need Destination Layer-2 ID as well to be used for identification of RLC entity? 

	Company
	Opinion

	Samsung
	As indicated in the previous two questions, since a UE can receive traffic with multiple destination address types (broadcast, groupcast, unicast), and also with multiple addresses within one address type (e.g. member of multiple groups), to avoid that a transmitter has to coordinate e.g. LCID across broadcast and unicast transmissions, we think both source and desitination address (in addition to LCID) should be used to identify an RLC entity.

	Qualcomm
	Source ID, Destination ID and LCID should be used to identify RLC entity.

	LGE
	Based on Source Layer-2 ID and a Destination Layer-2 ID, and LCID.

	Intel
	Yes. L2 target ID must also be used to identify the appropriate RLC entity. We consider that this is needed because the UE can be configured to receive data associated with more than one L2 target ID (i.e. the UE could be a member of more than one group). This has been our assumption in answering the MAC questions as well.

	ITRI
	Use {source information, destination information, LCID} to identify RLC entity.  The source information may be acquired from the SA.

	General Dynamics
	Source ID, Destination ID and LCID

	Ericsson
	Yes, the destination Layer-2 ID should be used too, as the UE may be member of different groups with different IDs.

	ZTE
	The RLC entity should be identified by the L2 source ID, L2 target ID and the LCID.

	InterDigital
	Yes. Source, Destination and LCID is used to identify RLC entity.

	ETRI
	Yes

	Fujitsu
	Considering the scenario in section 2.1, we think there is no need for Destination Layer-2 ID to be used for identification of RLC entity. When the receiver received a packet, it first filters the packet that not destinate to it based on the Destination Layer-2 ID. Then for the packt destinate to it, the receiver use the Source Layer-2 ID as well as the LCID in the MAC sub-header to idenfify the exact RLC entity corresponding to this radio bearer of this source.

	Nokia/NSN
	Source ID, Destination ID and LCID.

	Huawei/HiSilicon
	Yes. Source ID, Destination ID and LCID should be used.

	Alcatel-Lucent
	Source ID, Destination ID and LCID.

	Potevio 
	Source ID, Destination ID and LCID

	CATT
	Source ID, Destination ID and LCID should be used to identify RLC entity

	Broadcom
	Yes, Source ID, Destination ID and LCID should be used to identify RLC entity.


Conclusion: 

Source ID, Destination ID and LCID should be used to identify RLC entity.

Question 12: What are relevant RLC configuration parameters? 
	Company
	Opinion

	Samsung
	For the moment we are not sure there is a need for any parameter, but this might require further discussion (e.g. depending on whether we want to support different SN sizes and whether we have MAC out of sequence delivery)

	Qualcomm
	As per current discussion there will be fixed number of retransmissions. It is possible that there might not be out of sequence delivery; however it depends on the pattern(s) of retransmission. Reordering is well defined mechanism in RLC, so in our opinion it is better to use reordering mechanism at RLC rather than mandating in order delivery at PHY/MAC.

To avoid different values of sn-FieldLength we can fix one value in spec for ProSe Direct Communication

Relavent RLC configuration parameters:

t-Reordering

sn-FieldLength



	LGE
	SN-FieldLength and T-reordering.

	Intel
	SN field length and t-reordering are the relevant parameters that would need to be configured (or pre-configured).

	ITRI
	May consider reusing some existed parameters such as t-Reordering and sn-FieldLength.

	General Dynamics
	t-reordering and SN-FieldLength

	Ericsson
	For RLC UM there are two parameters which are currently configured over RRC; sn-FieldLength and T-reordering. Both parameters are useful if MAC does not support in-order delivery. Until RAN1 settles this question, we think we cannot really decide. 

	ZTE
	sn-FieldLength and t-reordering.

	InterDigital
	We first need to confirm from RAN1 whether in-order delivery can be expected.   If there is in-order delivery then t-reordering is not needed.  If out-of-order delivery can happen, then we should configure both sn-FieldLength and t-ordering.

	ETRI
	t-reordering and SN-FieldLength

	Fujitsu
	Since we have agreed to use UM for the D2D communication, for the transmitter, the parameter sn-FieldLengh is needed, while for the receiver, the parameter sn-FieldLength and t-Reordering is needed. The values of these parameters can be FFS.

	Nokia/NSN

	Only limited RLC UM configuration parameters are in current Rel-8 RLC configuration. We may have fixed SN length for D2D and re-ordering timer may not be needed as no HARQ for D2D.

	Huawei/HiSilicon
	sn-FieldLength and t-reordering. 

	Alcatel-Lucent
	sn-FieldLength and t-reordering (It depends on whether out-of-order delivery happens on L1).

	Potevio
	t-reordering and SN-FieldLength

	CATT
	Receiver: SN-FieldLength and T-reordering
Tansmitter: SN-FieldLength

	Broadcom
	sn-FieldLength if we really need to support different SN field length,

t-Reordering if in-sequence deliverly in lower layer is not guaranteed.


Conclusion:

sn-FieldLength and T-reordering. Both parameters are useful if MAC does not support in-order delivery.
Question 13: It is identified in section 2.2 of [3] that RLC entity will discard the packets, as the first received packet can have any sequence number; because UE started receiving the packets of ongoing communication when it reaches in the range. How this issue can be addressed?
Option 1: The window size of the D2D RLC UM logical channel should be set to zero to avoid discarding packets

Option 2: VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity.

	Company
	Opinion

	Samsung
	We think the first received MAC SDU initializes the variable, i.e. VR (UH). 

	Qualcomm
	Option 2: VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity.

	LGE
	Option 2, i.e., the UM RLC statie variables, VR(UH) and VR(UR), are initialized to the RLC SN of the first received UMD PDU for the UM RLC entity.

By the way, some PDCP parameters should be initialized upon receiving the first PDCP PDU, e.g., Next_PDCP_RX_SN. Moreover, the RX_HFN should be synchronized to the TX_HFN if ciphering is used.

	Intel
	Have not considered this detail, but it is necessary that a receiving RLC UM entity can start receiving from any RLC SN.

	ITRI
	Option 2:  VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity.

	General Dynamics
	Option 2: VR(UR) and VR(UH) are set equal to SN of the first PDU received for the entity.

	Ericsson
	We think this depends on whether the physical layer can reorder the MAC PDUs or not. To our knowledge this has not been settled by RAN1 yet, but our understanding is that this depends on whether interleaving is used for the blind HARQ retransmissions or not.

If there is no reordering, VR(UH) can be initialized to the sequence number of the first received MAC SDU and the receive window can be set to 0.

If reordering can occur, then VR(UH) should be initialized to the sequence number of the first received MAC SDU minus some suitable offset. For this case it is beneficial if the RLC entity is not released too early (e.g. as soon as VR(UH) = VR(UR)). If that happens, then the receiver would need to wait t-reordering when new RLC PDUs would arrive, even though they were already delivered, before the RLC entity was released. See also questions 9a and 9b.

	ZTE
	The proposal in Option 2 seems ok. However, if the HARQ process number is confined to one (still to be confirmed by RAN1), should not appear during the RLC reception. If that is the case, the UM_Window_Size should be set to 0. 

	InterDigital
	We think we need to wait for RAN1 decision on whether re-ordering will be needed.  If out-of-order delivery from HARQ can occur, then option 2 can be used.

	ETRI
	It depends on whether re-ordering of the MAC PDUs is need or not. We need to wait for RAN1 decision on resource allocation for the blind HARQ retransmissions. If reordering is required, our preference is option 2. 

	Nokia/NSN
	Option 2.

	Huawei/HiSilicon
	Option 2 seems the better choice between these 2 

	Alcatel-Lucent
	It depends on whether out-of-order delivery happens on L1. But we think Option 2 is more future proof.

	Potevio
	Option 2: VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity.

	CATT
	Option 2 or Initial VR(UH) to the SN of first received UM PDU. VR(UR) = VR(UH) -UM_Window_Size

	Broadcom
	Option 2


Conclusion: 

VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity, if MAC does not support in-order delivery.
2.2.3 PDCP

Question 14: Is PDCP entity per RLC entity or PDCP entity per group of RLC entities?

	Company
	Opinion

	Samsung
	Baseline would be that we have one PDCP entity per RLC entity as today. However security operation might require further study (depending on SA3 progress).

	Qualcomm
	One PDCP entity per RLC entity

	LGE
	One PDCP entity per RLC entity. 

	Intel
	We assume that as a starting point, there is one PDCP entity per RLC entity in order to make the model consistent with unicast operation. However, this may be revisited when we have more information from SA3 regarding security for D2D communication.

	ITRI
	Consider one PDCP entity per RLC entity as baseline.  

	General Dynamics
	One PDCP entity per RLC entity

	Ericsson
	We think there should be a one-to-one mapping between PDCP and RLC entities.

	ZTE
	One PDCP entity per RLC entity.

	InterDigital
	One PDCP entity per RLC entity.

	ETRI

	One PDCP entity per RLC entity

	Fujitsu
	One PDCP entity per RLC entity.

	Nokia/NSN
	One PDCP entity per RLC entity.

	Huawei/HiSilicon
	One PDCP entity per RLC entity as a baseline.

	Alcatel-Lucent
	One PDCP entity per RLC entity.

	Potevio
	One PDCP entity per RLC entity.

	CATT
	One PDCP entity per RLC entity

	Broadcom
	One PDCP entity per RLC entity


Conclusion:

One PDCP entity per RLC entity
Question 15a: How/when to setup PDCP entity in transmission direction? 
Option 1: When D2D application starts it sends indication to RRC to configure transmitter side entity (both in-coverage and out of coverage)

Option 2: PDCP-Tx entity is created when an IP packet is to be transmitted on a certain bearer (i.e. with a certain (dest addr, LCID)) and there is not yet a transmitting PDCP entity handling this bearer.
Option 3: How/when to setup transmitting PDCP entity is up to UE implementation.
	Company
	Opinion

	Samsung
	Both transmitting and receiving PDCP entity are implicitly created:

•
PDCP-Tx entity is created when an IP packet is to be transmitted on a certain bearer (i.e. with a certain (dest addr, LCID)) and there is not yet a transmitting PDCP entity handling this bearer.



	Qualcomm
	Agree with Samsung
Option 2: PDCP-Tx entity is created when an IP packet is to be transmitted on a certain bearer (i.e. with a certain (dest addr, LCID)) and there is not yet a transmitting PDCP entity handling this bearer.

	LGE
	Option 3.

	Intel
	For transmitting side, the PDCP entity would be created when the first data associated with a radio bearer is received by the AS.



	ITRI
	Option 2:  PDCP-Tx entity is created when an IP packet is to be transmitted on a certain bearer (i.e. with a certain (dest addr, LCID)) and there is not yet a transmitting PDCP entity handling this bearer.

	General Dynamics
	Option 2

	Ericsson
	The PDCP entity is setup at the same time as the RLC entity.

	ZTE
	Option 2.

	InterDigital
	We agree with Ericsson – the PDCP entity could be setup when a transmitting D2D communication is started at the higher layers.  Once this is started, both the PDCP and RLC entities could also be initiated.   

	ETRI
	Option 2

	Fujitsu
	Option 1

	Nokia/NSN
	The setup of PDCP entity should be done together with RLC entity

	Huawei/HiSilicon
	The setup of transmitting PDCP entity should be done together with RLC entity, assuming the baseline of one-to-one mappting

	Alcatel-Lucent
	Option 1 or 2 and which one to use can be left to UE implementation. But also depends on whether Count is used in PDCP for ciphering.

	Potevio
	The upper layer instruct a D2D transmitting and the PDCP entity should be setup together with RLC entity. 

	CATT
	Option 1 or eNB configures transmitter side entity based on D2D start indication from UE (only in-coverage)

	Broadcom
	The PDCP entity is setup when the RLC entity is setup (i.e. we share Ericsson, InterDigital, Nokia and Huawei view).


Conclusion:

· The setup of PDCP entity should be done togather with RLC entity.

· Some preference towards Option 2 ( PDCP-Tx entity is created when an IP packet is to be transmitted on a certain bearer (i.e. with a certain (dest addr, LCID)) and there is not yet a transmitting PDCP entity handling this bearer).
Question 15b: How/when to setup PDCP entity in receiving direction? 
Option 1: Whenever RLC entity is configured

	Company
	Opinion

	Samsung
	Both transmitting and receiving PDCP entity are implicitly created:

•
PDCP-Rx entity is created when a new RLC-Rx entity is created (see question 9).

	Qualcomm
	Option 1: Wheever RLC entity is configured

	LGE
	Option 1.

	Intel
	For receiveing side, the PDCP entity would be created when the first data associated with a radio bearer is received by the UE.

	ITRI
	Option 1:  Whenever a new RLC entity created.

	General Dynamics
	Option 1

	Ericsson
	The PDCP entity is setup at the same time as the RLC entity.

	ZTE
	Option 1 (assuming that it will be confirmed that there is one PDCP entity per RLC entity).

	InterDigital
	Option 1: Both PDCP and RLC entities are setup at the same time.

	ETRI
	Option 1

	Fujitsu
	Option 1

	Nokia/NSN
	The setup of PDCP entity should be done together with RLC entity.

	Huawei/HiSilicon
	Agree with Intel.

	Alcatel-Lucent
	Option 1. But also depends on whether Count is used in PDCP for ciphering.

	Potevio
	Option 1

	CATT
	Option 1

	Broadcom
	Option 1


Conclusion:

PDCP entity at receiver side is setup when RLC entity is setup. As part of question 9b it is clear that receiver side RLC entitiy is configured when first UMD PDU from a Source ID, to a Destination ID and for LCID is received, and there is not yet a corresponding receiving RLC entity.
Question 16: How to identify the corresponding PDCP entity when the packet is received? 
Option 1: Same as RLC entity

	Company
	Opinion

	Samsung
	1-to-1 linking between receiving RLC entity and receiving PDCP entity: i.e. both are identified by (src addr, dest addr, LCID)

	Qualcomm
	Option 1: Same as RLC entity (i.e. Source ID, Destination ID and LCID)

	LGE
	Option 1. Based on Source Layer-2 ID and a Destination Layer-2 ID, and LCID.

	Intel
	Not fully clear whether this question refers to the transmitting or receiving side of the UE.

For receiving side, we assume L2 source ID, L2 target ID, and LCID will identify a radio bearer consisting of RLC entity and PDCP entity. 

For transmitting side we assume that the application layers will need to provide L2 target ID along with the PDCP SDU and this can be used to identify the PDCP entity.

	ITRI
	Option 1:  Same as RLC entity

	General Dynamics
	Option 1 (Source ID, Destination ID, LCID)

	Ericsson
	There is a one-to-one mapping between the two.

	ZTE
	Option 1. Based on L2 source ID, L2 target ID and the LCID,

	InterDigital
	Option 1: Same as RLC entity (L2 src, L2 dst, LCID) 

	ETRI
	Option 1.

	Fujitsu
	For one radio bearer, the corresponding PDCP and RLC are setup together and after setup they are associated. So when a packet is received, only identify the corresponding RLC entity is necessary. The PDCP entity can be identified from the associtation with RLC entity.

	Nokia/NSN
	With one-to-one mapping (existing bearer model), it’s implicit

	Huawei/HiSilicon
	Same as RLC, assuming baseline of one-to-one mapping

	Alcatel-Lucent
	Option 1

	Potevio
	Option 1

	CATT
	Agree with Huawei.

	Broadcom
	Option 1


Conclusion:
PDCP entity is identified using Source ID, Destination ID and LCID, as there is one to one mapping between RLC and PDCP entity. 

Question 17: How to maintain or how/when to release the PDCP entity?
Option 1: Same as RLC entity

	Company
	Opinion

	Samsung
	We assume the simple option would be to release based on kind of in-activity timer.

We assume PDCP-tx and RLC-tx entities would always be released together, and PDCP-rx and RLC-rx entities would always be released together.

	Qualcomm
	Option 1: Same as RLC entity

	LGE
	Transmitting PDCP entity release: up to UE implementation.

Receiving PDCP entity release: whenever receiving RLC entity is released.

	Intel
	Too early to conclude this aspect. It may  depend on SA3 input regarding security for D2D communication. 

	ITRI
	Same as RLC entity

	General Dynamics
	Option 1

	Ericsson
	Can be left to UE implementation.

	ZTE
	Option 1. Same as for the RLC entity (based on inactivity timers)

	InterDigital
	Transmitting PDCP entity release: Same as RLC entity (On application close).

Receiving PDCP entity release: Same as RLC entity (left to UE implementation)

	ETRI
	Option 1

	Fujitsu
	Option 1

	Nokia/NSN
	With one to one mapping between PDCP and RLC entity release of PDCP entity is done together with release of RLC entity.

	Huawei/HiSilicon
	It seems that baseline of one-to-one mapping to RLC would indicate that PDCP and RLC entities can be released together.

	Alcatel-Lucent
	Same comment as Q10 for releasing of RLC entity

	Potevio
	Option 1, together with PDCP

	CATT
	Same comment as Q10 for releasing of RLC entity

	Broadcom
	Option 1


Conclusion:

PDCP and RLC entities are released togather.

Question 18: What are relevant PDCP configuration parameters?
	Company
	Opinion

	Samsung
	PDCP

discardTimer
[50, 100, 150, 300, 500, 750, 1500, infinity] in ms

To be configured per bearer

pdcp-SN-Size
7 bits, 12 bits
Per bearer. FFS: Only necessary if we cannot agree to one SN size for D2D communication.

maxCID

INTEGER (1..16383)
Per bearer. Could consider to specify a fixed value to be supported by a D2D UE.

profiles

0x0000, … , 0x0006, 0x0101, …, 0x0104
Per bearer. Could consider to specify a fixed set of profiles to be supported by a D2D UE.



	Qualcomm
	Some fields of PDCP-Config:

discardTimer

maxCID

pdcp-SN-Size

profiles

	LGE
	In transmitting side: pdcp-SN-Size, discardTimer, maxCID, and profiles. 

In receiving side: pdcp-SN-Size, maxCID, and profiles. 

	Intel
	Discard timer, SN field length and ROHC parameters (i.e. which ROHC profiles can be used, and MAX-CID) are the relevant parameters that would need to be configured (or pre-configured).

	ITRI
	May consider reusing some existed parameters such as discardTimer, pdcp-SN-Size and headerCompression related parameters

	General Dynamics
	discardTimer, pdcp-SN-size, maxCID, profiles

	Ericsson
	We think as many as possible of these values should be fixed. 

TS 23.303 (section 4.5.1.1.2.3.3) allows for the use of either IPv4 or IPv6. This needs to be addressed when selecting ROHC profiles.

	ZTE
	pdcp-SN-Size, discard timer, profiles

	InterDigital
	Pdcp-SN-size, discard timer, maxCID, profiles

	ETRI
	discardTimer, maxCID, pdcp-SN-Size an profiles

	Fujitsu
	DiscardTimer, pdcp-SN-Size and headerCompression related parameters. The values of these parameters can be FFS.

	Nokia/NSN
	Too early to decide.

	Huawei/HiSilicon
	discardTimer, pdcp-SN-Size, and headerCompression

	Alcatel-Lucent
	Pdcp-SN-size, discard timer, maxCID, profiles

	Potevio
	discardTimer, pdcp-SN-size, maxCID, profiles, SN field length and ROHC parameters

	CATT
	Transmitter: discardTimer, maxCID, pdcp-SN-Size and profiles
Receiver: maxCID,  pdcp-SN-Size and profiles

	Broadcom
	discardTimer, maxCID, profiles

+ pdcp-SN-Size if we need to support different SN size.




Conclusion:

Relavent PDCP parametrs for ProSe Direct Communication are:

discardTimer

maxCID

pdcp-SN-Size

profiles
Question 19: Is there any association between radio bearer and Group ID (Destination L2 ID)?

	Company
	Opinion

	Samsung
	Yes, see answers related to PDCP entity identification

	Qualcomm
	Yes

	LGE
	Question is not clear.

	Intel
	Yes, there is an association. We assume that a radio bearer is associated to a L2 source/target ID and logical channel ID combination.

	ITRI
	Yes.  And may also include source information and LCID for association.

	General Dynamics
	Yes

	Ericsson
	We are not sure about this question, additional clarification can be useful. But we think that each group should have the possibility to have multiple bearers to be able to support multiple services in the same group.

	ZTE
	The radio bearer should be associated with the L2 target ID, L2 source ID as well as LCID.

	InterDigital
	Yes – radio bearer is defined by Dest Addr, Source Addr and LCID. For group, destination address is group id, so one or more radio bearers may be associated with a single group. 

	ETRI
	Question is not clear to us. But we think that radio bearer is identified by L2 source ID, L2 target ID and LCID.

	Fujitsu
	Couldn’t understand the intention of this question.

	Nokia/NSN
	Yes. For each group ID, multiple radio bearers/logical channels might exist if one Tx UE has different types of service flow (e.g. voice and data service) to the same D2D group. In addition, to the same target group, multiple Tx or Source UEs may have D2D transmission. Therefore, the radio bearer should be linked with both Source UE ID and Destination ID (either group ID or UE ID).

	Huawei/HiSilicon
	Intent of question is not very clear.

	Alcatel-Lucent
	One radio bearer can only be mapped to one Group ID. Multiple radio bearers can be mapped to the same Group ID.

	Potevio
	Yes, the radio bearer is assoociated with Group ID and LCID as well, but it is many to one mapping relation like ALU mentioned. 

	CATT
	Yes. Agree with InterDigital.

	Broadcom
	The radio bearer should be associated with Source ID, Destination ID and LCID.


Conclusion:
· There is association between Destination ID and Radio bearer.

· One radio bearer can only be mapped to one Destination ID. Multiple radio bearers can be mapped to the same Destination ID.
Question 20: How parameters for MAC, RLC, and PDCP are provided?

Option 1: Parameters are preconfigured

Option 2: Parameters are specified in specification as default values for ProSe direct communication

Option 3: Parameters are provided by eNB in SIB

Option 4: Parameters are provided by eNB in dedicated signalling. Please explain how it works more specifically for receivers.
Option 5: Parameters are provided by transmitting UE.
	Company
	Opinion

	Qualcomm
	We are fine with either of the two options:
Option 1: Parameters are preconfigured

Option 2: Parameters are specified in specification as default values for ProSe direct communication

	LGE
	Too early to decide. It depends on which parameters need to be provided/preconfigured.

	Intel
	We assume that at least preconfiguration of MAC/RLC/PDCP parameters would be necessary for the out of coverage operation of D2D communication. 

For UEs operating in coverage it would be possible for the eNB to configure the transmitting side parameters, although we have not yet concluded whether this would offer any benefits. If UEs receiving side would still need to be prepared to receive from UEs (e.g. out of coverage UEs) that are transmitting according to the preconfigured MAC/RLC/PDCP parameters.

	ITRI
	Either Option 1 or Option 2 can be considered as baseline at least for out-of-coverage D2D communication.  

Option 1: Parameters are preconfigured

Option 2: Parameters are specified in specification as default values for ProSe direct communication

	General Dynamics
	Option 1 & Option 3

Parameters are preconfigured initially but parameters can be provided by the eNB which then take precedence over those preconfigured

	Ericsson
	Every parameter has to be pre-configured. Otherwise, the UE may not support ProSe Direct Communication when not served by E-UTRAN. That said it should be possible for the network (eNB or ProSe Function) to configure the UE with values to be used when in coverage, for example parameters related to mode 1 resource allocation. For those cases, dedicated signalling is our preference.

	ZTE
	Agree with LGE that it would depend on which parameters will finally need to be provided. For parameters that need to be known also by the receivers, we are ok with either Option 1 or 2. But for instance some MAC parameters are only applicable to the transmitter and could then be provided by eNB in dedicated signalling (option 3), for the in-coverage case.

	InterDigital
	We think the configuration of parameters should be pre-configured in order to support in-coverage and out-of-coverage scenarios.  UEs need to be able to receive from both in-coverage and out-of-coverage and from UEs served by other cells.  If the eNB has flexibility to re-configure the parameters then some additional complexity may be introduced to handle these special cases.  

	ETRI
	Option 1

	Fujitsu
	For RLC and PDCP parameters: either Option 1 or Option 2 is OK;

For some MAC parameters, e.g., the SR prohibit timer, periodic BSR timer and retx BSR timer, they are configured by eNB. But whether the same value configured for the cellular can be also used for D2D or separate values are configured for D2D is FFS. In addition, these parameters are only applied for the transmitter, so no need to consider them for the receivers.

For logical channel related parameters, we understand whether Option 1/2 or Option 4 is needed depends on the discussion of question 6.

	Nokia/NSN
	Not clear how Option 1 differs from Option 3. Preconfiguration is through SIB? Anyway, synchronization of L2 configuration in RX and Tx side should be guaranteed so either Option 2 or Option 3 can be used.

	Huawei/HiSilicon
	Based on our study of this issue, we have tried to define different classes of parameters [6]:
•
Class 1: Parameters that impact both TX and RX UEs
•
Class 2: Parameters at TX UE only  
•
Class 3:Parameters at RX UE only
•
Class 4:BSR related parameters
Class 4 should be allocated by eNB (Option 4). Option 4 should also be used for classes 1 & 2 , unless UE is unable to connect to network (service is initiated when UE is out-of-coverage). In this case, Option 1 can be used.

For class 3 parameters Option 1 or Option 2 (choice FFS).

For class 1 parameters, Option 5 may be used to configure RX UE. How to implement Option 5 is FFS.

	Alcatel-Lucent
	Baseline should be Option 1.

	Potevio
	Parameters should start with the default values, and if the UE camps in the eNB and the UE receives SIB provided by eNB, the parameters in the SIB take precedence, If the parameters are provided by eNB in dedicated signalling(if necessary), then the parameters in the dedicated signalling take the most highest precedence. 

	CATT
	Option 1, Option 2, and 
Option 5: Transmitting UE can indicate parameters index in SA.

	Broadcom
	Either Option 1 or option 2


Conclusion:
There is preference towards preconfigured MAC/RLC/PDCP parameters. It should be noted that radio resource allocation was not part of this email discussion. 
3 Conclusion & recommendation
This contribution raises the user plane questions for ProSe Direct communication. Opinions of different companies are captured. RAN2 is requested to conclude the following related proposals:

Proposal 1:

ProSe Communication Traffic Channel (PTCH):

A ProSe Communication Traffic Channel (PTCH) is a point-to-multipoint channel, for transfer of user information from a UE to other UE(s). A PTCH can exist in both transmission and reception side. This channel is used only by Prose Direct Communication capable UEs.

Proposal 2: We need to wait for RAN1 input before finalising the transport channel definition. However following working assumption can be considered based on agreement so far in RAN2:

ProSe Communication Shared Channel (PSCH) characterised by:

- broadcast transmission;

- support of dynamic resource allocation (i.e. in Mode 1 resource allocation);

- collission risk due to support of UE autonomous resource selection (i.e. in Mode 2 resource allocation);
- no support for HARQ feedback;
Proposal 3: PTCH logical channel maps to the PSCH transport channel for ProSe direct communication.
Proposal 4a: MAC SDUs associated with only a single Source Layer 2 ID and Destination Layer 2 ID can be multiplexed into a single MAC-PDU.
Proposal 4b: Multiple MAC-SDUs from one or more logical channels (e.g. for voice and data traffic) but all associated to a single Source Layer 2 ID and Destination Layer 2 ID can be multiplexed into a single MAC-PDU.

Proposal 5: MAC parameters for ProSe Dicrect Communication

	HARQ operation
	maxHARQ-Tx, HARQ-process



	New parameters


	Source Layer 2 ID,Destination Layer 2 ID



	ProSe BSR
	periodic-D2D-BSR-Timer, retxBSR-Timer



	Logical channel prioritization
	Priority,prioritisedBitRate,bucketSizeDuration,logicalChannelGroup




Logical channel prioritization parameters are required only if existing mechanism of priority handling is agreed otherwise not required. 

Proposal 6: MAC header for ProSe Direct communication consists of Target ID, Source ID first field of MAC header followed by MAC subheader (existing format) and SDU.
Proposal 7: There is one PDCP entity per RLC entity. Source ID, Destination ID and LCID are used for identification of PDCP entity and RLC entity.

Proposal 8: sn-FieldLength and T-reordering. Both parameters are useful, if there is no in-order delivery from lower layer.
Proposal 9: VR(UR) and VR(UH) are set equeal to SN of the first PDU received for the entity, if there is no in-order delivery from lower layer.
Proposal 10: PDCP and RLC entities are established / released together 

Proposal 11: Tx PDCP/RLC establishment: Reception of IP packet 

Proposal 12: Rx PDCP/RLC establishment: Reception of first UMD PDU from a Source ID and Destination ID pair for an LCID is received, and there is not yet a corresponding receiving RLC entity.
Proposal 13: Rx PDCP/RLC release: in-activity timer expiry
Proposal 14: Relavent PDCP parametrs for ProSe Direct Communication are, discardTimer, maxCID, pdcp-SN-Size and profiles.
Proposal 15a: There is association between Destination ID and Radio bearer.

Proposal 15b: One radio bearer can only be mapped to one Destination ID. Multiple radio bearers can be mapped to the same Destination ID.
Proposal 16: Preconfigured MAC/RLC/PDCP parameters are used in both in coverage and out of coverage. It should be noted that radio resource allocation was not part of this email discussion. 

Discussion Point 1: One bidirectional channel is preffered by 8 companies and two unidirectional channels are preffered by 11 companies.

Discussion Point 2: How to handle Prioritisation? 

Option 1: Left to UE implementation (8 Companies)

Option 2 and Option 3: Existing mechanism with preconfigured/eNB configured parameters depending on scenario (10 Companies)

Option 4: New mechanism (priority handling between logical channels for different source/target UE/group combination) (2 Companies)
Discussion Point 3: Tx PDCP/RLC release: In-activity timer expiry or Release indication from upper layer to RRC when application is closed
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