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1 Introduction

This document is to organize the e-mail discussion on the running CR for MAC introducing ProSe. The intended outcome of the discussion is two-fold.

1.
An agreeable CR for RAN2#88 taking agreements made at RAN2#87bis into account.

2.
A list of proposals addressing open issues related to MAC.
The deadline is Thursday, 2014-11-06, 23:59 Pacific Time.
2 Discussion
As mentioned above there are two outcomes of this e-mail discussion, an acceptable CR containing agreements from RAN2#87bis and a list of proposals addressing open issues. 
2.1 Comments on the CR

Related to this discussion document is the running CR. It has been updated by the rapporteur to include agreements made in RAN2#87bis. Changes include:
-
CR is now based on TS36.321 v 12.3.0

-
Some comments removed

-
Figures added in several sections

-
Sections on multiplexing and LCP added

-
Section on BSR triggering updated

Companies are invited to discuss whether all agreements have been included.

	Company
	Opinion

	ASUSTeK
	In section 5.7, we have not discussed the issue of detection of SL grant so it seems not proper to directly consider SL-RNTI as C-RNTI in DRX operation and should not be captured now. Probably SL-RNTI is more like RA-RNTI and UE just needs to receive SL grant within a window upon sending ProSe BSR. The other way is to add an event of keeping active upon sending ProSe BSR until reception of SL grant (just like the existing operation of keeping active for a pending SR).
In section 5.x.2.1, since SL grant is like SPS grant except that SL grant is released automatically in the end of a SA scheduling period, it seems better to make it clear that “- store the sidelink grant and the associated HARQ information as configured sidelink grant valid for the  subframes corresponding to first transmission of each transport block within the associated SA period;”
In section 5.x.2.1, the 6 bits TA information and 8 bits ID in SA seems to be provided by MAC. Besides, SA transmission also supports HARQ operation with one first transmission and one retransmission both with redundancy version 0 so it seems good to have some relevant texts for how to send SA and what to be sent in SA.

In section 5.x.2.4.1, for the last bullet that “- if the UE is given an SL grant size that is equal to or larger than 4 bytes while having data available for transmission, the UE shall not transmit only padding BSR and/or padding.”, “padding BSR” should be removed since it is transmitted over Uu interface.
In section 5.x.3.1, similar to the comment above, it seems good to say “- store the scheduling assignment and associated HARQ information as configured scheduling assignment valid for the subframes corresponding to first transmission of each transport block within the associated SA period;”
In section 5.x.3.2.2, it seems good to say “attempt to decode [the received / combined] data with redundancy version derived from CURRENT_IRV.” otherwise the variable seems to be used nowhere.

In section 5.x.3.2.2, we are wondering if the condition check of “-if this is the first successful decoding of the data for this TB” is really needed or not. It seems to have been checked earlier if the data has been successfully decoded then UE would not decode it again. Anyway, we have no strong opinion.



	LG
	1. MAC entity modelling: the MAC entity for ProSe and the MAC entity for Uu should be different. It is not clear in the current running CR.
2. “Valid” used for sidelink grant is unclear. The details should be explained in the MAC specification.

3. Resource selection procedure in Mode 2 is not clear. 


2.2 Open issues

The rapporteur has identified some open issues related to MAC. These have not been implemented in the CR, as there are no agreements made in RAN2. Although companies are free to suggest how these issues can be addressed in the CR, it is not the intention of the rapporteur to include more text in the CR than what has already been agreed.
2.2.1 Random access

At least four contributions addressing random access and ProSe were submitted to RAN2#87bis. R2-144147 suggests that the UE prioritizes RACH preamble and MSG 3 transmissions over D2D procedures, should both occur in the same subframe. R2-144268 discusses contention resolution and proposes that if a sidelink grant is contained in MSG4. R2-144293 discusses which preamble group to choose and how to use the backoff indicator. R2-144406 suggests that contention is resolved upon reception of a sidelink grant.
Companies are invited to provide input on the following questions related to random access:
2.2.1-1
Should the Random Access procedure have higher priority than ProSe procedures if they occur in the same subframe?

	Company
	Opinion

	ASUSTeK
	Yes, basically doing Random Access procedure is more important than D2D operation. 

	CATT
	Yes. RAN1 has agreed that in the event of a time domain conflict between UL WAN transmission and D2D transmission and/or reception and/or switching, UL WAN transmission is always prioritized

	ZTE
	Yes, UE should prioritize the random access procedure if the random access and ProSe transmission occur in the same subframe.

	Intel
	I think that we have already agreed the principle that Uu communication takes priority over ProSe communication, and hence we think it is consistent that random access has priority over ProSe.

	Interdigital
	Yes. We can follow the RAN1 agreement and also prioritize the RACH over ProSe communication in case of time domain conflict. 

	LG
	Yes

	Samsung
	Yes, random access is prioritized than ProSe communication. One question from our side is whether we apply the same principle to D2D discovery.

	ITRI
	Agree with Intel

	ETRI
	Yes.

	Panasonic
	RACH should be prioritized according to the RAN1 agreement

	Ericsson
	Yes


2.2.1-2
Is contention resolved upon reception of a sidelink grant?

	Company
	Opinion

	ASUSTeK
	It depends on the different cases as below.
Case 1: Only ProSe BSR is included in Msg3
For this case, UE does not expect to receive an UL grant. Thus, the contention shall be resolved by receiving a sidelink grant.

Case 2: Only ProSe Truncated BSR is included in Msg3
Based on current MAC specification, UE does not start or restart drx-InactiviteTimer when it receives a PDCCH transmission indicating a new D2D transmission. If UE considers the contention resolution successful by receiving a SL grant, it may not be able to immediately receive the following UL grant since it leaves the Active Time. Thus, the contention shall be resolved by receiving a UL grant.

Case 3: Both LTE BSR and ProSe (Truncated) BSR are included in Msg3
The concern of Case2 also exists in this case. Thus, the contention shall be resolved by receiving a UL grant.

	CATT
	UE considers the Contention Resolution successful if the UE receives a PDCCH transmission which contains a grant addressed to either C-RNTI or SL-RNTI.

	ZTE
	Yes, contention should be resolved upon reception of a sidelink grant

	Intel
	Yes, we think that contention should be considered as resolved based on reception of a sidelink grant in addition to C-RNTI.

	InterDigital
	Yes 

	LG
	We think reception of PDCCH addressed to the SL-RNTI is sufficient for contention resolution. In the legacy, the reason for introducing UL grant was to distinguish PDCCH for DL assignment and PDCCH for UL grant. However, in ProSe, PDCCH addressed to SL-RNTI is only for SL grant. Thus, there is no need to check whether SL grant is contained or not.
For contention resolution, all possible cases are analysed as follows: 
If Msg3 includes both of ProSe BSR and WAN BSR, 

· contention is resolved if PDCCH transmission is addressed to the SL-RNTI, or

· contention is resolved if PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission.

If Msg3 includes WAN BSR only,

· contention is not resolved if PDCCH transmission is addressed to the SL-RNTI.

· contention is resolved if PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission.
If Msg3 includes ProSe BSR only, 

· contention is resolved if PDCCH transmission is addressed to the SL-RNTI.

· [FFS] whether contention is resolved or not if PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission.
The last bullet needs further discussion.

	Samsung
	I understand SL-RNTI is per UE value. However Looking SPS-RNTI, even though it is also per UE value, it is not used in contention resolution. Considering that, we may not really need it. 

	ITRI
	Yes, we consider contenton resolved by receiving grant with either C-RNTI or SL-RNTI 

	ETRI
	Yes. Either C-RNTI or SL-RNTI would be used for contention resolution.

	Panasonic
	Contention is resolved upon reception of SL-grant for the case that ProSe-BSR was included in msg3.

	Ericsson
	Yes. 


2.2.1-3
How is preamble group selected in the presence of ProSe data (refer to R2-144293
)?

	Company
	Opinion

	ASUSTeK
	Since D2D operation should not impact legacy RA procedure too much, we are fine to keep the current behaviour.

	CATT
	Follow the legacy procedure.

	ZTE
	Preamble group selection should be based only on WAN transmission.

	Intel
	The preamble group selection should follow the existing procedure. Given that the eNB cannot know from the received preamble whether a UE is ProSe supporting UE or a legacy UE, there is a risk of introducing backward compatibility issues if we were to specify a different preamble selection procedure for ProSe capable UEs. 

	InterDigital
	We agree with Intel

	LG
	UE shall select preamble group based on the amount of data to be transmitted over Uu Interface including ProSe BSR MAC CE.

	Samsung
	We think sidelink data should not impact that legacy operation.

	ITRI
	We think it should follow the legacy procedure and introduce no impact on legacy operation

	ETRI
	We prefer to use the legacy procedure.

	Panasonic
	Same view as Intel

	Ericsson
	Follow legacy procedure.


2.2.1-4
How is the backoff indicator used when the UE is also doing ProSe operation (refer to R2-144293
)?

	Company
	Opinion

	ASUSTeK
	Since currently RA procedure for D2D communication is only triggered by the event of UL data arrival (i.e. ProSe BSR), it seems to imply that eNB would not have any special handling in RA procedure for D2D operation so we are fine to keep the current behaviour. If it is really considered as a problem, probably we need another solution like switching to mode 2 or configuring dedicated SR resource.

	CATT
	There is no indication in Random Access Preamble. The eNB cannot tell which RA procedure is triggered for D2D communication and which is triggered for legacy procedure. It’s difficult for eNB to set separate BI value for D2D and WAN.

	ZTE
	The same backoff indicator should be used for both ProSe and WAN.

	Intel
	Cannot see a strong reason to deviate from the existing behaviour.

	InterDigital
	The legacy backoff behaviour seems sufficient to also address ProSe operation.

	LG
	Backoff in RA is to alleviate congestion of RACH transmission. Thus, there is no need to differentiate them.

	Samsung
	In principle since the radio resource for cellular operation and D2D communication is quite separated in time and frequency domain, it would be useful to apply also backoff indicator in separate. 

	ITRI
	Agree with CATT

	ETRI
	We prefer to keep the legacy procedure.

	Panasonic
	We don’t see a need to differentiate BI between ProSe and legacy LTE. Existing behaviour should be applied.

	Ericsson
	Legacy procedure seems sufficient.


Rapporteur’s comments:

It seems companies are fairly aligned that 

-
Random access procedure shall be prioritized over ProSe operation.

-
Reception of a sidelink grant in addition to reception of C-RNTI. Some companies have indicated that there are different cases to consider.

-
Legacy procedure for selection of preamble group is maintained.
-
Legacy procedure for backoff indicator is maintained.
The rapporteur intends to capture this in a coming CR to 36.321.

2.2.2 Transmission to multiple destinations

RAN1 has made the following agreement.

The number of HARQ processes per transmitting D2D UE is 1 per destination ID

-
Note that any discussion of communication with multiple destination IDs is up to RAN2.
The rapporteur thinks that we so far have only considered transmissions to a single destination. Companies are invited to provide input taking the very limited time left into account.

	Company
	Opinion

	ASUSTeK
	Since it has been agreed for a receiver UE to have one HARQ process per SA due to simultaneous group session communications, it seems nature for a transmitter UE to have one HARQ process per SA. It should be allowable to consider transmissions to multiple destinations.
The scenario is that a transmitter UE (e.g. a commander) is involved in multiple group sessions and sends different SAs for different destinations in one SA period.

	ZTE
	Communication with multiple destination IDs should be possible and then, for a transmitting D2D UE, having one HARQ processes per destination ID

	Intel
	The RAN1 agreement seems reasonable. We think that it could be left to UE implementation as to how many different destination IDs the UE can transmit to at any one time (i.e. within a given SA period).

	InterDigital
	We agree that communication to multiple destination IDs should be possible, the UE can send different SA for different destination within one SA period.

	LG
	As sidelink grant is not linked to a specific ProSe Group, it is unclear how the UE allocates the received sidelink grants to multiple destinations. In order to meet the time schedule, it would be good to restrict to single destination in Rel-12. 

	ITRI
	We think communication with multiple destination IDs is possible and it could be left to UE implementation.

	ETRI
	We agree to RAN1 decision. Also, communication to multiple destinations should be supported for multiple groups.

	Panasonic
	Same view as Intel and others.

	Ericsson
	We agree with LG. To support multiple destinations in one scheduling period we need to address at least the following issues:

- For mode 1 – How to split resources in a grant to more than one destination?

- For mode 2 – How many grants to select from the pool?
Isn’t it possible that one UE can take very many resources if the UE can select an unlimited amount?

We think answering these questions at this late stage might be too difficult, so we should stick to one destination ID during a scheduling period.


Rapporteur’s comments:

A majority of companies want to support transmissions to multiple destinations during one scheduling period. Technical questions as to how this would work are unanswered and should be addressed.

2.2.3 Other open issues

Companies are invited to add other issues they see as open. Suggestions for how to close them are of course also welcome.
	Company
	Opinion

	ASUSTeK
	1. Is the current SR cancellation sufficient for ProSe BSR?
Probably we would use the same SR resource / procedure for both LTE BSR and ProSe BSR. If LTE BSR and ProSe BSR are triggered at the same time, since eNB would schedule additional UL grants upon reception LTE BSR, it seems ok to cancel SR directly even if only LTE BSR is included in a MAC PDU. ProSe BSR could be sent later. Therefore, we just need to handle the case of only triggering ProSe BSR and it is quite simple to change the current spec as below.

[…] All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR or a ProSe BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
2. Should a transmitter UE continue to use the remaining transmission opportunities of the SA period if all SL data have been sent earlier and no buffered data?

Since currently it is not possible for eNB to release SL grant if it has been used in a SA period, a transmitter UE should not continue sending MAC PDUs with all padding bits so as to avoid wasting UE power. The text proposal could be as below.

5.x.2.3.1
HARQ Entity

There is one HARQ entity at the UE for transmission on SL-SCH, which maintains one HARQ process. 

For each subframe of the SL-SCH the HARQ entity shall:

-
if a sidelink grant has been indicated for the HARQ process and this subframe and there is SL data available for transmission:

-
obtain the MAC PDU from the “Multiplexing and assembly” entity;
3. When does UE detect a SL grant?
As mentioned in section 2.1, since SL grant is only scheduled after eNB receives ProSe BSR, it seems nature for UE to keep active monitoring SL-RNTI upon sending ProSe BSR to ensure that UE can receive it. The text proposal could be as below.

5.7
Discontinuous Reception (DRX)

[…]
When a DRX cycle is configured, the Active Time includes the time while: 

-
[…]
-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described in subclause 5.1.4).; or
-  a PDCCH addressed to the SL-RNTI has not been received after successful transmission of a ProSe BSR.



	LG
	1. Regarding the issue 1 raised by AsusTek,

We also agree that RAN2 need to discuss SR cancellation when all pending SRs are triggered by ProSe BSR. However, the proposed text might not be entirely correct. For example, the proposed text reads, if the ProSe BSR triggered SR and if the Uu BSR triggered SR later while the UE is generating a MAC PDU including the ProSe BSR, the UE shall cancel all pending SR(s) if the MAC PDU includes the ProSe BSR while the MAC PDU does not include the Uu BSR. We believe it would be clear to have a separate sentence for the concerned case. For example, 

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or, if all pending SR(s) are triggered by ProSe BSR, when a MAC PDU is assembled and this PDU includes a ProSe BSR which contains buffer status up to (and including) the last event that triggered a ProSe BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
2. Regarding the issue 3 raised by AsusTek,

The UE would be in Active Time by starting drx-InactivityTimer upon reception of PDCCH for uplink grant. We don’t see any reason to introduce new condition for SL-RNTI monitoring.



	Ericsson
	We think the following issues need to be addressed somehow

- Transmission and reception behaviour of SL-DCH

- Transmission and reception behaviour of SL-BCH

- Whether logical channel group is per UE or per “target D2D group”.

  - We think it is one logical channel group per “target D2D group”.

- Interaction with RRC – how is MAC informed of mode switching and on what level does it need to be specified?
Listed FFSs in version 3 of the CR:

- Selection of a mode 2 tx pool, if multiple are configured (may be an RRC issue)

- Transmission of sidelink data if there is an uplink transmission or measurement gap depends on the capability of the UE.

- Prioritization of groups (pending reply from SA2)

- Where the number of rx HARQ processes is specified.




3 Conclusion
On Random access the rapporteur comments:

It seems companies are fairly aligned that 

-
Random access procedure shall be prioritized over ProSe operation.

-
Reception of a sidelink grant in addition to reception of C-RNTI. Some companies have indicated that there are different cases to consider.

-
Legacy procedure for selection of preamble group is maintained.

-
Legacy procedure for backoff indicator is maintained.

The rapporteur intends to capture this in a coming CR to 36.321.

On support for transmissions to multiple destinations the rapporteur comments:

A majority of companies want to support transmissions to multiple destinations during one scheduling period. Technical questions as to how this would work are unanswered and should be addressed.
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