3GPP TSG-RAN2#102




 R2-1808561
Busan, Republic of Korea, May 21 – 25, 2018                                                          
Agenda item:

9.10.1
Source: 
LG Electronics Inc.
Title: 
Summary of e-mail discussion [101bis#83] Issues for running MAC CR for eV2X
Document for:

Discussion and Decision

1.
Introduction
In order to proceed running MAC CR, the e-mail discussion below was agreed in the last meeting.

	[101bis#83][LTE/V2X] Running MAC CR (LG)


Intended outcome: Running CR to next meeting


Deadline:  Thursday 2018-05-10


Since there are still remaining issues to be resolved, those issues are addressed in the following section. Based on the companies’ view, the running MAC CR will be updated.
2.
Discussion 
Issue 1. The number of SPSs and booking processes

Currently, for V2X sidelink communication, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 8. Though we does not have agreement on the total number of transmitting Sidelink processes considering multiple carrier, it seems natural to have 8 * number of sidelink HARQ entity considering the agreement ‘A SL HARQ entity per SL carrier’. Similar question is raised for the number of booking processes. Currently, the maximum number of transmitting Sidelink processes with the Sidelink HARQ Entity is 2.

Question 1) Can we confirm that the maximum number of transmitting Sidelink processes for each Sidelink HARQ Entity is 8. For transmissions of multiple MAC PDUs the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2, i.e. maximum 2 booking process per HARQ entity?
	Companies are invited to provide views for Question 1

	Companies
	Yes/No
	Comments if any

	OPPO
	yes
	

	Ericsson
	Yes
	The legacy configuration should be simply extended to each SL HARQ entity. Please note that the formulation of the question does not seem to be fully aligned with current specification.

	Huawei
	Yes
	

	ZTE
	Yes
	

	LG
	Yes
	Basically, in order to transmit on multiple frequencies, the maximum number should be increased. Since maximum number was defined for one sidelink HARQ entity and we have one sidelink HARQ entity per SL carrier, we think it seems to be natural.

	Samsung
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	Yes, as maximum 2 booking process per carrier is already agreed in Rel-14 V2X


Please note that in the draft running CR, it is captured that the maximum number of transmitting Sidelink processes for each Sidelink HARQ Entity is 8 and the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2.

Observation 1) All the companies confirms that the maximum number of transmitting Sidelink processes for each Sidelink HARQ Entity is 8. For transmissions of multiple MAC PDUs the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2, i.e. maximum 2 booking process per HARQ entity.

Proposal 1 Agree that the maximum number of transmitting Sidelink processes for each Sidelink HARQ Entity is 8. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2.

Issue 2. whether the lower priority data is allowed to be transmitted if the priority of MAC PDU is allowed in the carrier

For V2X sidelink communication, if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted. Under the restriction of carrier usage of a certain PPPP using CBR-PPPP table, it seems that even if any resources remain, other sidelink logical channels belonging to the selected ProSe Destination than the logical channels allowed by CBR-PPPP table are not served in the remaining resources.

Question 2) If any sidelink resources remain, are other sidelink logical channels belonging to the selected ProSe Destination than the logical channels allowed by CBR-PPPP table also served in the remaining resources?

a) Yes.
b) No. Only logical channels allowed by CBR-PPPP table is allowed to be served.
	Companies are invited to provide views for Question x

	Companies
	Yes/No
	Comments if any

	OPPO
	Yes
	On the one hand, in Rel-14, the use of CBR-PPPP table (for layer-1 parameter setting) is base on the logical channel of the highest priority in MAC PDU, so option a) is to follow the legacy behavior. On the other hand, if go for option b), the new parameter introduced for Rel-15 is to be check for every logical channel, and thus the data is to be scattered into more carriers – which is harmful considering the TX capability limitation issue.

	Ericsson
	Yes
	We should follow the same principles as in Rel.14, which implies that the UE takes into account the highest priority of the SL logical channels in the MAC PDU. Otherwise, as Oppo pointed out, resource efficiency might be affected, with lots of different transmissions with different priorities scattered in many different carriers.

	Huawei
	No
	First, we think allowing only those SL LCHs allowed by CBR-PPPP restriction on carrier usage may result in the smallest standard impact, which is what we prefer. 

Second, we agree with the rapporteur that the per PPPP per carrier CBR threshold we agreed earlier for Tx carrier selection is also the restriction of the actual carrier usage for the data transmission of a certain PPPP. So if we allow option b), it looks like that a UE first selects a carrier which is allowed to transmit the data with some PPPP due to the CBR-PPPP restriction, but then actually use the selected carrier to send some other data not actually allowed to be transmitted thereon. This seems to be a bit contradictory. 

	ZTE
	Yes
	-
For each MAC PDU associated to the SCI:

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.

As cited from Rel-14 Spec, we can find that option a) is follow the same principle as in Rel-14. In addition, we agree with OPPO and Ericsson’s view that, resource efficiency should be taken into account.

	LG
	No
	From our understanding, the intention of CBR-PPPP restriction is to only allow the data of specific logical channels.

In addition, one of the malicious UE implementations would be to reserve large resource which could accommodate data of non-allowed logical channels in the carrier and transmit those non-allowed data in the carrier.

	Samsung
	Yes
	The handling of remaining resource is up to UE implementation. Since the resource is granted to the UE, the UE should be allowed use the remaining for any buffered packet. As indicated by other companies answer with ‘Yes’ it is beneficial for resource utilization. 

	vivo
	No
	Agree with Huawei and LG. 

	CATT
	Yes
	I don’t’ see the necessity of changing the UE behavior of legacy Rel_14 V2X. 

	Intel
	No (b)
	This is an interesting issue which requires further discussion. While the points made by proponents of a) are somewhat valid, we think that the CBR-PPPP restrictions we agreed on dictate that only LCHs allowed under those restrictions should be served on the relevant carrier.

	Qualcomm
	No
	We have concern that this provides a possible way to void the carrier selection results by just hitch-hike the data in a SL grant in another carrier frequency which happens to be selected based on other criteria (e.g, another service-freq mapping). From this perspective, the whole CBR-PPPP-TxConfig mechanism designed for carrier frequency is not well-respected. To answer “yes”, we really cast doubt about the need of the TX carrier frequency mechanism in the first place. And it also creates difficulty for RX-limited UE to receive a certain service because the PDUs from one service is not spread into several different SL grants in different frequencies.


Please note that draft running CR is written based on option b).

Observation 2) Half of the companies prefers option a) while other half of the companies prefers option b).
Proposal 2 Further discuss whether other sidelink logical channels belonging to the selected ProSe Destination than the logical channels allowed by CBR-PPPP table are also served in the remaining resources, if any sidelink resources remain.
Issue 3. Carrier reselection is performed per sidelink process

Currently, the resource reselection triggering condition is evaluated for each Sidelink process. Similarly, it seems possible that carrier reselection is also triggered for each Sidelink process. Alternatively, it is also possible that Tx carrier reselection is triggered for all Sidelink process in a carrier if any of the Sidelink process triggers Tx carrier reselection.

Question 3) Is Tx carrier reselection triggered for each Sidelink process or each resource pool?

a) Tx carrier reselection triggered for each Sidelink process.
b) Tx carrier reselection is triggered for all Sidelink process in a carrier if any of the Sidelink process in the carrier triggers Tx carrier reselection. 
	Companies are invited to provide views for Question x

	Companies
	Option
	Comments if any

	OPPO
	a) 
	This also aligns with the legacy resource reselection procedure, which is also per-process procedure.

	Ericsson
	a) and b)
	As discussed at last meeting, it depends on the specific resource reselection triggering condition. For example, if resource reselection is triggered because of SL_RESOURCE_RESELECTION_COUNTER = 0 in one carrier, only that carrier shall be reselected, and the UE shall keep the other carriers.
On the other hand, for other triggering conditions, e.g. if the MAC PDU does not fit in any of the existing SL resources in the different SL carriers, any carrier of the carriers currently in use may be re-selected.

If there is a SL grant which already fits the MAC PDU, the UE shall not perform carrier reselection.

At last meeting it was captured an FFS on this. So we suggest discussing more this issue at next meeting.

	Huawei
	a)
	The MAC entity shall for each sidelink process judge whether resource reselection and thus carrier reselection is triggered. 

	ZTE
	a)
	For each sidelink process doing carrier reselection respectively, the whole procedure should be like this:

- Suppose process A and process B are within the same HARQ entity 1,

- When process A doing resource reselection, then carrier reselection might be triggered thereafter,

- Suppose for process A, the new carrier is reselected, then another HARQ entity 2 will be created,

- Then a new sidelink process on HARQ entity 2 will be created next, at the same time, process A on HARQ entity 1 will be terminated.

That is the general working principle of carrier reselection triggered by sidelink process. As we can see, the advantage of this principle is that each sidelink process can work independently with out effect other sidelink processes within the same HARQ entity. 

	LG
	a)
	Agree with Oppo and Huawei. 

	Samsung
	a)
	Tx carrier reselection for a sidelink process should not interfere to ongoing other sidelink process.

	vivo
	a)
	

	CATT
	a)
	This is quite obvious that the trigger for carrier re-selection is for each sidelink process, so the carrier re-selection shall apply to each sidelink process. 

	Intel
	a)
	Similar view as that expressed above

	Qualcomm
	a)
	Triggered from each pool.


Please note that draft running CR is written based on option a).

Observation 3) Most of the companies prefer that Tx carrier reselection triggered for each Sidelink process. 
Proposal 3 Tx carrier reselection is triggered for each Sidelink process.

Issue 4. The range of LCID for duplication

It was agreed to use fixed LCIDs for duplicated packets. The value of LCID for duplicated packets starts from ‘01011’. However, how many values of LCID are allocated for duplication is not determined.

Question 4) Does companies have any preferences with the number of logical channels used for duplication?

	Companies are invited to provide views for Question x

	Companies
	Preferred number of logical channels for duplication
	Comments if any

	OPPO
	10
	We are fine with the current running CR draft.

	Ericsson
	10
	

	Huawei
	2 or 3
	We don’t think it is necessary to occupy this many reserved LCID values. In sidelink, LCHs can be differentiated not only by LCIDs but also by Destination L2 IDs. Since different services can be mapped to different Destinations, the duplicated LCHs of different services requiring SL packet duplication can still use the same LCID value, but are distinguished by different Destination L2 IDs associated with each. Within a destination, i.e. for a certain service, we think 2 or 3 LCIDs reserved for duplication are fully enough. 

	ZTE
	2 or 3
	Agree with HW, we cannot find a necessity to reserve 10 LCIDs,

	LG
	10
	

	Samsung
	10
	

	vivo
	Less than 10, 2 or 3 is ok
	10 reserved LCIDs for duplication is not future-proof since only 18 reserved LCIDs (i.e., 00000 and 01011-11011) are left in total while more than half would be consumed for one function. It is assumed that packet duplication should be performed only when V2X services with PPPR values that indicate really high reliability requirement (e.g, 99.999%). Therefore, we think Huawei’s suggestion on 2 or 3 seems enough.

	CATT
	2 or 3
	Agree with HW, we cannot find a necessity to reserve 10 LCIDs,

	Intel
	10
	

	Qualcomm
	10
	


Please note that draft running CR is written in a way that the same number of LCID values as the existing number of the sidelink logical channels is allocated.

Observation 4) Some companies (6 companies) prefer 10 while other companies (4 companies) prefer 2~3 as the number of logical channels used for duplication.
Proposal 4 Further discuss the number of logical channels used for duplication between 10 and 2~3.
Issue x) Other issues (Companies are kindly requested to provide any input for the critical issues for completion of the WI, if any).
Due to the agreed LCG-to-PPPR association, the LCH-to-PPPR association is introduced into the running MAC CR, i.e., for each LCH, it is not only associated with PPPP, but also associated with PPPR as well. Currently, the BSR triggering is only for the case that when the newly arrived data has higher priority level (lower PPPP value), whether the BSR triggering for higher reliability level needs to be considered.

Question 5) Does BSR triggering need to be improved for the newly introduced LCH-to-PPPR association?

	Companies are invited to provide views for Question x

	Companies
	Yes / No
	Comments if any

	OPPO
	Yes
	When the existing buffered data are of lower reliability requirement (no need for duplication), but the newly arrived data are of higher reliability requirement (duplication needed), SL BSR needs to be triggered.

	Ericsson
	No
	That would complicate the specification with no clear benefit. Both PPPP and the PPPR would need to be considered which would increase the specification effort. In some cases, the SL BSR would be triggered because of the PPPR, even if the corresponding PPPP is of lower priority, and in some cases the other way around. 

Additionally, from latency perspective, considering that the PPPP order reflects the PDB, only using the PPPP to trigger SL BSR seems important to inform the eNB about the arrival of new-latency critical packets. On the other hand, PPPR are just related to reliability requirements and there is no urgency to deliver the SL BSR to the eNB just for the sake of new reliability values.

Actually, in Uu, the BSR is triggered only taking into account the LCID, irrespective of other QoS requirements (e.g. reliability) associated to this LCID. For the SL it should be the same.



	Huawei
	No
	Agree with Ericsson. Besides priority, UL LCHs have also other parameters (e.g. PBR) which are configured at the consideration of other QoS requirements However, UL BSR is still triggered based on the priority of LCHs only without any issue. In sidelink, therefore, we think this principle can still be kept. 

Also, it can be envisioned that introducing other dimensions (e.g. PPPR here) for SL BSR trigger may need considerable standard changes, and also lead the triggering of SL BSR procedure to be very complicated. We don’t see such obvious standard change as actually necessary. 

	ZTE
	No
	Agree with Huawei and Ericsson, from our understanding, only if the PPPP and PPPR are both high enough, BSR will be triggered and meanwhile packet duplication will be triggered at the same time. However, if only consider PPPR, maybe it is necessary to trigger duplication but eNB may not necessarily assign resource to UE.

	LG
	No
	Basically we does not see a gain of new triggering condition. It might be beneficial for the data with low priority and high reliability requirement. However, since PPPR is not considered for LCP, even if more grant is allocated, other data might be transmitted with the more grant.

	Samsung
	No
	As other companies indicated we don’t see any spec change issue in BSR triggering due to duplication.

	Vivo
	No
	Agree with Ericsson.

	CATT
	No
	If so, we have to modify LCP procedure, and furthermore we don’t see much benefit for introducing PPPR in BSR. I believe OPPO’s motivation is to allow more resources for high reliability logical channel, but we have to define how to set the threshold of PPPR to trigger new BSR, by which too much impact will be introduced with not much gain. 

	Intel
	No
	The case of incoming data with high reliability but low priority seems somewhat unlikely. Nevertheless, there is no need to further complicate the procedure at this point of the WI.

	Qualcomm
	Yes,
	Our understanding is that the problem to associate LCGID with both PPPP and PPPR create this complexity. It is not technically correct to just simply assume that whenever PPPR changes, PPPP shall also change. RAN2 need to discuss this more and tell what is the solution to meet the demand of more grants in this case.  


Observation 5) Most of the companies prefer that PPPR does not impact on BSR triggering condition.

Proposal 5 PPPR does not impact on BSR triggering condition.
In addition to transmissions of multiple MAC PDUs (i.e. resource reservation), MAC entity also supports one-shot transmission based on sensing or random selection. Currently, it was already agreed that all the resource reselection triggers for resource reservation shall also be the triggers for carrier (re)selection. However, it is still unclear whether the resources selection triggered by one-shot transmission can also trigger carrier selection or not.  
Question 6) Is the resource reselection triggered by one-shot transmission also considered as the trigger for carrier (re)selection?

	Companies are invited to provide views for Question 6

	Companies
	Yes / No
	Comments if any

	Huawei 
	No
	We note that the draft running CR in its current form seems to be based on the assumption that resource reselection of one-shot can also trigger carrier (re)selection. From our perspective, however, if the trigger of resource reselection for one-shot were also allowed to trigger carrier reselection, it could lead to frequent trigger of carrier (re) selection, which, as we discussed before, should be avoided as much as possible. Also, we think the triggers defined for the resource reselection of resource reservation are already sufficient. So we don't see the need to also consider the trigger of one-shot resource reselection as the trigger for carrier (re)selection. 

	ZTE
	Yes
	As we mentioned during offline discussion, the triggerring of resource reselection may not trigger UE to reselect to another carrier, there is a high probability that UE will maintain its current carrier. 

	LG
	Yes
	Our intention is not to make the UE to carrier (re-)selection frequently. Since we have introduced carrier keeping threshold, it is possible to avoid the frequent carrier change based on this threshold. Otherwise, we think, the UE would select lowest CBR carrier at every one-shot transmission.

	Samsung
	Yes
	We think on

	vivo
	Yes 
	From our understanding, the trigger condition for carrier (re)selection should be common regardless of it is transmission of multiple MAC PDUs (i.e. resource reservation) or one-shot transmission.

	Intel
	Yes
	A good point was raised by LG in that we defined criteria to ensure that frequent carrier reselection does not happen, so there is no reason to then restrict carrier reselection for the case of one-shot transmissions.

	Qualcomm
	Yes
	The one-shot transmission will not reserve any resource. So, why there is a resource reselection issue in the first place? If the one-shot transmission cannot be conducted due to “cannot find any suitable resource for one-shot”, then trigger a carrier selection to find a plausible resource is reasonable.


Observation 6) Most of the companies prefer that the resource reselection triggered by one-shot transmission is also considered as the trigger for carrier (re)selection.

Proposal 6 The resource reselection triggered by one-shot transmission is considered as the trigger for carrier (re)selection.
3.
Conclusion
For MAC open issues, followings are proposed.
Proposal 1 Agree that the maximum number of transmitting Sidelink processes for each Sidelink HARQ Entity is 8. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2.

Proposal 2 Further discuss whether other sidelink logical channels belonging to the selected ProSe Destination than the logical channels allowed by CBR-PPPP table are also served in the remaining resources, if any sidelink resources remain.

Proposal 3 Tx carrier reselection is triggered for each Sidelink process.

Proposal 4 Further discuss the number of logical channels used for duplication between 10 and 2~3.

Proposal 5 PPPR does not impact on BSR triggering condition.

Proposal 6 The resource reselection triggered by one-shot transmission is considered as the trigger for carrier (re)selection.
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