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1 Introduction

This document is a summary of the following email discussion:
	[103#41][LTE/V2X] Limited TX capability (LG)


Related to the limited TX capability, to check companies’ understanding on option1-2 and discuss how to handle option1-2 in the spec. (R2-1813198, LG, long email discussion until next RAN2).


Intended outcome: Report submitted to next meeting


Deadline:  Thursday 2018-09-20


In RAN1#91, below agreements were made
· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 

· (a) Number of TX chains smaller than the number of configured TX carriers or

· (b) UE doesn’t support the given band combination or

· (c) TX chain switching time or

· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.

· Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.

· FFS: whether it is up to UE implementation

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

In RAN1#92, below agreements were made

For cases when limited tx capability the UE cannot support transmission(s) over carrier(s):
· The UE shall follow Option 1-1 for (a), (b), (c)

· Otherwise, the UE shall follow Option 1-2

In RAN1#93, below agreements were made

· Carrier resource selection order is according to the ascending value of PPPP.
· When random selection is configured by upper layers, resources within a selection window of a resource pool are considered as candidate resource set

· When random selection is configured by upper layers, for (a), (b), (c), option 1-1 is applied, otherwise, option 1-2 is applied. 

· Additional resource exclusion procedure is specified in MAC layer spec 

2 Discussion 

Regarding to resource reselection, check how to current TS 36.321 is specified

	if the MAC entity is configured by upper layers to transmit using pool(s) of resources in one or multiple carriers as indicated in subclause 5.10.13.1 of [8] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to subclause 5.10.13.1a of [8], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH associated with one or multiple carriers, the MAC entity shall for each Sidelink process configured for multiple transmissions on a selected carrier according to subclause 5.14.1.5:

<Text Omitted>

-
if transmission based on random selection is configured by upper layers:

-
randomly select the time and frequency resources for one transmission opportunity from the resource pool, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
else:

-
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer according to subclause 14.1.1.6 of [2], according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmission opportunities of SCI and SL-SCH corresponding to the number of transmission opportunities of MAC PDUs determined in subclause 14.1.1.4B of [2];

<Text Omitted>


Question 1: Do companies think that when resource reselection is triggered on a carrier as currently specified in 36.321, UE should consider condition (d) to create a new configured grant on the carrier?
1) Yes
2) No

3) Others. Please clarify other solutions, if this option is chosen.

	Company
	option
	Comments 

	LG
	1)
	We think that the RAN1 agreement (i.e. UE re-does resource reselection within the given reported candidate resource set) does not necessarily mean re-triggering resource reselection in MAC layer. Instead of re-triggering resource reselection after resource reservation, UE can consider condition (d) in resource reservation process. i.e. a configured grant on the carrier can be created based on the condition (d).

	Huawei
	2)
	We understand that this question aims to clarify whether Option 1-1 also needs to consider case (d) "UE cannot fulfill the RF requirement due to, e.g., PSD imbalance", doesn't it?
If above understanding is correct, we think as per RAN1 agreements, at least literally case (d) may not need to be considered for Option 1-1, as RAN1 agreements say "Otherwise , the UE shall follow Option 1-2" which seems to mean the cases considered for Option 1-2 and option 1-1 are mutually exclusive. Also, we checked with our RAN1 delegate, and learnt that for a single carrier resource selection, case (d) is not likely to happen, because the PSD should be the same on all PRBs. As Option 1-1 just focuses on the resource selection on a single carrier, there seems to be no need to consider case (d) for it. 

	ZTE
	1)
	We think when to trigger resource reselection, condition d) should be jointly considered, which means once RF requirement cannot be fulfilled, a new resource should be reselected and RF requirement should be checked again. The whole procedure will terminate at the time that RF requirement can be fulfilled, at that time, a new configured grant can be selected.

	Ericsson
	2)
	The UE may consider option d), as well as a), b), c), d) when it creates a new configured SL grant on the carrier, but this operation can be transparent to MAC, since from modelling perspective, MAC does not know anything about any physical layer issues at L1. 
Therefore, from MAC specification perspective the selection of the new grant can take into account option a),b), c), d), but it should be the physical layer to indicate the combination of resources that can be selected by MAC, so that MAC operations remain transparent with respect to any PHY issue.
In our understanding, it is important that MAC operations do not distinguish between a),b),c),d) since those aspects are not L2 issues. 

	Intel
	2)
	In our view, if the intent of the question is whether to take (d) into account when considering a new SL grant, options a) through c) seem more relevant here. In any case, neither of the options intend to necessitate generation of new candidate resource set at L1. It is just that resource reselection triggered when creating a new sidelink grant on THIS carrier seems more related to option 1-1, while for the case of d), this is not necessarily true. So, strictly speaking, we do not need to consider (d) here.

	Qualcomm
	1)
	My understanding is that option 1-2 is purely a MAC layer procedure. Thus, case d) itself does not trigger the whole resource reselection procedure specified in the 5.14.1.1. it only triggers the repetition of the step “randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer according to subclause 14.1.1.6 of [2], according to the amount of selected frequency resources. “ This step can be redone unless case d) is avoided. Thus, we suggest to only make changes in this step in the MAC spec, instead of introducing a new resource reselection trigger.

	OPPO
	1)
	Our understanding is that this question is for case d) and it is to reflect option 1-2. In order to reflect the operation of “re-do”, another time and frequency resource should be selected if the previous selection has some PSD issue.

…UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE…

	ITRI
	2)
	Initially, the carrier resource selection and reselection should consider PPPP of transmission and CBR. Also, we agree Huawei that the PSD should be the same on all PRBs for a single carrier. Then, no need to add new configure grant for case (d) since it is an implementation issue of UE. 


	Samsung
	1)
	From our understanding on the RAN1 agreement, the MAC layer select a resource from the set of available resources reported by physical layer, then MAC layer checks case (d). If no problem for case (d), the selected resource is used in configured grant; otherwise, MAC layer redoes the selection from the same set of available resources reported by physical layer. The about procedure is repeated until a resource not violating case (d) is found. RAN1 also agreed that behavior handling dead-loop for about selection is not specified. 


Option 1): 5
Option 2): 4

Rapporteur’s comments: This question is aim to check companies’ view whether condition d) should be considered when created a new configured grant on the carrier. In results, 5 companies (LG, ZTE, Qualcomm, OPPO, Samsung) think that condition d) should be considered while created a new configured grant. In contrast, 4 companies (Huawei, Ericsson, Intel, ITRI) think that it is not necessary to consider condition d) while created a new configured grant.
There is no proposal since companies’ views are evenly divided.
	According to Ericsson’s proposal [3], 
Option 1.2. This option is to address the case in which MAC reserves certain resources in certain carriers, but such resource reservation selection, at a later point in time, may not be compliant with RF requirements, e.g. it may lead to power spectral density (PSD) imbalance. For example, it can happen that the UE has reserved resources in several carriers but given the different resource reservation pattern such previous reservation might be not compliant with current physical layer capability limitations.

According to Ericsson’s CR [4], 

[<Text Omitted>
-
if a pool of resources is configured or reconfigured by upper layers for the selected carrier:
-
clear the configured sidelink grant, if available;

-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.5;

-
if physical layer indicates that the configured sidelink grant for the Sidelink process on the selected carrier cannot fulfil physical layer requirements as defined in [10]; or
-
if the carrier is (re-)selected in the Tx carrier (re-)selection according to sub-clause 5.14.1.5, the following is performed on the selected carrier:

<Text Omitted>


Question 2: Can condition (d) additionally re-triggers resource reselection i.e. as proposed in [3][4], regardless of your answer to Question 1? 
1) Yes
2) 
No

3) Others. Please clarify other solutions, if this option is chosen

	Company
	option
	Comments 

	LG
	2)
	We think that if UE can consider condition (d) when UE creates a new configured grant on the carrier, UE does not need to check the condition (d) on carriers which already have configured grants. Our understanding is that the RAN1 agreement (i.e. UE re-does resource reselection within the given reported candidate resource set) does not necessarily mean re-triggering resource reselection in MAC layer.
Additionally, we checked with our RAN1 delegates and learnt about Rel-15 resource reselection. Check the RAN1 agreement in 90bis as below:
Agreement: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure
In perspective of Rel-15 resource reselection, it is obvious to reuse the sensing and resource (re)selection procedure of determining the subset of resources which is defined in Rel-14. Hence, it is clear that additional new triggering condition for resource (re)selection of Rel-15 would be precluded.

	Huawei
	Maybe 1)
	We checked with our RAN1 delegate, and were told that condition d) should be a new trigger for resource reselection from RAN1 perspective. 

Also, from RAN2 perspective, condition d) also looks like a new trigger. Reason is that, as per Option 1-2, condition d) may need to trigger a resource reselection across multiple carriers, but the existing trigger conditions can only trigger resource reselection on a specific carrier (i.e. the carrier associated with the SL process triggering resource reselection). In other words, we now have no existing trigger condition that can trigger resource reselection across multiple carriers, and relying on only existing triggers, Option 1-2 may not be directly realized. 

	ZTE
	2)
	Normarlly, resource reselection will trigger carrier reselection, as per MAC Spec. However, for the case of condition d), once RF requirement cannot be fulfilled, it means the current resource reselection is not finish. Therefore, an appropriate resource should finally be selected to fulfilled RF requirement, without additional triggering of carrier reselection. Thus, somehow it will not trigger a new resource reselection procedure.

	Ericsson
	1)
	RAN1 agreements says:
Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.
Therefore, in our understanding, MAC does resource reselection taking into account the reported candidate resource set. To be aligned with RAN1 agreement, RAN2 should introduce a new resource reselection trigger in MAC, i.e. if PHY indicates physical layer issues, MAC does resource reselection.

	Intel
	1)
	From the wording of option 1-2, it seems that the resource reselection the UE has to perform from among the given reported candidate set will be triggered in case of (d), i.e. at the point of transmission, the PHY may discover some PSD imbalance (d) and indicate this to MAC, which then has to trigger resource reselection. 

	Qualcomm
	2)
	As explained in the answer to Q1

	OPPO
	2)
	Based on the clarification from the rapporteur, seems the question is to select between the two ways as below

As an example, let’s assume at subframe n, carrier/ resource selection is triggered for carrier A and B, while carrier C is already being used and no carrier or resource selection is triggered.

· One way is limit the operation to carrier A and B – i.e., one follows the order of PPPP, and if A > B, one can firstly do the carrier selection and resource selection for A (during resource selection step, if any selected grant cannot satisfy d), a reselection is needed, it would be done until one proper resource is selected) considering the existing grant of C, and then same procedure for B, considering the existing grant of A and C; => can I understand it is something to be implemented by Q1?

[LG] Yes, as your understanding, it is related to Q1. First way is applied to carrier A and B. (newly resource reselection is triggered)
· Another way is to apply the operation to carrier A / B / C – i.e., one follow the order of PPPP, and if A > B > C, one does the carrier / resource for A, then B considering the existing grant of A, and if one realized that the carrier / resource selection result on A and B cause problem to the existing grant on C, a resource reselection is needed on C; => can I understand the resource reselection on C is something to be implemented by Q2/Q3?
[LG] Yes, as your understanding, it is related to Q2/3. It can be applied to all the carriers A/B/C since it can be regarded as one of the resource reselection condition.
To go for the latter case seems to be too heavy because it introduces a resource / carrier reselection trigger, and it seems not motivated because it aims at a scenario where UE cannot find proper resource on carrier A and B at all. So it seems good to avoid this enhancement.

	ITRI
	1)
	In general, condition d) should be a new re-trigger for resource reselection from RAN1 perspective. In particular, it is known no current trigger exists to support resource reselection across multiple carriers. We can’t rely on the current triggering mechanism to support Option 1-2 for condition d.


	Samsung
	2)
	The ongoing resource selection/reservation is not impacted by checking case (d). In other word, when MAC does resource selection on a carrier, checking case (d) only impacts the carrier itself. 

There is no triggering resource reselection (meaning, no interaction with physical layer become of case (d) checking). As stated in question 1, MAC layer redoes the selection from the same set of available resources reported by physical layer. 


Option 1): 4
Option 2): 5
Rapporteur’s comments: This question aims to check with companies’ views whether condition d) can be a new triggering condition of resource reselection in MAC layer or not. In results, 4 companies (Huawei, Ericsson, Intel, ITRI) thinks that the condition d) can be regarded as a new triggering condition and 5 companies (LG, ZTE, Qualcomm, OPPO, Samsung) think that condition d) cannot be regarded as a new triggering condition in MAC layer.
There is no proposal since companies’ views are evenly divided.
If the answer to question 2 is YES, as soon as UE reselects a carrier and creates a configured grant on the reselected carrier, UE would re-trigger resource reselection on the carrier.

Meanwhile, according to the RAN1 agreement, UE should follow carrier resource selection order according to the ascending value of PPPP to perform resource selection on multiple carriers. Thus, it should be further clarified when condition (d) re-triggers resource reselection on the recently selected carrier in case that TX carrier (re-)selection was triggered for multiple carriers.

For example, UE may trigger TX carrier (re-)selection for multiple carriers according to one of the existing conditions. Then, condition (d) may re-trigger resource reselection either immediately after a configured grant is created on each recently selected carrier or after all configured grants are created on recently selected carriers.

Question 3: If the answer to question 2 is YES, when should condition (d) re-trigger resource reselection on the recently selected carrier in case that TX carrier (re-)selection was triggered for multiple carriers?

1) Whenever a configured grant is created on each recently selected carrier
2) When all configured grants are created on recently selected carriers.

3) Others. Please clarify other solutions, if this option is chosen

	Company
	option
	Comments 

	Huawei
	
	Not quite clear about the case resulting in the question. Is it the case that the UE first triggers carrier/resource reselection due to some existing trigger conditions, and right after the carriers and resources have been selected, the UE has to perform resource reselection again due to case d)? We guess such a case is not quite likely to happen, since case d) should be discovered at the time of data transmission, instead of being detected immediately after the carriers/resources are selected.
Also, even for those existing triggers, there can still be the case that resource reselection are triggered for multiple SL processes at the same time (though not often and even corner), and there is still the question whether the resultant carrier /resource reselection are performed for these SL processes one after another, or performed together. We think this can be left to UE implementation for proper coordination.  

	Ericsson
	
	Agree with Huawei comment.

According to existing specification, the configured SL grant is not known by PHY, therefore the PHY will discover capability issues only at the time of the transmission.

As also suggested by Huawei, this aspect can be left to UE implementation. 

Regarding the carrier selection on the basis of the PPPP, it can be captured somewhere in MAC that PHY triggers resource reselection in the different carriers in the order of the corresponding PPPP, since the PPPP is known by PHY.

	Intel
	
	We also think that this is a somewhat unlikely scenario and can be handled by UE implementation, i.e. depending on the specific PHY layer indication, the UE may trigger carrier reselection across multiple SL processes as needed in order to meet the TX capability limitation.

	ITRI
	
	We agree with Huawei’s view. It is UE implementation issue.  


Question 4: Is there any other issue that needs to be addressed to capture the RAN1 agreements related to limited TX capability in TS 36.321?
	Company
	Issue
	Solution

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion
[To be updated]
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