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1 Introduction

This document is a summary of the email discussion: [101bis#81][LTE/V2X] Details of TX Profile
[101bis#81][LTE/V2X] Details of TX Profile (Qualcomm)


Intended output: ASN.1 of TX Profile to next meeting


Deadline:  Thursday 2018-05-10
This document collects stage-3 design details for how to implement the TX profile based on the SA2 input as given in the reply LS  R2-1806413
“Reply LS on PC5 transmission mechanism selection”. [1]. As discussed in the RAN2#101bis meeting [2], the following agreement has been reached:

· Preconfiguration will include TX Profile (FFS on configuration). Detailed information is FFS. RAN2 takes into account future proof solution.

For convenience, as “TX profile” is an approach introduced in the SA2 LS reply, the relevant content of this LS is cited here for reference:

SA2 would like to provide the following as a potential approach under the assumption that a static/semi-static configuration, e.g., Tx Profile, can satisfy RAN’s requirements and solve the incompatible PC5 PHY format issue.
a)
The “Tx Profiles” are configured in the UE and associated with the V2X services (PSID or ITS-AID).

b)
The content of the “Tx Profile” can be specified by the AS layer, e.g. similar to that of “radio parameters” container defined in Rel-14 (i.e. SL-V2X-Preconfiguration in TS 36.331).

c)
The V2X layer can check the V2X services of a packet from the upper layer (e.g. based on PSID or ITS-AID) and locate the corresponding “Tx Profile”. The V2X layer passes the packet to AS layer with a pointer to the identified “Tx Profile”. 

d) 
Indicating the 3GPP Release version at upper layer does not seem future proof.

Companies' views on following design issues were also collected, and proposals based on companies' inputs were made in order to address these issues. 

2 Discussion 
2.1 Contents of TX Profile

In the LS from RAN2 to SA2 (R2-1804090 [3]), RAN2 has described the backward-compatibility issue of Rel-14 and Rel-15 V2X transmission schemes by using different PHY formats, and 64QAM and TX diversity as the example. However, according to the RAN1 agreement [4] made in RAN1#92bis,

	· Transmit diversity is not specified in RAN1 specifications 


So, given this new agreement, I think the backward-compatibility issue of TX diversity no longer exist.  However, there are still other possible different transmission mechanism can be selected by a Rel-15 V2X UE. It is also worth noting that due to the introduction of rate matching and puncturing, even for the same modulation scheme (e.g., QPSK), the Rel-14 and Rel-15 formats are not compatible.

· Question 1:  What shall be the transmission mechanisms to be indicated in Rel-15 V2X as part of the TX profile(s) (please choose all applicable choices)?
a) Transmission with Rel-14 only.

b) Transmission with Rel-15 only.

c) Transmission with either Rel-14 or Rel-15.

d) Transmission with Rel-15 64-QAM only.

e) Neither Rel-14 nor Rel-15. 
	Companies are invited to provide views below for Question 1

	Companies
	Preferred options
	Comments if any

	OPPO
	At least a, b and c
	A,b and c are more straightforward as the possible combination.

It is not clear whether we need to further differentiate b and d – RAN1/RAN4 has not decided on whether 64QAM is mandatory or optional (?).

For e, it can be used for future-proof E.g., for the TX profile to be introduced in Rel-16, one may want to use Rel-16 profiles only, i.e., Rel-14 / 15 are not used, so that the signaling design of TX profile should ensure it is possible to either allow / prohibit of each TX profile.

	Intel
	a , b
	Options a and b are clearly needed. For c, which TX format to ultimately use will depend on the particular V2X service and can be handled by the V2X layer based on the mapping (as discussed below). For d), we think it has more to do with UE capability than TX profile and should not be considered as part of the TX profile.

	Huawei
	a), b), c), d)
	The objective to support 64QAM in the WID is mainly to increase the data rate for V2X sidelink transmission; so we think it is better for Rel-15 64QAM, i.e. option d), to be explicitly indicated, such that the high data rate requirements of those advanced V2X services can be satisfied.

Also, we agree with the rapporteur that Rel-14 and Rel-15 formats are not compatible due to the introduction of rate matching and puncturing; thus we think a), b), c) are needed as well.

	LG
	e)
	We think answer depends on the outcome of RAN1 discussion. 
Our understanding for up-to-date RAN1 discussions are as follows:

1. Whether Rel-15 UE supporting rate-matching shall support 64 QAM is FFS

2. Whether Rel-15 UE shall support rate-matching is FFS

3. Rate-matching is required to support 64QAM

First of all, regarding to 1), if RAN1 decides Rel-15 UE supporting rate-matching shall support 64 QAM, then, only one parameter, ‘rate-matching’ is enough for Tx profile. Otherwise, we need two parameters for Tx profile. 

In this case two parameters needs, depending on answer for 2), we observe the followings:

· if RAN1 decide rate matching is optional, ‘rate matching’ should be a parameter in Tx profile. In this case, ‘Rel-15’ is not appropriate because all Rel-15 UE(s) does not have the capability for rate matching. 
· If RAN1 decide rate matching is mandatory, ‘rate matching’ or ‘Rel-15’ can be candidates as parameter name for this feature in Tx profile. We prefer to use ‘rate matching’ as the name because ‘rate matching’ is more future proof rather than ‘Rel-15’

Thus, in this case two parameters needs, we think ‘64QAM’ or ‘rate matching’ are appropriate for parameters in Tx profile. Additionally, according to 3), it should be considered as mis-configuration/error for Tx profile including ‘64QAM’ is allowed but ‘rate matching’ is not allowed. 

Puncturing is always allowed to use for Rel-14 UE as well as Rel-15 UE. Thus, there is no additional input for puncturing in Tx profile. 

‘64QAM’ or ‘rate-matching’ in Tx profile should be interpreted as ‘64QAM’ or ‘rate-matching’ is allowed to use. Thus, UE shall not use the feature if the feature is not allowed by TX profile. And, even if the feature is allowed by Tx profile, UE can decide not to use the feature due to some conditions (e.g. no 64QAM if channel quality is poor).

	ZTE
	a), b), c)
	Whether to use 64QAM may consider some AS factors, such as UE overload and available resources, for example the available resources configured with MCS range (i.e. minMCS-PSSCH to maxMCS-PSCCH) only applicable for 16QAM, then 64QAM can not be used. Thus it is not appropriate for upper layer to decide whether to transmit with 64QAM and to be included in Tx profile.

	Qualcomm 
	a),b),c)
	I think a) b) c) are possible transmission mechanisms. Here we assume each packet is only associated with a single point. So that c) has to be supported if a PSID can allow UE to transmit both in Rel-14 and Rel-15. Regarding d), this is still up to RAN1 to decide whether 64QAM is a mandatory feature or not. Regarding the e) proposed by OPPP, I think a future proof design shall support UE to do something other than R14/R15. But in the context of Rel-15 design, supporting e) means using a “NULL” pointer, so it is not appropriate to support it now.

	ITRI
	c
	It should be compatible with both Rel 14 and Rel 15

	Ericsson
	a), c)
	We are not sure b) is needed. For a specific service, it shall be just indicated whether the new Re.15 setup is allowed or not. If  Rel.15 is not allowed, the UE uses Rel.14 configuration, if Rel.15 is allowed it is up to UE implementation/capability to select Rel.15 or Rel-14.

	CATT
	a) b)
	A and b are quite clear. But for c, I am curious how the UE can select between Rel_14 and Rel_15 Tx profile


Answer a): 7 companies
Answer b): 6 companies

Answer c): 6 companies

Ansswer d): 1 company

Answer e): 1 company
Rapporteur Comments: The majority of the companies support option a), b) and c) as potential mechanisms to be indicated by a TX profile. There is uncertainty about whether “64QAM(Rel-15)” shall be listed as a separate feature in TX profile, which can be further discussed in RAN2, probably based on some input from RAN1 and RAN4.
Proposal 1 The following transmission mechanisms to be indicated in Rel-15 V2X as part of the TX profile(s) 

Transmission with Rel-14 only.

Transmission with Rel-15 only.

Transmission with either Rel-14 or Rel-15.

Proposal 2 RAN2 to further discuss whether Rel-15 64-QAM shall be indicated separately in a TX profile. 
In the reply LS [1], SA2 also ask the question about whether the contents of “Tx Profile” is decided to be transparent to V2X layer? The purpose of this question is to determine whether RAN2 can handle any feature determination in the configuration of TX profile, and keep upper layers of the UE out of this.

· Question 2:  whether the contents of “TX Profile” is transparent to V2X layer?

a) Yes

b) No.

	Companies are invited to provide views below for Question 2

	Companies
	Preferred options
	Comments if any

	OPPO
	
	Our understanding of the procedure is that V2x layer may obtain a mapping relationship between PSID/ITS-AID and TX profile pointer, and passes the pointer to AS layer.

	Intel
	Yes
	Agreed with Oppo, but in this case, we wonder what the transparency refers to. We think that since V2X layer does not need to know the exact contents of the TX profile (i.e. transmission format) to indicate the relevant TX profile, the answer to the above question is Yes

	Huawei
	a)
	The V2X layer just handles the mapping from services type to the Tx profile pointer or other parameters like destination layer-2 ID, frequency set, etc.; whereas the actual transmission format is controlled by the AS layer (e.g. via preconfiguation and/or configuration). Therefore, the contents of TX Profile should be transparent to the V2X layer.

	LGE
	a)
	There is no reason V2X layer needs to know it. 

	ZTE
	a)
	As stated in SA2 LS, V2X layer can locate the corresponding Tx profile for V2X packets based on PSID or ITS-AID and passes the pointer to AS layer. For handling this, V2X layer may obtain the mapping between service type and Tx profile. However, V2X layer should not be aware of the detailed information in Tx profile.

	Qualcomm
	a)
	The contents of TX profile is transparent to the V2X layer of the UE. This means the V2X layer does not need to understand the meaning of content of what this pointer points to. The mapping is provided from V2X control function, so V2X control function still understands the meaning.

	ITRI
	a)
	If the Tx profile is transparent, this will allow enhancement in performance and limited the UE capability on general performance for CA in PC5 

	Ericsson
	a)
	Agree with above comments

	CATT
	a)
	Only AS layer should know it. 


Option a): 8
Option b): 0

Rapporteur Comments: All companies except one agreed with option a).
Proposal 3 The contents of TX profile are transparent to V2X layer of the UE.

2.2 How to represent and configure TX profile 

Given the contents provided in the answers of Q1, there are different ways to represent a TX profile and then provide a “pointer” for the V2X control function to create semi-static/static configuration. To provide ASN.1 as the intended outcome of this discussion, a specific format to represent the TX profile must be decided.  Also, RAN2 need to consider future-proof solution for this, as suggested by SA2. 

Here, two exemplary approaches are given as below.  The first choice is to define a TX profile table as shown in the figure blow.

*please note that the figure below is just an example, the exact contents to be included in the table depend on the discussion outcome of Q1.
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As shown in the figure above, each TX profile is associated with an index of the table. This index value is provided to V2X layer as the “pointer” to identify the corresponding TX profile configuration of each PSID/ITS-AID. The advantage of this approach is that each TX profile is uniquely represented with a clear explicit index. The shortcoming of this approach is that the table may grow fast when a new release is introduced because for any “multiple-choice” combinatory transmission mechanisms (e.g., R14 or R15 or R16), it will need duplicate many existing entries, for adding a new transmission feature.

In the 2nd approach, a bitmap could be used to define the TX profile configurations. Each bit of this bitmap is used to represent a unique transmission feature. The pointer to be used by V2X layer to identify the TX profile is exactly the value derived by the “unsigned integer value” represented by the bitmap (MSB to LSB). 
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The advantage of this approach is that the size of bitmap is linear to the number of TX PHY features. But the drawback of this approach is that some of the values may not be technically meaningful. For example, it may not make sense to have both “64-QAM” bit and “R14” bit set as “1”. So, the “unsigned integer” value represented by this bitmap may not point to a legitimate TX profile. Of course, this issue can be avoided by V2X control function to 

Given the above two examples, companies are also welcomed to provide other design choices.

· Question 3:  Which design approach shall be used to represent TX profile in pre-configuration?
a) Table-based approach.

b) Bitmap-based approach.

c) Other, please explain.

	Companies are invited to provide views below for Question 3

	Companies
	Preferred options
	Comments if any

	OPPO
	B
	We see the two solutions as essentially 
quivalent, i.e., either decimal or binary pointer. Generally, we also share the analysis by the rapporteur on the pros/cons of the two options. However, for the disadvantage of b, it depends on whether 64QAM is mandate (as mentioned for Q1) and how to define bit-2 (e.g., one can interprate that combination as the packet allow either R14 format or R15 format with 64QAM).

Considering the specification effort, option b) is preferred – otherwise, 2^M entries have to specified for M release / features.

	Intel
	A
	We prefer the table format as it offer a cleaner design. For the bitmap, some values would be invalid anyway (as pointed out) and would need additional specification effort to avoid.

	Huawei
	a)
	Considering that for each packet only one type of Tx profile is indicated, the table-based approach, i.e. using an ID/Index, is more favorable than bitmap-based approach from the signaling overhead perspective. Even for the future release extension issue as mentioned by the rapporteur, we are unclear for the time being why combinations have to appear in the future.  

	LGE
	b)
	b) is more future proof and the way to save bits when we consider more features will be introduced in future. 

	ZTE
	a)
	Table-based approach is more straightforward. NR-based V2X will be studied next stage, it seems not necessary to consider forward compatibility for LTE-based V2X. Thus three or four entries are enough. For bitmap format, the drawback is analyzed as rapporteur.

	Qualcomm
	b)
	Weighing the benefits and shortcoming of two options, Option b) is still better in terms of scalability. It is not a big deal in Rel-15, but once NR V2X work is considered, then using Option a) would need creating many different combinations of TX methods in the table will be an issue.

	ITRI
	a)
	We agree about table based approach

	Ericsson
	a)
	The table-based approach is simpler

	CATT
	b)
	I think the bitmap it simple and clear, and less ambiguity. 


Option a): 5 companies
Option b): 4 companies

Rapporteur Comments: There is no clear majority view of the format of TX profile. RAN2 need to further discuss this.
Proposal 4 RAN2 further discuss and decide to select either table-based or bitmap-based format for representing TX profile.

In RAN2#101bis, RAN2 agreed that pre-configuration will include Tx profile but left an FFS for whether NW configuration can include Tx profile.
· Question 4: Can TX profile be configured by the eNB? 

a) Yes.
b) No.

	Companies are invited to provide views below for Question 4

	Companies
	Preferred options
	Comments if any

	OPPO
	B
	We do not see the logic here – TX profile is service specific, and configured above V2X layer. So the question seems to say whether RAN (eNB) can control some function above AS layer, which seems not a reasonable way anyway.

	Intel
	B
	Same view as above. The determination of the TX profile is service specific and should be done at the V2X layer. 

	Huawei 
	a) 
	We are not quite convinced with the way of saying that which transport format is used for a Tx profile is something purely above the AS. Though we agree Tx profile is service specific, however, which transport format is used to transmit in RAN is of course an AS stuff, and should thus be decided by the eNB for in-coverage UEs. Specifically, the eNB can definitely have the way to get information on the service characteristics/requirements for each Tx profile from the Core (e.g. V2X ctrl function), and then determines specific transport format each Tx profile should apply by taking into account these service requirement related information as well as the radio resource parameters/configurations in RAN. Note that this is something logically aligning with the radio bear configuration in Uu (i.e. the eNB gets service related information from the core NW and decides the parameters for the corresponding RB in RAN).  

	LGE
	b)
	According to requirements, Tx profile depends on type of V2X service. However, eNB does not have any information about V2X service and mapping between V2X service and Tx profile. Additionally, there is no standardized way for eNB to get such information from V2X control function. 

	ZTE
	b)
	Agree with OPPO and Intel.

	Qualcomm
	b)
	It is not necessary to have eNB control the configuration of TX profile because the V2X control function is already regarded as part of network control. From RRC perspective, the radio resource pools are provided as a means to support the V2X transmissions in Rel-15. Not sure why eNB need to do something extra other than configuring the carrier frequencies and resource pools.

	ITRI
	a)
	In general, it is left for NW to configure TX profile but we can allow eNB to configure TX profile as an option which suit certain deployment scenarios 

	Ericsson
	b)
	Agree with above comments on option b)

	CATT
	b)
	We have agreed that upper layer generates the Tx profile, rather than NW. 


Option a): 2 companies
Option b): 7 companies

Rapporteur Comments: The majority view is to not allow eNB to configure the TX profile.
Proposal 5 No need for eNB configuration of TX profile.

2.3 Others

Please comment if there are any other critical issues regarding the usage and design of TX profile that need to be discussed here as well. 

Question 5: What is the relationship between TX profile and PSSCH_TXForamt parameter included in RAN1 LS (R1-18055620)?
	Companies
	Comments if any

	Intel
	Since there seems to be confusion as to the relationship/association between the PSSCH_TXFormat and TX Profile, it should be clarified if there is a 1:1 correspondence between the two? If there is consensus in Q1, this can be discussed further.

We think that they basically accomplish the same functionality, which is to specify transmission format for V2X packet from a given service (based on the mapping table above).



	LG
	The PSSCH_TXFormat has been discussed in another email discussion thread. We don’t think additional parameter except for Tx profile to select physical V2X format needs and regarding to PSSCH_TXFormat, there is no consensus with SA2. Thus, we think only Tx profile needs for selecting physical V2X format

	Qualcomm 
	Qualcomm agrees that PSCCH_TXForamt shall not duplicate the same function provided by TX profile configuration. Our understanding is that PSSCH_TXFormat is related to the MCS table introduced for 64-QAM. That is why this parameter is listed in an entry in spreadsheet begins with “64QAM”. If RAN2 can find a way to resolve MCS table incompatibility issue without using PSSCH_TXFormat, then that will be no issue at all.

	Ericsson
	It is essentially the same thing.

	
	


Rapporteur Comments: All the companies answered this question believe that TX profile configuration already covers the information about “whether a transmission is in Rel-14 or Rel-15 format” and there is no need to have another parameter to indicate the same thing. However, since only 4 companies have shared views of this issue, so we recommend RAN2 discuss and try to agree this view in the meeting.
Proposal 6 RAN2 shall discuss and try to agree that only TX profile is used to mandate whether the transmission is in Rel-14 format or Rel-15 format, and no need to have another RRC parameter (e.g., PSSCH_TXforamt) for this purpose.
Question 6: Any other critical TX profile issues that need to be discussed here?
	Companies
	Comments if any

	OPPO
	One left issue is about how to handle the case that on the one hand, TX profile indicates Rel-14 format should be used, yet on the other hand, PPPR value indicates that duplication needs to be done.

	
	

	
	

	
	

	
	


Rapporteur Comments: This issue is raised by one company (OPPP) but there is no any response from other companies. OPPO did not provide any proposals to solve this issue, either. So, we cannot reach any essential proposals based on this discussion. It is suggested to discuss this issue again in the meeting separately.
3 Conclusion
This contribution summarizes the email discussion on the TX profile. Based on companies’ input, the proposals achieved by this email discussion are shown as follows.
Proposal 1 The following transmission mechanisms to be indicated in Rel-15 V2X as part of the TX profile(s) 

Transmission with Rel-14 only.

Transmission with Rel-15 only.

Transmission with either Rel-14 or Rel-15.

Proposal 2 RAN2 to further discuss whether Rel-15 64-QAM shall be indicated separately in a TX profile. 
Proposal 3 The contents of TX profile are transparent to V2X layer of the UE.
Proposal 4 RAN2 further discuss and decide to select either table-based or bitmap-based format for representing TX profile.
Proposal 5 No need for eNB configuration of TX profile.
Proposal 6 RAN2 shall discuss and try to agree that only TX profile is used to mandate whether the transmission is in Rel-14 format or Rel-15 format, and no need to have another RRC parameter (e.g., PSSCH_TXforamt) for this purpose.
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