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1 Introduction
This document is a summary of the email discussion [96#59][LTE/V2X] -  Uu/SL prioritization
[96#59][LTE/V2X] -  Uu/SL prioritization – Huawei 

-
Prioritization aspects between different channels/procedures  

-
Power sharing aspects and how to prioritize 

-
Deadline: Friday 06/01/2017

This email discussion mainly aims to collect companies’ perspectives on how to handle prioritization and power sharing between UL transmission and V2X SL transmissions when they coincide with each other. Particularly, the discussion will be carried out based on related agreements and working assumptions already reached by RAN1. 

2 Discussion
In RAN1 #86b meeting, RAN1 agreed to consider the following capabilities of LTE V2X UEs on Tx chain and power budget.
Table 1. RAN1 agreements on the possible cases for UE Tx RF capability [1]
	Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.


In addition, during RAN1 #86b and #87 meetings, some agreements and working assumptions were also made with respect to prioritization or power sharing between UL and V2X SL transmission, as follows. 

Table 2. RAN1 agreements/working assumptions on UL Tx/V2X SL Tx prioritization or power sharing [1][2]
	Agreement: When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 
· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped

Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.


From the above agreements/working assumptions reached by RAN1 so far, it can be seen that when UL Tx and V2X SL Tx coincide with each other, the UE may either prioritize one of UL/V2X SL transmission over the other, or perform power budget sharing for simultaneous UL and SL transmission, relying on its actually RF capability for transmission (i.e. the 3 possible cases in Table 1) as well as a (pre)configured PPPP threshold.
Therefore, based on above RAN1 agreements/working assumptions, this email discussion will discuss the issues on the following three aspects:
· Use cases for UL/V2X SL prioritization and power budget sharing 

· PPPP threshold related aspects

· Power control aspects for V2X SL Tx

2.1 Use Cases for UL/V2X SL Prioritization and Power Budget Sharing
2.1.1  Applicable Cases for Prioritization between UL Tx and V2X SL Tx
As per RAN1’s agreements in Table 2, as long as a UE performs UL Tx and V2X SL Tx in the shared (or same) carrier frequency, it should drop either UL Tx or V2X SL Tx when the two transmissions overlap with each other in time domain. By contrast, for a UE performing V2X SL Tx and UL Tx in different carrier frequencies, when the two transmissions coincide, the UE may either select one of UL TX and V2X SL Tx to transmit or alternatively share power budget between UL Tx and V2X SL Tx for simultaneous transmission. Such a choice may depend on the UE’s actual Tx RF capacity. 
Thus, it may be worth first confirming in which case(s) the UE should actually perform prioritization between UL Tx and V2X SL Tx and select only one of them for actual transmission. 
· Question 1:  In which case(s) should a UE perform prioritization between UL Tx and V2X SL Tx and select only one of them to actually transmit, when UL Tx and V2X SL Tx coincide with each other?
a) The UE performs UL Tx and V2X SL Tx in the shared (or same) carrier frequency (as per RAN1 agreement)

b) The UE performs UL Tx and V2X SL Tx in different carrier frequencies but equipped with a Tx chain that can be switched between UL carrier and V2X SL carrier (e.g. Case 3 in Table 1 for different carrier frequencies.)
c) Others.
	Companies are invited to provide views below for Question 1

	Companies
	Preferred options
	Comments if any

	Huawei
	a), b)
	Option a) is RAN1 agreement, so we think it should be followed. 

There is also likely the situation where the total number of UL Tx and V2X SL Tx overlapped in time domain is larger than the number of Tx chains equipped by the UE, such that the UE may need to select either UL Tx or V2X SL Tx for some of its Tx chains, in case these Tx chains can be switched between UL carrier and V2X SL carrier.  For example, the UE has only one Tx chain that can be switched between UL carrier and V2X SL carrier, but it has a UL Tx and a SL Tx coincide.  So we think that Option b) may be the case that needs to perform prioritization as well. 

	Ericsson
	a) and b)
	In a) some form of prioritization is clearly needed for Case 3, for Case 2 no prioritization is needed if the power is sufficient. With respect to Case 1 it becomes a bit strange, as this assumes the UE could tune both TX chains to the same carrier and thereby avoid prioritization. So theoretically, no prioritization would be required for Case 1.

It seems b) only applies to Case 3? If so, then some prioritization is needed. 

	ZTE
	a) b)
	As to QC’s comments, if acceptable for most companies, it could be captured using a general paragraph in TS36.300.

	CATT
	a) and b)
	We agree with QC that these  cases can be captured in 36.300 but no impact to other specs. 

	LGE
	a), b)
	We think a) and b) are aligned with the agreements/working assumptions reached in RAN1.

	OPPO
	a) and b)
	Option a) and b) are aligned with the agreements in Table 1. We also agree with Qualcomm’s comments that this aspect is UE implementation issue, and there may not be any RAN2 specification impact.

	Potevio 
	a) b)
	We agree with LGE’s comments.

	Nokia
	a) and b)
	If RAN1 has strong reasons for such differentiation between shared/same and different carrier cases, it might be better to specify in exactly which cases UE should perform UL and SL prioritization. Otherwise we believe both cases should be considered.

	Coolpad
	a) and b)
	Agree with QC’s comments.  Seems no impacts to RAN2 specifications other than 36.300.

	Samsung
	a), b)
	It is needed to specify how UL Tx or V2X SL Tx are prioritized and switched in case b. As Huawei mentioned, only one of UL Tx and V2X SL Tx should be allowed for transmission when the two transmissions coincide if UE have only one Tx RF chain.


Option a): 10

Option b): 10

Rapporteur Comments: All of the companies with inputs to this question agree that a UE needs to perform prioritization between UL Tx and V2X SL Tx overlapped in time domain (i.e. select one of UL Tx and V2X SL Tx to actually transmit with the other having to be dropped) in both cases as described in Option a) and Option b). 
Proposal 1: A UE needs to perform prioritization between UL Tx and V2X SL Tx which are overlapped in time domain in the following cases:

· The UE performs UL Tx and V2X SL Tx in the shared (or same) carrier frequency;
· The UE performs UL Tx and V2X SL Tx in different carrier frequencies but equipped with one single Tx chain that can be switched between UL carrier and V2X SL carrier.
2.1.2 Applicable Cases for Power Budget Sharing for Simultaneous UL Tx and V2X SL Tx
According to the UE Tx capabilities in Table 1, a UE may be equipped with separate Tx chains respectively for UL and SL, which may enable simultaneous UL Tx and V2X SL Tx. Besides, since the UE is also likely to have shared power budget for its UL Tx and V2X SL Tx chain(s), there is also the possibility that the UE needs to share its power budget between UL Tx and V2X SL Tx in the case of simultaneous transmission. 

Below, we aim to clarify the cases where a UE needs to perform power budget sharing for simultaneous UL Tx and V2X SL Tx as in the question below. Note that simultaneous transmission is allowed only if UL Tx and V2X SL Tx are performed in different carrier frequencies, since for the shared (or same) carrier frequency only one of UL Tx and V2X SL Tx is allowed to be transmitted as per RAN1 agreement in Table 2. 

· Question 2:  In which case(s) does a UE need to perform power budget sharing between UL Tx and V2X SL Tx for their simultaneous transmission in different carrier frequencies?
a) Case 1 in Table 1;

b) Case 2 in Table 1;

c) Case 3 in Table 1 (e.g. some shared Tx chains used for UL Tx while some others used for V2X SL Tx); 

d) Others. 
	Companies are invited to provide views below for Question 2

	Companies
	Preferred options
	Comments if any

	Huawei
	b), c)
	For Case 1, there is no need to share power budgets because the UEs’ UL Tx and V2X SL Tx use separate ones. As a total power budget is shared by UL Tx and V2X SL Tx in both Case 2 and Case 3, power budget sharing thus needs to performed for the cases described in Option b) and c) . 

	Ericsson
	b)
	It is needed when simultaneous UL Tx and V2X SL Tx by separate TX chains in different carrier frequency. Case 3 in table 1 only targets shared TX chain. For the case that “some shared Tx chains used for UL Tx while some others used for V2X SL Tx”, it is option b (i.e., case 2 in table 1 above).

	ZTE
	b) c)
	We also tend to agree with QC. Power control would be only described in PHY spec. 

	CATT
	b) and c)
	In case a)  the separate Tx chains uses separate power budge, no need to perform power budge. 

	LGE
	b)
	Since b) are addressing the case of sharing power budget, these cases are applicable. Since c) is using sharing Tx chain, either UL or SL is transmitted so that it does not necessary to adjust power.

	OPPO
	b)
	We also consider the power budget sharing is necessary for b). However, for c), since the UL and SL will not be used simultaneously, we are not sure why sharing the power budget is needed. Regarding the case mentioned in the example, we tend to agree with Ericsson that it belongs to Case 2 in Table 1.

	Potevio 
	b) c)
	It is clear that the Case 1 can be excluded from the options. And the UL Tx and SL Tx of Case 2，3 share power budge in Table 1. So, a UE need to perform power budget sharing between UL Tx and V2X SL Tx for their simultaneous transmission in different carrier frequencies in Case 2 and Case 3.

	Nokia
	b)
	In general, we tend to agree with Qualcomm and started wondering what kind of output is expected from Q1 and Q2. Perhaps it may be a good idea to cover something in a descriptive manner. We share LG’s understanding expressed above. It appears the statements in Table 2 somewhat exclude addressing Case 3 from Table 1 (as it won’t happen simultaneously, due to shared Tx chain).

	Coolpad
	b)
	Agree with LGE that only b) should be taken into account.

	Samsung
	b), c)
	Power budget sharing between UL Tx and V2X SL Tx can be applicable for Case 2 and Case 3 if UE have RF chains more than one.


Option a): 0

Option b): 10
Option c): 5
Rapporteur Comments: All of the companies with inputs to this question agree that a UE should perform power budget sharing for simultaneous UL Tx and V2X SL Tx, in case the UE is equipped with separate UL Tx and SL Tx chains which use shared power budget (Case 2) and performs UL Tx and V2X SL Tx in different carrier frequencies.  
However, companies hold different views for Option c), i.e. whether a UE, which performs UL Tx and V2X SL Tx in different carrier frequencies but equipped with Tx Capability as Case 3, also needs to perform power budget sharing. The divergence is mainly that some companies think Case 3 refers to only one shared Tx chain for UL and V2X SL, whereas some others think that in Case 3 there can be RF chains more than one. Despite the divergence, it seems that Option c) and Option b) can be merged to one common case that “a UE has some Tx chains used for UL Tx and some other Tx chains used for V2X SL Tx which however share the power budget”. Hence, it is proposed as follows. 
Proposal 2: In the case that the UE performs UL Tx and V2X SL Tx in different carrier frequencies and the UE has some Tx chains used for UL Tx and some other Tx chains used for V2X SL Tx which share the power budget:
       A UE may perform power budget sharing for simultaneous UL Tx and V2X SL Tx, or may drop UL TX based on PPPP threshold.
2.2 PPPP Threshold Related Aspects 
According to RAN1’s agreement/working assumptions in Table 2, a (pre)configured PPPP threshold is needed for both prioritization between UL Tx and V2X SL Tx as well as power budget sharing for simultaneous UL Tx and V2X SL Tx. So, in this section the aspects related to PPPP threshold are to be discussed. 

2.2.1  On Priority Order between UL Tx and V2X SL Tx
As per RAN1’s agreements/working assumptions in Table 2, the prioritization between UL Tx and V2X SL Tx, if needed, will be conducted based on a (pre)configured PPPP threshold. Specifically, RAN1 agreed that “The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.” This means that as long as the PPPP of V2X SL Tx is above the PPPP threshold, the V2X SL Tx is to be anyway performed with UL Tx having to be dropped, regardless what data is actually to be transmitted over UL and no matter how important the data for the UL Tx is.
Therefore, if we directly follow this agreement, it seems whether to prioritize UL Tx/V2X SL Tx over the other completely depends on the relative PPPP of the V2X SL Tx to the PPPP threshold, leaving the priority of the actual UL Tx not fully considered. However, there seems to be also some situations where UL TX is also very crucial, and some types of UL Tx may even need to be prioritized even though the PPPP of V2X SL Tx is above the PPPP threshold.  To this end, it may worth also taking the specific type of actual UL Tx into account, in addition to the PPPP of V2X SL Tx, for the prioritization.
The following question is whether the actual type of UL Tx should also be considered for the prioritization between UL Tx and V2X SL Tx. 
· Question 3:  Besides the PPPP of V2X SL Tx, should the actual type of UL Tx also be considered regarding the prioritization between UL Tx and V2X SL Tx?  
a) Yes.
b) No. If this option is chosen, please clarify the reasons.
	Companies are invited to provide views below for Question 3

	Companies
	Preferred options
	Comments if any

	Qualcomm
	b)
	It was extensively discussed in RAN1, and understanding is that V2X transmission is related to safety messages can be more important (hence PPPP threshold) than the WAN communication which can be related to infotainment purposes. In our opinion,   safety messages are transmitted once in a 100ms, missing WAN during that time should not be big issue; Otherwise if UE can’t perform safety message properly then only option left with the UE is to detach itself from WAN.

	Huawei
	a)
	In Rel-12/13 D2D, prioritization issue among uplink, sidelink communication and discovery was actually concluded by RAN2 and a priority order was accordingly specified in TS 36.300.  Following this precedent, therefore, we think that the priority between uplink communication and V2X sidelink communication should also be decided by RAN2, whereas the final conclusion can be made based on, but not limited to, related RAN1 agreement. 

	Ericsson
	a)
	As answered to question 4 below, uplink physical channel type and logical channel type are important aspects to determine whether UL Tx should be prioritized under the control of network.

	ZTE
	a)
	The RACH procedure over Uu interface should be prioritized over the whole V2X SL communication.

	CATT
	b)
	If we specify some type of UL Tx packet, it would be too complex and too difficult to define which Tx packet are over SL transmission. 

	LGE
	a)
	In order to reduce possible degradation of Uu operation performance, the actual type of UL Tx should be considered.

	OPPO
	b)
	We are not sure if too many aspects are considered, whether it is easy or possible to determine the prioritization between Uu and SL, thus, we prefer that the solution should be simple and clear.

	Potevio 
	a)
	Compared with V2X SL Tx type, some crucial UL Tx type needs to be prioritized.

	Nokia
	a)
	It is a bit misleading and biased to assume the SL V2V will be always safety-critical while UL WAN would be intended to use for infotainment or any other negligible services. As discussed further (in case of Question 4), we believe there may be cases when it is still important to prioritize Uu/UL transmission. Thus, the type of UL Tx should be taken into account. It also seems to be more flexible, tangible and future-proof to specify “UL Tx type versus SL’s PPPP”.

	Coolpad
	b)
	We think that for the sake of simplicity, priority is done per UL or SL and it is too complex if some UL Tx packets are treated exceptionally.  By specifying a proper PPPP threshold, UL Tx are only deprioritized by the SL Tx with high PPPP values.

	Samsung
	a)
	We sympathize the V2X message is highly related to the safety message, so it is really necessary that the high priority V2X SL traffic (e.g., above PPPP threshold) should be prioritized over Uu. However, we think adding some exceptional case to protect very important Uu transmission e.g., RACH, specific SRB which is related to RRC connection even if the PPPP of V2X SL packet is above the PPPP threshold. It is possible that the discovery gap in Rel-13 D2D is a good baseline.


Option a): 7
Option b): 4
Rapporteur Comments: A majority of companies choose Option a) and thus may think that the actual type of the UL Tx should also be taken into account besides the PPPP of V2X SL Tx and PPPP threshold, when the UE performs prioritization between UL Tx and V2X SL Tx. In this case, some crucial UL Tx may be necessarily prioritized over V2X SL Tx even if its PPPP is above PPPP threshold. However, several other companies think this may make things too complicated. 
Proposal 3: RAN2 is suggested to further discuss whether the actual type of UL Tx should also be considered besides the PPPP of V2X SL Tx and PPPP threshold, with respect to prioritization. 
As seen from [3][4][5], there were several companies that proposed some “Exceptional” cases where some certain types of UL Tx should be prioritized over any V2X SL Tx regardless the PPPP threshold. 
If there would be such cases, it seems that these types of UL Tx should be prioritized over any V2X SL Tx in case the UE performs prioritization, or the power budget should be firstly allocated to these UL Tx before being allocated to any V2X SL Tx in case the UE performs simultaneous UL and V2X SL transmission. 
Therefore, the following question is about whether to specify in the standard any such case where UL Tx should be prioritized over any V2X SL Tx regardless the PPPP threshold.
· Question 4:  Is there any type of UL Tx that needs to be specified in the standard as prioritized over any V2X SL Tx regardless the PPPP threshold? 
a) Yes, random access. 

b) Yes, MAC CE. 

c) Yes, SRB.
d) Yes, scheduling request.
e) Yes, some certain DRBs, as configured by the eNB. 
f) No need to specify. If this option is selected, please clarify the reason.  

g) Others. 
	Companies are invited to provide views below for Question 4

	Companies
	Preferred options
	Comments if any

	Qualcomm
	f)
	Since this issue occurs only for 4 and it is not an issue for mode 3 (because in mode 3 eNB is aware when it is scheduling this UE in UL and SL) so as mentioned above for Question 3 that “In our opinion, safety messages are transmitted once in a 100ms missing WAN during that time should not be big issue, otherwise if UE can’t perform safety message properly then only option left with the UE is to detach itself from WAN.

	Huawei
	a), b), c), d), e)
	We are not completely convinced that V2X SL Tx, even if its PPPP is above PPPP threshold, must be prioritized anyway no matter what UL Tx actually is. Also, as our input above for question 3, we think that the priority issue should be eventually addressed in RAN2, with the RAN1 agreement on PPPP threshold taken into account. 

Technically, some UL transmissions related to control information transport (e.g. RACH, SR, SRB0/1/2, MAC CE, etc.) are quite fundamental for the UE to work normally in the NW, and thus can be very crucial. So Option a) ~ d) may make sense. Moreover, some operators may want to prevent the performance of some certain types of data traffic over Uu, which they treated as more important than V2X services, from being affected by V2X SL Tx as much as possible, and thus may want to prioritize these specific Uu traffic over whatever V2X Tx over sidelink. From the perspective of Spec flexibility, we should not exclude the support of such a possible case from the specification. So we think Option e) makes sense as well. 
In addition, though for a single V2X message flow safety messages are transmitted once in a 100ms, the UE, however, may have several V2X flows in parallel, which may enlarge the possibility that V2X SL Tx and UL Tx overlap in time domain and further lead to the drop of UL Tx more frequent. This further justifies the need for prioritize some key UL Tx over V2X SL Tx. 

	Ericsson
	a), c) and e) 
	PRACH is very important and should always be prioritized. For PUSCH, it depends on logical channel types (LCID) to determine whether to prioritize, for certain SRBs and / or certain DRBs. 

	ZTE
	a)
	RACH plays an essential role for UE to get synchronized and connected to network. If the UE loses UL synchronization or network connection, all operations would be blocked.
As to QC’s comment, we should also consider some extreme cases where the V2X SL takes smaller SPS periods, e.g. 20ms with 2 booked procedures and retransmission, which might require non-negligible time opportunities in SL.

	CATT
	f)
	Refer our answer in Q3. Furthermore, obviously that the circumstance of V2X is different with that of D2D, V2V is quite more safety related, and it is very delay sensitive, if the V2V message is not sent in any cases, people may get killed and you may not have a change to send the V2V message again, that’s why we must insure the transmission of V2V message. 

	LGE
	a),b),c),e)
	a) Random access: This is similar to prioritization between gap and random access. 

b) MAC CE: Some MAC CEs (e.g. C-RNTI MAC CE or BSR) are prioritized when the UE performs LCP. These MAC CEs may have higher priority over SL Tx.

c) Specific SRB: Since RRC messages over SRB1 is regarded as basic procedure for maintaining RRC connection, it may be prioritized. 
e) Higher priority Uu bearer: For instance, there could traffic in bearer (e.g. QCI2/5) which has higher priority than bearer for V2X sidelink communication. Although direct comparison between the priority of Uu bearer and the one of sidelink bearer, it seems to be possible to compare the priorities of those two bearers considering the newly introduced QCI 75/79 would be used for V2X if Uu interface is used. One of the ways to prioritize Uu over SL, the network might provide the logical channel identity or priority which should be prioritized over SL though the PPPP of SL PDU is above PPPP threshold.

	OPPO
	f)
	Agree with the comments made by Qualcomm and CATT

	Potevio
	a), b), c), d), e)
	Considering there will be some crucial type transmitted in UL, some control information (e.g. RACH, SR, SRB and some DRB, MAC CE, etc.) should be specified as prioritized over any V2X SL Tx.

	Nokia
	a), b), c)
	Regarding a) – it may be even further distinguished between sending the RACH preamble and MSG3. Theoretically, UE can plan and therefore – avoid sending RACH preamble in a way it would conflict with SL Tx (in time domain). However, we would not like to downprioritize such an important procedure (as a whole), in comparison to the SL Tx.
With respect to b), according to TS 36.321, MAC CE priority is checked between UL CCCH and other logical channel including SRBs, if UL CCCH and SRB’s priority vs. SL Tx is configurable, MAC CE should be configurable too. If UL CCCH and SRBs always have higher priority than SL Tx, MAC CE should also have higher priority.
e) is considered by relative priority between UL and SL Tx discussed in Question 3. The same could theoretically be applicable to c). 

	Coolpad
	f)
	Agree with Qualcomm, CATT and OPPO.  As mentioned above, we think that by specifying a proper PPPP threshold, UL Tx are only deprioritized by the SL Tx with high PPPP values.

	Samsung
	a), c)
	It is needed to prioritize the Uu transmission for RACH and some specific SRB related to RRC connection over V2X SL Tx since those are inevitable for some important procedures, e.g. synchronization and RRC connection, it is necessary to prevent these procedures from hindering by high priority V2X SL Tx, especially considering that cellular transmission may also safety related (e.g. emergency call). Moreover, we think that the resulted PRR loss of high priority V2X packet is marginal since the frequency of UE performing RACH is pretty low.


Option a): 7
Option b): 4
Option c): 6

Option d): 2

Option e): 4

Option f): 4
Rapporteur Comments: Among those companies (7) who would like to consider also actual UL Tx type during prioritization, all select Option a) and think that UL Tx of RACH should be prioritized over any V2X SL Tx regardless PPPP threshold. Also, an overwhelming proportion of these companies (6/7) also think that SRB should also be tackled in this way by selecting Option c). For other potential UL Tx types, opinions from companies are divergent. 
Proposal 4: If it can be agreed to also consider actual UL Tx type for UL/V2X SL prioritization (depending on Proposal 3), at least RACH and SRB should be prioritized over any V2X SL Tx, regardless PPPP threshold. 
2.2.2  Configuration of PPPP Threshold  

Note that only those RRC_CONNECTED UEs are likely to have UL Tx and thus involved in the prioritization or power budget sharing issue between UL Tx and V2X SL Tx. As for a RRC_CONNECTED UE, it is intuitive that the PPPP threshold can be configured in a UE specific way by the eNB via dedicated RRC signalling. 
The following question is to discuss whether it is enough to use RRC dedicated singling to configure the PPPP threshold for each UE. 
· Question 5:  From a signalling perspective, is it enough to configure the PPPP threshold to each UE via RRC dedicated signalling? 
a) Yes.
b) No. If this option is chosen, please clarify the reasons and provide other solutions.
	Companies are invited to provide views below for Question 5

	Companies
	Preferred options
	Comments if any

	Qualcomm
	b)
	Both configuration and pre-configuration needs to be considered. It can so happen that UE perform V2X in dedicated ITS spectrum and the WAN communication in commercial NW for e.g. infotainment. In this case eNB on commercial spectrum might not even support V2X.

	Huawei
	a)
	Obviously, only RRC_CONNECTED UEs are able to carry out uplink transmission and thus have the chance for the coincidence of UL Tx and V2X SL Tx. For RRC_CONNECTED UEs, dedicated signaling seems already enough for the PPPP threshold configuration. 

On the other hand, a preconfigured PPPP threshold may not work as an effective solution. Specifically, for an eNB that does not support V2X at all (e.g. an old version eNB), if a UE performs V2X sidelink communication over ITS dedicated carrier and uses a pre-configured PPPP threshold, the UE may actually transmit no data for some UL grant by prioritizing its V2X SL Tx, so that the eNB cannot receive any transmission from the UE on these UL grants but cannot know what actually happened. In such a case, as the eNB is unable to configure a PPPP threshold or take any other adoption to give considerations of both UL Tx and V2X SL Tx performance, the performance of the UE’s UL Tx is out of the control of the NW and thus quite likely to be affected. 

	Ericsson 
	b)
	For the case that UE operates simultaneously on 1) carrier A for V2x communication over PC5 interface based on pre-configuration due to out of coverage, and 2) carrier B for Uu interface (without inter-carrier configuration), PPPP threshold should be included in the pre-configuration. Besides, PPPP threshold configuration via broadcasted system information can be more resource efficient, so should not be excluded.

	ZTE
	b)
	Normally speaking, the PPPP threshold should be a fixed value for all or most V2X UEs. Hence we think broadcast signaling could reduce the signaling overhead. And if some special UEs require different configuration, dedicated signaling could be used.

Then, regarding pre-configuration proposed by QC, we agree with HW it might impact Uu link adaptation. 

	CATT
	b)
	Agree with the scenario for preconfiguration in case the eNB on commercial spectrum may not support V2X.

	LGE
	b)
	We also think that PPPP threshold is mostly fixed to a specific value. Thus, broadcasting and pre-configuration could also be considered.

	OPPO
	b)
	We are also considering that it’s quite difficult to assume that the eNB will definitely support V2X, thus, the pre-configuration is a straight forward way to solve the problem. When there is coverage from eNB, the dedicated signaling could be used to reconfigure the threshold if needed.

	Potevio 
	a)
	We agree with Huawei that dedicated signaling seems already enough for the PPPP threshold configuration.

	Nokia
	b)
	We agree with Ericsson and other companies using similar inferring and justifications. There seem to be solid use-cases where pre-configuration would be applicable. Furthermore, why not to broadcast such PPPP threshold in the system information when(ever) it is beneficial to ensure all UEs in certain area/cell should prioritize Uu/SL is the same manner?

	Coolpad
	b)
	We prefer pre-configuration and broadcast.  Dedicated signalling may be used to override the configurations but should not be the only way.

	Samsung
	b)
	We also think that the pre-configuration for PPPP threshold is needed as Ericsson explained.


Option a): 2
Option b): 9

· SIB also needed: 5

· Preconfiguration also needed: 8
Rapporteur Comments: No company seems to object dedicated signalling as a way for PPPP threshold configuration. A majority of companies, as seen from their comments, think that preconfiguration is also needed as a way for PPPP threshold configuration. The argument for this is mainly that the serving cell of a UE cannot always be assumed to support V2X. In addition, some companies also think in their comments that besides dedicated signalling, SIB can be considered to configure PPPP threshold as well. 
Proposal 5: All of dedicated signaling, SIB and preconfiguration can be used to (pre)configure PPPP threshold. 
Furthermore, since it is possible that the UE is actually having V2X messages with different PPPPs to be transmitted when its UL Tx and V2X SL Tx overlap in time domain, it is therefore necessary to determine which PPPP should be actually used to compare with the PPPP threshold. The following question is to discuss about this issue. 
· Question 6:  In the case of V2X messages with different PPPPs to be transmitted, which specific PPPP should be used to compare with the PPPP threshold?
a) The PPPP of the data with the highest priority in the MAC PDU to be transmitted.
b) Up to UE implementation.
c) Others.
	Companies are invited to provide views below for Question 6

	Companies
	Preferred options
	Comments if any

	Qualcomm
	a)
	This question is a bit misleading. The net effect should be such that only data with PPPP above threshold PPPP should be transmitted. So the upper layer PDU(s) with PPPP no higher than the PPPP threshold shall not be mixed with the higher PPPP packets in the same transmission which is overlapping in time with Uu WAN transmission 

	Huawei
	a)
	We think that the UE should decide, given a SL grant, whether sidelink is to be actually transmitted after the corresponding MAC PDU has been formed, and it is the highest PPPP included in the MAC PDU that should be compared with the PPPP threshold for such decision. This follows what Option a) tells. 

In fact, in existing TS 36.321, the following procedure of sidelink process is specified to decide whether sidelink can be transmitted for a given SL grant:  

To generate a transmission, the Sidelink process shall:

-
if there is no uplink transmission or if the MAC entity is able to perform uplink transmissions and transmissions on SL-SCH simultaneously at the time of the transmission, and:

-
if there is no Sidelink Discovery Gap for Transmission or no transmission on PSDCH at the time of the transmission:

-
instruct the physical layer to generate a transmission according to the stored sidelink grant with the redundancy version corresponding to the CURRENT_IRV value.
This means, as per existing specification, the UE just judges whether sidelink can be really transmitted after the MAC PDU is available, because in above procedure the sidelink process shall directly instruct the physical layer to generate a transmission (for the MAC PDU) after checking the conditions in the two “if” and deciding to really transmit sidelink.  

So, Option a) is basically quite in line with existing specification in logic, so it may be easier to be captured into existing procedures of sidelink process with mild modification. This is the reason why we select Option a).
By contrast, the solution proposed by Qualcomm above may function as another way to work, but it seems not quite in line with the procedure of existing specification. 

	Ericsson
	a)
	If the UE has data with priority level higher than the PPPP threshold, the side-link grant can be used to carry data with priority level lower than the threshold as well, so that the grant can be used as much as possible.

	ZTE
	a)
	a) is natural and in line with current MAC design.

And for QC’s comments, we would like to clarify that UE may reserve more resources than actually needed for the data with higher PPPP. In that case, UE will mix the data tagged with PPPP(s) lower than the threshold with the prioritized data together in one MAC PDU.

	CATT
	a)
	If b) is choosed, it would be difficult to standard the UE behaviors. Different UE behavior will result the PPP threshold meaningless. 

	LGE
	a)
	This option is simple and seems to be well incorporated with the current procedure.

	OPPO
	a)
	This is the simplest and the most reasonable way.

	Potevio 
	a)
	a)
is in line with RAN1 agreement，where the PPPP included in SCI is corresponded to the highest priority in the MAC PDU.

And it is easy to understand that the data with the highest priority in the MAC PDU should be transmitted if the priority exceeds the PPPP threshold. So, the PPPP of the data with the highest priority in the MAC PDU should be used to compare with the PPPP threshold to make sure the transmission of the data with the highest priority.

	Nokia
	a)
	UE shall decide based on the MAC PDU with the highest PPPP value. Regarding the issue what to do with the unused part of the grant: it depends whether UE still can change the TBS of SL Tx. If TBS/MCS cannot be modified, then perhaps the remaining resources should be filled by the “low priority data”. Otherwise, QC’s comment is reasonable.

	Coolpad
	a)
	We prefer option a) and even if MAC PDU with low PPPP values are mixed this option also works.

	Samsung
	a)
	We think the prioritization rule should be kept so only data with PPPPs above PPPP threshold should be transmitted after checking the priority.


Option a): 11
Option b): 0
Rapporteur Comments: All the companies agree that it is the PPPP of the data with the highest priority in the MAC PDU to be transmitted that should be compared with PPPP threshold, when the UE performs prioritization or power budget sharing between UL Tx and V2X SL Tx. 
Proposal 6: It is “the PPPP of the data with the highest priority in the MAC PDU to be transmitted” that should be compared with PPPP threshold.
2.3 Power Control Aspects for V2X SL Tx
It is possible that the allocation of power to V2X SL Tx is prioritized over UL Tx with its PPPP being above the PPPP threshold as per working assumptions in Table 2. Besides, RAN1 also made the following agreement to consider the minimum performance of some important V2X SL TX as in Table 1:
“RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX.”
From a perspective of power control, to achieve this, it seems reasonable to place a minimum power budget for V2X SL Tx in case the allocation of power to V2X SL Tx is prioritized, so that enough power can be allocated to V2X SL Tx in order to guarantee its actual transmission performance. 

The following question is to discuss how to ensure the minimum performance of V2X SL Tx in case its power allocation is prioritized over UL Tx. 
· Question 7:  In case the allocation of power to V2X SL Tx is prioritized, how should the power be allocated to V2X SL Tx so as to meet the minimum performance demand of V2X SL Tx?

a) A minimum power budget, Pmin, SL, is configured for V2X SL Tx, and is used to bound the minimum power actually allocated to V2X SL Tx in case power allocation to V2X SL Tx is prioritized. 

b) Up to RAN1.
c) No RAN2 action needed.

d) Others. 
	Companies are invited to provide views below for Question 7

	Companies
	Preferred options
	Comments if any

	Qualcomm
	c)
	RAN1 already agreed to power control formula. So if SL is prioritized UE just has to follow the agreed formula. We don’t need any extra mechanism.

	Huawei
	a)
	As seen from Table 1, RAN1 has agreed to ensure the “minimum performance of V2X SL Tx for at least some important V2X SL Tx” as well as “reduce possible degradation of Uu operation performance”. Therefore, in case V2X SL Tx is prioritized (and may thus be regarded as important Tx), on the one hand we should allocate some power to UL Tx to reduce the UL Tx performance degradation, and on the other hand there should be a bottom line for the power actually allocated to V2X SL Tx in order to ensure its performance. From a perspective of power allocation, a straightforward way to achieve this purpose is to specify a minimum power bound, e.g. a Pmin, SL as above Option a), used for the important V2X SL Tx when it is prioritized. 
Though RAN1 determined power control formulae for V2V sidleink communication, these formulae seems to give no consideration to the performance of SL Tx in the case of power budget sharing between UL and SL. As a result, there is the risk that the performance of either V2X SL TX or UL TX cannot be not ensured when the UE performs power budget sharing, if we directly reuse the existing V2V power control formulae defined in RAN1. Therefore, directly reusing RAN1 agreed power control mechanism for V2V seems not good. 

	Ericsson 
	b) or c) 
	It should be discussed in RAN1 instead of RAN2 here.

	ZTE
	b) or c)
	

	CATT
	b) or c)
	RAN1 shall make the decision.

	LGE
	b)
	Power control issues were discussed in RAN1 in case of D2D. Similarly, we think this issue is under the scope of RAN1.

	OPPO
	b) or c)
	

	Potevio 
	b) or c)
	It should be discussed in RAN1.

	Nokia
	b) and c)
	The exact power budget issues should be resolved in RAN1.

	Coolpad
	b) and c)
	This should be decided by RAN1.

	Samsung
	b) or c)
	RAN2 don’t need to discuss power control issue.


Option a): 1
Option b): 9
Option c): 9
Rapporteur Comments: From both the options selected and input comments, nearly all companies think that for power budget sharing of simultaneous UL and V2X SL transmissions, it is up to RAN1 how the power budget should be specifically allocated between V2X SL Tx and UL Tx and RAN2 does not need to discuss this.
Proposal 7: Regarding the power budget sharing of simultaneous UL Tx and V2X SL Tx, how the power budget should be allocated between the two transmissions is up to RAN1.
For those cases where the power budget does not need to be shared between UL Tx and V2X SL Tx (e.g. UL Tx and V2X SL Tx are in different TTIs, separate UL/SL power budget like in Case 1, etc.), the following question discusses how the power control should be performed for V2X SL Tx. 
· Question 8:  In the case that power budget does not need to be shared between UL Tx and V2X SL Tx, how the power control of V2X SL Tx should be performed?

a) Reuse legacy power control mechanism of V2V sidelink communication.
b) Up to RAN1.
c) No RAN2 action needed.
d) Others. 
	Companies are invited to provide views below for Question 8

	Companies
	Preferred options
	Comments if any

	Qualcomm
	c)
	RAN1 already agreed to power control formula. So if SL is prioritized UE just has to follow the agreed formula. We don’t need any extra mechanism.

	Huawei
	b) or c)
	We think that this is a RAN1 issue and has no RAN2 impact. 

	Ericsson 
	b) or c) 
	Although we tend to agree that the legacy power control mechanism for sidelink communication should be reused, it should be discussed in RAN1 instead of RAN2 here.

	ZTE
	b) or c)
	

	CATT
	a) 
	For those cases where the power budget does not need to be shared between UL Tx and V2X SL Tx (e.g. UL Tx and V2X SL Tx are in different TTIs,) is this an issue that we need to address? Because my understanding is this isn’t an issue at all since UL Tx and V2X SL Tx are in different TTIs, no power budget in this case. Even RAN1 don’t need any further enhancement to address this issue. 

	LGE
	b)
	Power control issues were discussed in RAN1 in case of D2D. Similarly, we think this issue is under the scope of RAN1.

	OPPO
	b) or c)
	

	Potevio
	b) or c)
	It should be discussed in RAN1.

	Nokia
	b) and c)
	As stated above – it seems to be beyond RAN2 expertise.

	Coolpad
	b) and c)
	This should be decided by RAN1.

	Samsung
	b) or c)
	This issue is related with RAN1.


Option a): 1
Option b): 9
Option c): 9
Rapporteur Comments: Also, a majority of companies think that in the case that no power budget sharing is needed between UL Tx and V2X SL Tx, how the power control of V2X SL Tx is performed is up to RAN1 without RAN2 impact. 
Proposal 8: In case power budget of V2X SL Tx does not need sharing with that of UL Tx, how the power control for V2X SL TX should be performed is up to RAN1.
3 Conclusion
In this email discussion, Uu/SL prioritization related issues are discussed. Based on the inputs and comments collected from companies, the proposals reached by this email discussion are listed as follows. 
Proposal 1: A UE needs to perform prioritization between UL Tx and V2X SL Tx which are overlapped in time domain in the following cases:

· The UE performs UL Tx and V2X SL Tx in the shared (or same) carrier frequency;

· The UE performs UL Tx and V2X SL Tx in different carrier frequencies but equipped with one single Tx chain that can be switched between UL carrier and V2X SL carrier.
Proposal 2: In the case that the UE performs UL Tx and V2X SL Tx in different carrier frequencies and the UE has some Tx chains used for UL Tx and some other Tx chains used for V2X SL Tx which share the power budget:
       A UE may perform power budget sharing for simultaneous UL Tx and V2X SL Tx, or may drop UL Tx based on PPPP threshold.
Proposal 3: RAN2 is suggested to further discuss whether the actual type of UL Tx should also be considered besides the PPPP of V2X SL Tx and PPPP threshold, with respect to prioritization.
Proposal 4: If it can be agreed to also consider actual UL Tx type for UL/V2X SL prioritization (depending on Proposal 3), at least RACH and SRB should be prioritized over any V2X SL Tx, regardless PPPP threshold.
Proposal 5: All of dedicated signaling, SIB and preconfiguration can be used to (pre)configure PPPP threshold.
Proposal 6: It is “the PPPP of the data with the highest priority in the MAC PDU to be transmitted” that should be compared with PPPP threshold.
Proposal 7: Regarding the power budget sharing of simultaneous UL Tx and V2X SL Tx, how the power budget should be allocated between the two transmissions is up to RAN1.
Proposal 8: In case power budget of V2X SL Tx does not need sharing with that of UL Tx, how the power control for V2X SL TX should be performed is up to RAN1.
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