[bookmark: OLE_LINK3]3GPP TSG RAN WG2 Meeting 102	                                                             	R2-1807264
Busan, Korea, 21st – 25th May, 2018

[bookmark: Source]Agenda Item:	10.3.1.5
Source:	MediaTek Inc. (Email Rapporteur)
[bookmark: OLE_LINK9][bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK8]Title:	Email discussion [101bis#73][NR UP] Parallel SR and RACH
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
This document is to trigger the following email discussion to clarify the issue(s) caused by parallel SR and RACH procedure, and evaluate the impact of possible solutions if needed considering limited time available.

[bookmark: OLE_LINK206][bookmark: OLE_LINK205][101bis#73][NR UP] Parallel SR and RACH (Mediatek)
	On parallel SR and RACH, identify the issue(s), and solutions, considering the “limited effort” 
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-05-10

2. Discussion

Issue identification:
During online discussion, the issue of simultaneous PRACH and PUCCH/PUSCH transmission was addressed and discussed [1][2]. To be specific, in NR we allow parallel SR and RACH procedure, and thus we may have simultaneous PRACH and PUCCH transmission in the same slot, as addressed in [3].  According to the principle of LTE DC, physical layer can handle simultaneous UL channel transmission, and always prioritize PRACH over PUCCH/PUSCH when the total required transmission power exceeds Pc,max. However, in NR PRACH may have lower priority than PUCCH/PUSCH from MAC perspective, and thus the strict priority order applied by physical layer causes wrong prioritization. For example, if PRACH transmission is triggered by RACH procedure of eMBB traffic whose LCH is not associated with a SR configuration, while PUCCH transmission is triggered by the SR procedure of URLLC, then physical layer may wrongly prioritize PRACH and thus interrupt SR for URLLC. To avoid URLLC QoS degradation due to wrong UL channel prioritization, MAC spec change is needed because physical layer has no information about PRACH priority, e.g. different RACH intentions (for pending SR of eMBB or for beam recovery) are expected to have different priority compared to PUCCH.

Observation 1: Without MAC involvement, physical layer has no information about whether PRACH has a higher priority over PUCCH/PUSCH, and thus a PRACH transmission triggered by eMBB may interrupt SR transmission of URLLC. 

Question 1: Do companies agree with observation 1? 
	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	PHY can apply simple rule of always prioritized PRACH as in LTE. As long as RAN2 does not have the special case of lower priority LCH triggered RACH for NR, there seems no need to distinguish.

	OPPO
	Yes
	It’s an issue due to the RACH triggered by lower priority LCH which has no SR configuration corresponding. If SR triggered by higher priority LCH is dropped, it may have impact to the QoS of higher priority data.

	Lenovo
	Yes
	PHY is not aware of the priority of the LCH which triggered RACH. Only MAC is aware of this. 

	Ericsson
	Yes
	Triggering of PRACH of a lower priority LCH can be handled in MAC if needed.

	Convida
	Yes
	The PHY does not have information necessary to properly prioritize RACH over PUCCH/PUSCH

	Qualcomm
	Yes
	

	Huawei
	Yes
	PHY is not aware of the priority of the LCH triggering RACH transmission and that triggering SR transmission. Only MAC knows that. 

	Intel
	Yes
	We also agree PHY has no information of LCH.

	Panasonic
	Yes
	We share same view as other companies, PHY is not aware of the priority of LCH.

	CATT
	Yes
	Not as severe as in LTE though since per RAN1 agreement, it is now left to UE implementation. UE knows the association between SR configuration and LCH. Smart UEs can decide to initiate RACH or SR based on this by implementation without needing to detail the interaction between MAC and PHY layer in the specification. URLLC performance cannot be guaranteed though.

	Vivo
	Yes
	

	ITRI
	Yes
	

	ZTE
	Yes
	We share the similar view as NOKIA and we also think there is no need to distinguish the purpose of RA

	LG
	Yes
	PHY is aware of neither data occurrence on a specific logical channel nor the priority of logical channels. 

However, Observation 1 doesn’t necessary mean that RAN2 should find a solution to resolve the problem. We need to discuss first whether it is a problem or not. From LG point of view, we think it is not a big problem to skip an SR for URLLC and prioritize the PRACH for eMBB because :
- the next SR transmission for URLLC would come soon as long as the SR is kept pending. 
- the network may know the existence of data upon reception of RACH. In this case, UL grant will be received and there is no problem foreseen due to the skipped SR transmission.


	III
	Yes
	We agree that SR transmission for URLLC is not interrupted when PRACH transmission is triggered. 

	ASUSTeK
	Yes
	

	Samsung
	Yes
	Agree with Observation 1, but find that its value is limited in the sense that – by agreeing with the Observation – we do NOT necessarily agree that there is an underlying issue. The observation says nothing about how frequently this ‘interruption’ may happen and what its impact on system performance might be (if any).



Summary 1: All (17) companies agree with observation 1 which identifies the issue to be discussed. One company thinks the identified issue is not a big problem, and RAN2 should discuss whether a solution is needed to resolve the problem. One company thinks the observation has limited value because it says nothing about the frequency this interruption may happen or the impact on system performance.

Latest RAN1 agreement:

During RAN1#92 bis meeting, RAN1 made some agreements as below, and accordingly send an LS to RAN2 [4].
	“UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in, at least, single CC and in intra-band CA, during any of the following scenarios:
· Same slot 
· When the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is less than N symbols
· N = 2 for 15 kHz and 30 kHz SCS. 
· N = 4 for 60 kHz and 120 kHz SCS.
· Working assumption: Reference SCS for determining N is the SCS for UL BWP.
· FFS: inter-band CA.
· Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.”



Based on RAN1 agreement, simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in single CC and in intra-band CA is not supported. This means that if simultaneous transmission occurs, either physical layer or MAC layer should decide which one UL channel should be transmitted.

Observation 2: Based on RAN1 agreement, simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in single CC and in intra-band CA is not supported. 
Observation 3: RAN1 agreement suggest that when simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in single CC and in intra-band CA occurs, one UL channel is selected by MAC or PHY to transmit.

Question 2: Do companies have the same understanding as stated in observation 2 and observation 3? 

	Company
	Yes/No
	Comments (if any)

	Nokia
	-
	Whether and for which cases it is possible to have simultaneous transmission of PRACH and other physical channels can be left for RAN1 to discuss/decide. 

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Ericsson
	
	Observation 2: We agree.
Observation 3: Our understanding of the RAN1 agreement is that two channels/signals will not be transmitted in the same slot and the selection of which one channel/signal to transmit is up to UE implementation from a RAN1 point of view. This means that if RAN2 wants to standardize which channel/signal to prioritize something needs to be specified in MAC. 
Our position is to not pursue further standardization in RAN2 on this matter. That is, we are fine with the RAN1 agreements.

	Convida
	Yes
	We should not the choice of RACH or PUSCH/PUCCH/SRS to implementation

	Qualcomm
	Yes
	

	Huawei
	Yes
	

	Intel
	Yes
	UE as a whole could decide it in MAC/PHY layer. However, not to spend more time on this, RAN1 agreements on PRACH vs SR transmission can also be captured in MAC specification.

	Panasonic
	Yes
	

	CATT
	-
	The most important in RAN1 agreement is “Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.”

	vivo
	Yes
	

	ITRI
	Yes
	

	ZTE
	Yes
	

	LG
	-
	Observation 2: Partly Yes. In addition to the collision of PRACH and PUCCH on the same slot, RAN1 agreed that small timing gap is not enough to perform transmission both of PRACH and PUCCH.
Observation 3: No. RAN1 agreement is to select UL channel without considering logical channel priority. If RAN2 sees the needs to take the priority of logical channel or event that triggers RA/SR into account, it should be specified in MAC.

	III
	Yes
	Observation 3 seems clearer than Observation 2.

	ASUSTeK
	Yes
	

	Samsung
	-
	Agree with LG on both their comments. The key point wrt Observation 3 is that RAN1 did NOT discuss relative priority of LCHs which trigger clashing transmissions. 
Also please note that when you say in your Observation 3 that “RAN1 agreement suggest that …one UL channel is selected by MAC or PHY to transmit”, it is possible that no channel will be selected; also, we are not sure that it is important to bring PHY vs. MAC into this, since RAN1 agreed this is left to UE implementation.



Summary 2: 12 (out of 17) companies have the same understanding as stated in observation 2 and observation 3. One company is fine with RAN1 agreement, but think no further standardization in RAN2 on this matter should be pursued. One company thinks the most important RAN1 agreement is “Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.” Two companies clarifies RAN1 agreement and thinks “up to UE implementation ” mentioned in RAN1 agreement means that PHY layer select UL channel without considering logical channel priority. One company thinks observation 3 does not cover the case that no channel is selected, and is not sure whether it is important to discuss which layer (MAC or PHY) determine the UL channel to transmit, since RAN1 has agreed to left it for UE implementation.

Options and corresponding impact analysis to handle the issue:

Based on observation 3 and companies’ view during online discussion, we can summarize the approaches of handling the simultaneous transmission between PRACH and PUCCH into three options:
· Option 1. MAC select one UL channel to transmit if simultaneous transmissions are scheduled
· Option 1.1 How to select one to transmit is up to UE implementation
· Option 1.2 The MAC specification describes the UL channel to transmit considering different kinds of scenarios with simultaneous PRACH and PUCCH/PUSCH
· Option 2. PHY select one UL channel to transmit if simultaneous transmissions are scheduled
· That is, leave the issue of UL channel selection to physical layer
· Option 3. Avoid parallel SR and RACH procedure in the MAC specification
· Option 4: Avoid parallel SR and RACH procedure in the MAC specification (for BFR case)
· Option 5: How to and who (MAC or PHY) determine which clashing signal to transmit is up to UE implementation
· 

The corresponding impact analysis on the summarized options above is as below.

· Option 1: MAC select one UL channel to transmit if simultaneous PRACH and PUCCH occurs
· In this option, MAC decides which UL channel should be transmit if simultaneous transmission occurs. The decision could be made based on RACH intention, and/or the priority of LCH which trigger SR for PUCCH transmission. The option could solve the concerns that SR of URLLC traffic is interrupted by PRACH transmission for eMBB traffic.
· Spec impact: 
· PHY spec impact: Both option 1.1 and option 1.2 have no spec impact on PHY. 
· MAC spec impact:
Option 1.1 (Selection is up to UE implementation) needs change in RACH procedure and SR procedure to check whether simultaneous transmission occurs. If yes, select one to transmit. Exemplary TP is appended in [1]. 

Option 1.2 (Specify the details of selection rule) may take lengthy discussion to examine all possible scenarios with simultaneous PRACH and PUCCH, as companies commented during online discussion. And also, it is not future-proof enough to enumerate all possible scenarios in the MAC spec.
· Option 2: PHY select one UL channel to transmit if simultaneous PRACH and PUCCH occurs
· In this option, it is up to physical layer how to select the UL channel to transmit, so the UL channel selection is not based on RACH motivation or LCH priority. As a result, the issue of URLLC interrupted by eMBB is not resolved. 

· Moreover, it is not clear whether simultaneous transmission has limited impact on QoS of URLLC. For example, if the PUCCH for SR of URLLC is quite short (e.g. in symbol level) and intensive, then it is possible that consecutive PUCCHs are overlapped with a PRACH occasion, which may causes SR procedure failure easily.
· Spec impact: 
· PHY spec impact: If physical layer determines to skip PUCCH transmission for SR, PHY may require to send a notification to MAC. 
· MAC spec impact: If MAC layer receives a notification of skipping PUCCH from PHY, the SR_COUNTER of the SR configuration whose PUCCH transmission is skipped should be updated accordingly, i.e., decreased by 1.

· Option 3: Avoid parallel SR and RACH procedure in the MAC specification (for pending SR case)
· The method is proposed in [5], in which RACH procedure is triggered only when the MAC entity has no any SR configuration for signaling SR. If the MAC entity has at least one SR configuration, and a LCH not associated with a SR configuration has data arrival, MAC does not trigger RACH procedure and keeps the SR pending. By this way, we avoid parallel SR and RACH procedure and thus avoid simultaneous PRACH and PUCCH transmission.
· Spec impact: 
· PHY spec impact: No spec impact on PHY. 
· MAC spec impact: We had taken a long time discussion in RAN2#100 to reach the agreement that “If there are SR configurations but a mapping is not configured for a LCH assigned to a LCG a RACH is triggered.  ”. And also, on the basis we further achieve the agreement of SR triggering condition, i.e., SR could still be triggered if there is available UL-SCH resource but the UL-SCH does not meet the LCP restriction of the LCH which triggers the BSR. If we re-open the discussion on SR triggering condition, we need to re-evaluate the whole thing about SR and BSR and all possible alternatives, and thus make it difficult to conclude the issue in just one meeting. 

· Option 4: Avoid parallel SR and RACH procedure in the MAC specification (for BFR case)
· The method is proposed in [6]: once RACH is triggered by beam failure recovery, the UE stops any ongoing SR procedure (or stops to transmit any SR). Once beam failure is successfully recovered, the UE resumes the stopped SR procedure (or continues to transmit SR). This method is motivated by the fact that SR transmission is quite likely to be unsuccessful and thus may not make much sense, before beam failure is recovered. In this way, any SR transmission is prohibited before beam failure is actually recovered, thus avoiding the parallel RACH transmission and SR transmission during beam failure recovery.
· Spec impact: 
· PHY spec impact: No spec impact on PHY. 
· MAC spec impact: Add some steps in subclause 5.17 to stop SR procedure (or stops to transmit SR) during beam failure recovery, and resume it after beam failure recovery is successfully completed.
· Option 5: How to and who (MAC or PHY) determine which clashing signal to transmit is up to UE implementation
· RAN1 has agreed “Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.” So, proponent thinks there is no need to further discuss whether it is PHY or MAC to determine how to select.
· For example, with “up to UE implementation” captured in PHY spec, MAC spec need not specify how to handle simultaneous PUCCH and PRACH, and assume UE can correctly select UL channel to transmit through smart UE implementation. 
· Spec impact: 
· PHY spec impact: No spec impact on PHY
· MAC spec impact: No spec impact on MAC

Question 3: Does companies share the same understanding with the summarized option list and the corresponding impact analysis? If not, please kindly provide your views. 

	Company
	Yes/No
	Comments (if any)

	Nokia
	No
	For option 1 and 2, apart from the RACH triggered by SR, there are also other cases e.g. for SI request and BFR which are overlooked in the analysis. Distinguishing all cases would become unnecessarily complex as the main issue to be addressed is introduced by RACH triggered by lower priority data.

For option 3, it does not have impact on the discussion/agreement of SR triggering considering LCP restriction. SR will still be triggered in the BSR section as currently defined regardless whether there is SR mapping for the LCH, but in the SR section no further action is taken if no SR mapping. The only change needed is as shown in R2-1802492 that RACH is only triggered when there is no PUCCH for the MAC entity:

As long as at least one SR is pending, the MAC entity shall:
1>	if the MAC entity has no valid PUCCH resource configured:
2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SRs.
1>	else, for the SR configuration corresponding to each pending SR:
…

	OPPO
	Yes
	

	Lenovo
	No 
	Option3 is not really an option in our understanding, since we discussed this option (removal of parallel SR and RACH procedure) several times at the last couple of meetings. It was several times confirmed to have parallel PRACH and SR procedure. Therefore we should not go back again and reopen this discussion. 

	Ericsson
	No
	We agree with Nokia. No elaborate TP is needed as illustrated by Nokia.

With respect to the options, this leans towards option 1.1., but not with the suggested TP. 

We wonder if option 2 is really feasible. If we leave for PHY to select one channel/signal to transmit, it means RAN1 will need to decide which one, and reconsider their agreement to leave it for UE implementation. We think that is not feasible in Rel-15.

	Convida
	No
	Option 3 is independent of the decision to transmit an SR or not when there is an available grant based on LCP restriction.
Option 2 is not feasible since the PHY does not have information necessary to make a decision on what to transmit.
Option 1 is a complex choice regardless if it is left to implementation (option 1.1) or specified (option 1.2). We would prefer not to leave this decision to implementation since there will be numerous different implementation and the network will not know what to expect. But reaching an agreement on all the cases to consider is not feasible in the limited time we have left for this release. So maybe we can agree on doing something simple (maybe not always making the best decision) for this release.   

	Qualcomm
	No
	We don’t think Option 2 would solve the problem, as PHY itself has little information about the cause and relative priority of specific RACH and SR procedures. 

We think Option 1.1 could work but may still have issues in some cases. For example, transmission of some PRACH formats can span multiple slots, SR configuration for URLLC likely has very short periodicity. To completely avoid the scenario of SR by URLLC is blocked by RACH by low-priority LCH, network needs to make sure configurations for these two types of occasions do not overlap. In our view, that may be too restrictive. 

To solve the problem completely, we think excluding parallel SR and RACH triggered by SR from each other in the MAC spec is the right approach (i.e. Option 3, but not the solution proposed in [5]).  By “excluding” we mean the following:
-	If MAC entity is configured with SR resources, SR triggered by any LCH does not trigger RACH, including those LCHs without any SR configuration;  
-	Otherwise (i.e. MAC entity is not configured with any SR resources), SR triggered by a LCH either triggers RACH or is canceled by a BSR transmission.

The first requirement is the same as Proposal 1 from [5].  The reason for the second requirement is that in our view (also supported by other companies in the past meetings), RACH based SR is useful for certain types of UEs which has no SR resources (e.g. IoT devices) and should be supported.

In case there is parallel transmission of SR and RACH procedure triggered by events other than SR, it can be left to UE implementation which procedure to cancel.

	Huawei
	No for Option 3
	Agree with Nokia. Perhaps the specification change to address the case where RACH is triggered by a LCH without associated SR configuration is not that big. Additionally, we think the parallel RACH and SR transmission in the BFR case may also need to be considered; so we add Option 4 above. 

	Intel
	Yes
	We also think Option # 3 is to revisit the discussion and revert the agreement which could consume more time. Option 3 alone is also not sufficient and option 4 would also be required. 

MAC entity already selects the PRACH occasion or PUCCH resource taking into account the measurement gap. In this case also, MAC entity can select the next PRACH occasion which does not overlap with PUCCH resource of a SR triggered by high priority LCH or PUSCH transmission for higher priority LCH.
In case, MAC entity has already instructed the PHY layer to transmit the Random Access Preamble using the selected PRACH, it is up to PHY to select preamble transmission or PUCCH transmission for SR. MAC entity certainly can again instruct the PHY layer to cancel/abort the preamble transmission. This can be left to UE implementation.

	Panasonic
	No
	We share same view as Lenovo. Additionally, We also agree with Nokia for option 1 and option 2, BFR and SI request are missing in the analysis. 

	CATT
	No
	Options 1.1 and 2 are the same in our view since RAN1 already agreed to leave it to UE implementation. And as mentioned in Q1 the consequence
is that the URLLC performance is not guaranteed in that case.
We agree with the rapporteur the Option 1.2 will be quite long to finalize.
Option 3 has minimum impact on the specification and is the safest way for rel15.

	vivo
	Yes
	

	ITRI
	Yes
	We share same view as Lenovo. The network can avoid the parallel SR and RACH procedure and should not revisit option 3. If simultaneous transmission of SR and RACH occurs, Option 1.1 with simple TP just for clarification is preferred.

	ZTE
	Yes
	

	LG
	
	For Option 1, in addition to the reason of RA trigger (BFR/SI request/LCH..), RAN2 may need to consider type of RA (CFRA/CBRA).
For Option 2, adjustment of SR counter is not really necessary. Even in LTE, SR transmission can be skipped in PHY, but SR counter doesn’t take that into account.
For Option 3, we need to look at the consequence of option 3 in addition to the specification impact. In option 3, when data arrives on a logical channel not mapped to any SR, the UE would need to wait for data on a logical channel mapped to an SR in order to request uplink resource. It means that a logical channel not mapped to an SR can trigger neither an SR nor a RA.

	III
	Yes
	

	ASUSTeK
	No
	Agree with Lenovo. We should avoid another repeat discussion in online session. And we also disagree scenarios are too complex to discuss. In our understanding, there are only two possible scenarios, which are beam failure and high priority data triggering SR.

	Samsung
	No
	We are limited as to what our options are, given the RAN1 decision to leave this to UE implementation. And why do we need to discuss whether PHY or MAC selects the signal to be transmitted in the first place – is it because additional MAC-PHY signalling is needed in the latter case? 

If companies feel this is a relevant issue for RAN2 to spend meeting time on, then we propose to structure the debate in the following way:
· We need to acknowledge that RAN1 agreed to leave the decision on which clashing signal to transmit to UE implementation;
· Now, do companies interpret this as:
A) also leave the decision on whether it is MAC or PHY who decides to UE implementation, and end the discussion there; or
B) make a decision in RAN2 on whether it is PHY or MAC, and then end the discussion there.



Summary 3: 3 companies don’t think option 2 is feasible. 3 companies think option 3 revisits previous discussion. 3 companies thinks that spec change would not be big. 3 companies think the analysis does not cover the case of parallel RACH and SR transmission in which RACH procedure is triggered by BFR or SI request, and one company thinks we should also consider type of RA (CFRA/CBRA) for option 1. One company adds option 4 to handle the case when RACH procedure is for BFR, and 2 companies think option 3 alone is not sufficient to solve simultaneous PRACH and PUCCH, i.e., option 4 is also required if we want to avoid parallel SR and RACH procedure. One company thinks we should follow RAN1 agreement, and if really needed discuss whether it is PHY or MAC to determine which clashing signal to transmit. 

Some additional analysis covering the case of parallel SR and RACH procedure which is caused by SI request, BFR, or contention-free RACH is as follows: 
· SI request: as agreed in RAN2#101, Rel-15 does not “specify” on demand request for SI for connected UE, and therefore parallel RACH and SR transmission will not be caused by SI request.

· contention-free RACH: 
· A possible scenario is that when PCell has SR procedure ongoing, SCell receives a PDCCH order triggering CFRA to initialize or update timeAlignmentTimer of sTAG.
· However, parallel CFRA and SR on different Serving Cells also happen in LTE, and there is no special handling introduced in MAC spec. Therefore, in this email we limit the scope to the scenario of possible parallel SR and RACH procedure in the same Serving (i.e., new use case in NR).

· BFR: As indicated by companies, in addition to pending SR, BFR may cause parallel SR and RACH procedure as well. To avoid simultaneous PRACH and PUCCH transmission caused by BFR, it is expected to have some spec change for BFR, as indicated by company in Option 4. 
· Spec impact: 
· PHY spec impact: 
· Option 1.1: No impact
· Option 1.2: No impact
· Option 2: No impact (if there is no need for PHY to indicate MAC of SR skip)
· Option 3: No impact
· MAC spec impact:
· Option 1.1: Little impact, i.e. how to select is up to UE determination
· Option 1.2: Need to specify the decision rule, e.g., PRACH for BFR has higher priority
· Option 2: No impact (if there is no need for PHY to indicate MAC of SR skip)
· Option 3: Need design to avoid parallel procedure, as described in Option 4


Based on the additional analysis above, we have the following observations:
Observation 4: For Option 1.1 and Option 2, spec impact from parallel SR and RACH procedure does not depend upon RACH intention. 

Observation 5: For option 3, separate approaches may be required to avoid parallel SR and RACH procedure caused by different RACH intentions, i.e. for pending SR and for BFR.


	RAN2#101 Agreement (10.4.1.6.6 On demand system information)
1	On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).
…




Note that RAN1 has agreed that “Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation”, as captured in LS to RAN2 [4]. To the rapporteur’s understanding, “Up to UE implementation” may mean either option 1.1 (up to MAC to select one UL channel to transmit) or option 2 (up to PHY to select one UL channel to transmit). Do company accept RAN1’s agreement or think it should not be left to UE implementation?

Question 4: Considering RAN1 agreement and impact analysis above, companies are invited to indicate their preference on how to handle simultaneous SR and RACH. 

	Company
	Preferred option 
(i.e., 1.1, 1.2, 2,or 3)
	Comments (if any)

	Nokia
	3
	Sensible gNB implementation can configure the LCH to SR mapping if it wants to get SR. No need to introduce further complexity and unnecessary optimization for this case.

	OPPO
	3
	It’s the simplest way to handle this issue.

	Lenovo
	1
	From our point of view we should go either for option 1  (since MAC knows all the priorities) or do nothing. As Nokia said, if network wants to avoid such situations, it can always associate a LCH with an SR configuration. 

	Ericsson
	3 (simplified) or 1.1
	We share Nokia’s view in that this special case can be avoided through gNB implementation. However, option 1.1 with a simple TP could also work.

	Convida
	Simplified 3 or 1.2
	Specify simple rule(s) to make the choice which may not be the most optimal solution for this release. 

	Qualcomm
	3 (modified) or 1.1
	Please see our comment on Question 3.

	Huawei
	3&4
	Option 3 can be used to deal with the parallel RACH and SR transmission due to the RACH triggered by the LCH without associated SR configuration, and Option 4 can be used to settle the parallel RACH and SR transmission due to RACH triggered by beam failure recovery.  

	Intel
	1.1
	We also think network can avoid this by allocating SR resource to the LCH. In case it does not and this scenario occurs, we can go with simplest option 1.1 with simple normative text to clarify it. Otherwise we need to address both option 3 and 4.

	Panasonic
	1.1
	For the time being we can leave up to UE implementation.

	CATT
	3
	For all reasons given above.

	vivo
	1.1
	For Option 3, not sure if we can avoid parallel SR and RACH procedure. For example the RACH of beam failure recovery could be triggered at any point of time.

	ITRI
	1.1
	Please see our comment on Question 3.

	ZTE
	3
	

	LG
	2 or 3
	Our understanding is that option 1/3 is to resolve the issue in MAC while option 2 is not to resolve the issue in MAC.

As replied to Question 1, we don’t think it is a big problem to skip an SR for URLLC, and thus, option 2 is most preferred.

However, if RAN2 decides to resolve this issue, option 3 seems simpler. However, RAN2 may need to discuss whether it is ok that a logical channel not mapped to an SR triggers neither SR nor RA if another logical channel is mapped an SR.


	III
	1.2 or 3
	Option 1.2 : NR provides to multiplex URLLC and eMBB traffics, a PRACH transmission triggered by eMBB does not interrupt SR transmission of URLLC. We prefer this solution.
Option 3 : UE does not trigger RACH procedure and keeps the SR pending when MAC entity is configured with SR configuration. If the QoS requirement of traffic has not very critical latency, Option 3 is a simple solution to handle wrong prioritization.

	ASUSTeK
	1.2 &4
	In rel-15, the possible scenarios for the issue could only be beam failure and high priority data coming. A RRC CONNECTED UE will not perform system information request in rel-15
For beam failure case, we could either prioritize PRACH or applying solution 4.
For high priority data coming, we could just prioritize PUCCH.

	Samsung
	2, followed by 1.1
	Please see our response to previous question for some background. In our mind, RAN1 have already decided how to handle this issue. They did NOT write back to us (RAN2) to say that they cannot handle this issue. They agreed to leave it to UE implementation. The only open issue in our mind therefore is whether it is PHY who decides, or MAC (and then the decision itself – on which of the clashing signals to transmit – is left to UE implementation). In fact, before this we need to see (as mentioned in our response to the previous question) whether even that (PHY vs. MAC) needs to be decided by RAN2 at all, or if that also can be left to specific UE implementation. 
Anything else will clash with RAN1 agreement.



Summary 4: 
Companies’ preference is summarized below:
· Option 1(10)
· Option 1.1(8)
· Option 1.2(3)
· Option 2(2)
· Option 3(10) : include simplified and modified version
· Option 4(1) 
· Option 5(1)
To the rapporteur’s understanding, based on companies’ comment there are some remaining issues to be discussed for option 3, i.e. how to avoid parallel SR and RACH procedure, as follows:
· How to modify the RACH triggering condition caused by pending SR: for example, we have candidate solution from [5] and from Qualcomm’s proposal
· How to avoid parallel SR and RACH procedure whose RACH procedure is caused by BFR , e.g.[6]. The rapporteur’s understanding is that all RACH intentions that may cause parallel SR and RACH procedure should be taken into account.
· Whether we can avoid parallel SR and RACH procedure by gNB implementation, i.e., gNB always configure a LCH with an SR configuration. 
[bookmark: _GoBack]
Based on companies’ preference, option 1 and option 3 have more support. Therefore, the rapporteur make the following proposals:
Proposal 1:  RAN2 consider the following two options to handle simultaneous PRACH and PUCCH transmission caused by parallel SR and RACH procedure:
· Option 1: MAC select one to transmit.
· Option 3: Avoid parallel SR and RACH procedure. FFS how.

Proposal 2: If Option 1 is adopted, RAN2 consider how MAC select either PRACH or PUCCH to transmit. It could be up to UE implementation or applies some simple selection rule if needed.

Proposal 3: If Option 3 is adopted, RAN2 discuss the details to avoid parallel SR and RACH procedure, e.g.
· Specify the spec change to avoid parallel SR and RACH procedure whose RACH procedure is triggered by pending SR.
· Consider the case of parallel SR and RACH procedure whose RACH procedure is triggered by other possible RACH intentions such as beam failure recovery.

[bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK209]Question 5: Companies are provided to provide additional comments or alternative(s) if any. 
	Company
	Comments

	LG
	RAN2 decided that the UE may stop on-going RA if UL grant is received with C-RNTI by assuming parallel RA/SR procedure. If Option 3 is taken, that can be removed. 

	
	

	
	

	
	

	
	

	
	






3. Email Discussion Results

Observation 1: Without MAC involvement, physical layer has no information about whether PRACH has a higher priority over PUCCH/PUSCH, and thus a PRACH transmission triggered by eMBB may interrupt SR transmission of URLLC. 
Observation 2: Based on RAN1 agreement, simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in single CC and in intra-band CA is not supported. 
Observation 3: RAN1 agreement suggest that when simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in single CC and in intra-band CA occurs, one UL channel is selected by MAC or PHY to transmit.
Observation 4: For Option 1.1 and Option 2, spec impact from parallel SR and RACH procedure does not depend upon RACH intention. 
Observation 5: For option 3, separate approaches may be required to avoid parallel SR and RACH procedure caused by different RACH intentions, i.e. for pending SR and for BFR.

Proposal 1:  RAN2 consider the following two options to handle simultaneous PRACH and PUCCH transmission caused by parallel SR and RACH procedure:
· Option 1: MAC select one to transmit.
· Option 3: Avoid parallel SR and RACH procedure. FFS how.

Proposal 2: If Option 1 is adopted, RAN2 consider how MAC select either PRACH or PUCCH to transmit. It could be up to UE implementation or applies some simple selection rule if needed.

Proposal 3: If Option 3 is adopted, RAN2 discuss the details to avoid parallel SR and RACH procedure, e.g.
· Specify the spec change to avoid parallel SR and RACH procedure whose RACH procedure is triggered by pending SR.
· Consider the case of parallel SR and RACH procedure whose RACH procedure is triggered by other possible RACH intentions such as beam failure recovery.
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