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1	Introduction
There is an email discussion on SR versus PUSCH prioritization [106#56]. In this contribution, compared to our previous submitted paper, we further elaborate our answers on some of the questions which do not have a converged view. 
[bookmark: _Ref178064866]2	Discussion
If the indication of the arrival of the high-priority traffic comes late, then it has to wait till the end of the UL-SCH. This introduces extra delay, and so it makes senses to allow the transmission of the SR and prioritize the SR over UL-SCH in case a higher-priority traffic arrives compared to any other lower-priority traffic on the UL-SCH. Indeed, the SI has also concluded that “possible solutions include to define a prioritization handling rule to determine whether to transmit SR or PUSCH based on e.g. the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource.” It is rather straightforward to compare the priority of the LCH that triggers the SR and the priority of the LCH(s) on the UL-SCH. In addition, the UE might already be transmitting on the UL-SCH or is about to transmit on the UL-SCH. Therefore, we propose  
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc528856166][bookmark: _Toc1067786][bookmark: _Toc2938049][bookmark: _Toc2957360][bookmark: _Toc2959964][bookmark: _Toc2960023][bookmark: _Toc3295263][bookmark: _Toc4141987][bookmark: _Toc4142061][bookmark: _Toc4142133][bookmark: _Toc4573497][bookmark: _Toc4671736][bookmark: _Toc4671780][bookmark: _Toc7613843][bookmark: _Toc7728934][bookmark: _Toc7728947][bookmark: _Toc7728985][bookmark: _Toc16786369]Allow sending SR on an overlapping UL-SCH resource, by comparing the priority of the LCH that triggers the SR and the priority of the LCH(s) to be transmitted or is under transmission on the UL-SCH resource.
Note that, LCP restriction enhancements such as those in [3][4] are necessary components for the above proposal.  

In the email discussion, some other solutions are proposed which we discuss in detail in the below. 
First of all, there are two sub-cases based on whether the SR is triggered before/after MAC PDU generation. The direct consequence is whether the BSR MAC CE can be included in the overlapping UL-SCH or not. However, the general solution on whether to allow the overlapping transmission or not should be independent from that, and we think the common solution should be applied regardless of before/after MAC PDU generation.  
1. [bookmark: _Toc4608834][bookmark: _Toc4608868][bookmark: _Toc4673494][bookmark: _Toc7449063][bookmark: _Toc7697976][bookmark: _Toc7716028][bookmark: _Toc11678535][bookmark: _Toc13235232][bookmark: _Toc16786372]Whether allow sending SR on an overlapping UL-SCH resource should be independent from whether the SR is triggered before/after MAC PDU generation.
Secondly, there are two other options mentioned in the email discussion. Option b: LCP mapping restriction based: LCP mapping restrictions do not allow LCH that triggered the SR to be selected during LCP for the grant for the UL-SCH resource. This option b) has a major flaw that SR is triggered by low priority data and PUSCH is for high priority data. Network can configure such that low priority data does not meet the LCP restriction of high priority PUSCH to avoid low-priority data to be sent on high-priority grant. In this case, the option has an unexpected result of pre-empting high priority PUSCH transmission. One example mentioned in the email discussion is that the LCH that triggered SR is configured with allowedServingCell, and the UL grant for high priority data is on a serving cell other than allowedServingCell, the SR for this low priority LCH will override the UL-SCH transmission. Also, if there is only low priority LCH multiplexed on that high priority PUSCH, then it is better to pre-empt the PUSCH transmission, which is not allowed by option b).  
Option c): Semi-static configuration based: LCH that triggered the SR is configured by the network to allow SR transmission regardless of overlap with a UL-SCH resource. The option c) does not consider the existence of the MAC CE. In our opinion, the UL-SCH that carries the MAC CE should have a higher priority compared to the LCH that triggers the SR. 

From the above proposal 1, if there is an overlapping transmission between SR and PUSCH, the SR has a higher priority. MAC should instruct on overlapping SR transmission with UL-SCH only in the case that the SR is more important than UL-SCH transmission. The PHY layer should implicitly know that in this overlapping case, the SR has a higher priority. In the case of multiplexing rules of this high priority SR with other control information (such as CSI, HARQ ACK/NACK feedback), PHY could potentially infer the priority information of the SR based on the LCHs mapped to the SR configuration. However, it is a separate RAN1 discussion.
Once MAC instructs an overlapping transmission between SR and PUSCH per Proposal 1, possible physical layer mechanisms include that (a) SR terminates the PUSCH after transmission has started; (b) SR pre-empts PUSCH, PUSCH continues; (c) PUSCH is cancelled at PHY layer prior to starting PUSCH transmission. How this PHY layer procedure is done is up-to RAN1 to discuss. Regardless of the possible physical layer mechanism used by PHY for SR transmission the delay for the SR transmission should reflect the QoS requirement of the corresponding high-priority traffic. In some of the cases, SR can be multiplexed on the PUSCH in the sense that both PUCCH and PUSCH are decodable at gNB. Since which one to choose and possible is better known at PHY layer, we think MAC should deliver the MAC PDU to PHY.
[bookmark: _Toc4142062][bookmark: _Toc4142134][bookmark: _Toc4573498][bookmark: _Toc4671737][bookmark: _Toc4671781][bookmark: _Toc7613844][bookmark: _Toc7728935][bookmark: _Toc7728948][bookmark: _Toc7728986][bookmark: _Toc16786370]Send LS to RAN1 to specify PHY procedures related with overlapping transmission between SR and PUSCH with the understanding that SR has a higher priority.

2.1 Further impact - Pending SR cancellation
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]The scenario we consider here is related with a faster indication from UE to gNB about an arrival of high-priority traffic while there is an ongoing long UL-SCH transmission for low-priority traffic, i.e., the UL-SCH resources do not meet the LCP mapping restrictions for high-priority traffic. In this scenario, a regular BSR is triggered for high-priority traffic. In addition to that, SR is also triggered since the UL-SCH resources do not meet the LCP mapping restrictions, according to clause 5.4.5 of TR 38.321.  In clause 5.4.5 of MAC spec, it is stated that a SR is triggered (i.e., pending) according to the following:
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.

In the case where the BSR MAC CE can be included in the UL-SCH (i.e. the new high priority data is available soon enough prior to starting the UL-SCH transmission), the SR is cancelled according to clause 5.4.4 in TS 38.321. The problem still exists that network only knows the arrival of the new data in high-priority logical channel after the long UL-SCH transmission. In addition, the BSR MAC CE is sent on the UL-grant with low reliability target and gNB might not be able to decode correctly in the first transmission and further increase the latency. This problematic first case is illustrated in figure 1 below. In any case, the BSR MAC CE is received rather late, i.e. after decoding of the UL-SCH reception.
[image: ]
Figure 1 BSR MAC CE included in UL-SCH and SR cancelled
Note that in light of the mapping between a logical channel and the corresponding SR configuration (as currently specified in the information element LogicalChannelConfig of the RRC spec TS 38.331), upon SR reception of a certain SR configuration, the network knows which logical channel requests UL resources and gNB can estimate needed grant size since we usually have a limited and known packet size for high-priority traffic.
In order to solve this first case wherein the BSR MAC CE can arrive late (or might not arrive at all), we need that the SR is not cancelled. 
[bookmark: _Toc16786371]RAN2 to specify conditions for a pending SR not to be cancelled, due to the start of the transmission of the BSR MAC CE where the SR is triggered prior to assembly of MAC PDU including BSR MAC CE. 

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Whether allow sending SR on an overlapping UL-SCH resource should be independent from whether the SR is triggered before/after MAC PDU generation.
[bookmark: _GoBack]
Based on the discussion in the previous sections we propose the following:
Proposal 1	Allow sending SR on an overlapping UL-SCH resource, by comparing the priority of the LCH that triggers the SR and the priority of the LCH(s) to be transmitted or is under transmission on the UL-SCH resource.
Proposal 2	Send LS to RAN1 to specify PHY procedures related with overlapping transmission between SR and PUSCH with the understanding that SR has a higher priority.
Proposal 3	RAN2 to specify conditions for a pending SR not to be cancelled, due to the start of the transmission of the BSR MAC CE where the SR is triggered prior to assembly of MAC PDU including BSR MAC CE.
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