3GPP TSG-RAN WG2 Meeting# 108
R2-1915967
Reno, USA, 18th Nov –22nd Nov, 2019
Agenda Item:
6.4.3
Source: 
Huawei, HiSilicon
Title: 
Discussion on remaining issues of SR and BSR for SL Mode 1
Document for:
Discussion and decision
1 Introduction
In RAN2#107 meeting, some detailed issues on SR procedures for SL mode 1 were further discussed with the following agreements reached [1]. 
	1. In case a regular SL BSR has been triggered, whether the available UL-SCH resources can timely transmit the SL BSR and request gNB scheduling of SL grants is taken into account for the SR triggers for NR SL. FFS on the details.
2.  In the case that there are both pending SR(s) triggered by SL BSR(s) and by UL BSR(s), the SR(s) triggered by the SL BSR(s) are NOT cancelled, when an MAC PDU is transmitted in uplink with ONLY an UL BSR included.
3.  All pending SR(s) triggered by SL BSR(s) shall be cancelled, if an UL MAC PDU is transmitted and an SL BSR plus its header is included.
4.  Different from LTE SL, the condition “when the UL grant(s) can accommodate all pending data available for transmission” should NOT be a cancellation condition for the pending SR(s) triggered by SL BSR in NR.
5.  All pending SR(s) triggered by SL BSR(s) shall be cancelled, when the SL grant(s) can accommodate all pending data available for SL transmission.


In RAN2#107bis meeting, the UL-SL prioritization and the flexible BSR issues were further discussed and the following agreements were reached [2].

	Agreements on prioritization:

1.   A separate LCH priority thresholds is configured for both NR-UL and NR-SL

2.   For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.

3.   Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.
Agreements on flexsible BSR:

1.   If SL-BSR is prioritized, and if the UL-grant size is not enough to carry “the BS of all prioritized SL-BSR entries + UL-BSR”, transmit SL-BSR. Otherwise, rely on legacy behavior

2.   The rule for UL-data/SL-data prioritization is reused for defining prioritized SL-BSR/UL-BSR.


There are two issues still not addressed. One is about the FFS on the details for an SR trigger for SL, and the other is about what specific priority should be used to perform SL-BSR/UL BSR prioritization. In this contribution, we will discuss these two issues.
2 Discussion
· Issue 1: SR trigger for NR SL

This issue corresponds to the left-over “FFS” in previous RAN2 agreements as shown in the Introduction. In order to satisfy the latency requirements of the delay-sensitive V2X services in case a regular SL BSR has been triggered and the UL-SCH is available, RAN2 agreed that whether the available UL-SCH resources can timely transmit the SL BSR is taken into account for the SR triggers for NR SL. 

The similar issue once also existed for the NR UL data transmission, and was identified during Rel-15 NR UP discussion. To address this issue, the following SR trigger was introduced in Rel-15 [2].

	The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

[…]

2>
if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission; or

3>
if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or

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.


For NR UL, both the data and BSR are transmitted over the UL-SCH. Hence, in case that the available UL-SCH resources could not meet the LCP mapping restrictions of the LCH that triggered the BSR, relying on BSR transmitted over such UL-SCH resources to request further UL grant for this LCH could not guarantee the delay requirement of the LCH. 
For NR SL, the situation is a bit different, where the SL-BSR is transmitted over the UL-SCH while the SL data is transmitted over SL-SCH. Basically, the SL LCP restrictions are to be specified for the relationship between the SL grant (i.e. SL-SCH) and SL logical channels; so, for SL there is intuitively no LCP mapping restriction between the UL-SCH resources and SL logical channels. As a result, it is hard to say that the above SR trigger condition for UL can be completely reused to the SL.
However, the essential logic of the SR trigger in NR UL is a good starting point, and we might only need to consider what adjustment needs to be made on the basis of that, in order to apply the logic in the SR trigger for SL, as anyway the issue itself is the same. Therefore, if we look at the LCP mapping restrictions for the UL, it actually includes the following two essential points:

1)  As the LCP restriction, a logical channel is configured with some characteristics of the UL-SCH resources (e.g. SCS, PUSCH length, etc.), which can meet the QoS requirements of the data that mapped to the logical channel;

2)  The check of the LCP mapping restrictions between the available UL-SCH resources and the logical channels is to decide whether the characteristics of the available UL-SCH resources can meet the corresponding requirement configured for the logical channel. 
In our view, the above two essential points can also be applied for NR SL mode 1 as well. Specifically, the gNB can configure some characteristics of the UL-SCH resources for the SL logical channel based on the QoS requirements of the data that mapped to this SL logical channel, with the meaning, similar to NR UL, that if the UL-SCH resources meet such characteristics, using these resources to transmit SL BSR triggered by the SL logical channel can satisfy its latency requirement. When a regular SL BSR has been triggered by an SL logical channel and the UE has available UL-SCH resources, the UE can check whether the characteristics of the available UL-SCH resources can meet the corresponding requirements configured for the SL logical channel, in order to decide whether the SR needs to be triggered or not.
For NR UL, two parameters are used to reflect the characteristics of the UL-SCH resources with respect to the latency and reliability respectively and configured for the UL logical channel, i.e. maxPUSCH-Duration and allowedSCS-list [3]. We think these two parameters can be reused for the SL case, i.e. the SL logical channel can be configured with these two parameters related to the UL-SCH resources, which then are used to judge whether an SR should be triggered by an SL logical channel. In case the regular SL BSR is triggered by an SL logical channel and the UL-SCH resources are available, if the duration of the available UL-SCH resource is longer than the maxPUSCH-Duration associated with this SL logical channel, or the numerology of the available UL-SCH resource does not belong to the allowedSCS-list associated with this logical channel, the SR should be triggered; otherwise, the SR should not be triggered. 
Such two parameters can be optional, and for the SL logical channel to which the non-delay sensitive V2X service is mapped, they can be absent, which means that for the regular SL BSR triggered by such SL logical channel, as long as there are available UL-SCH resources, the SR should not be triggered.
For an RRC_CONNECTED UE, it has been agreed that the UE reports the QoS information of the PC5 QoS flows via the dedicated signalling to the gNB, and the gNB provides the SLRB configurations and configures the mapping of PC5 QoS flows to SLRBs via RRC dedicated signalling based on the QoS information reported by the UE. So the gNB can configure the maxPUSCH-Duraiton and allowedSCS-listfor each logical channel of the SLRB based on the QoS information of the QoS flows that mapped to this SLRB to the UE.
Proposal 1: For SL Mode 1, an SL logical channel can be configured with some characteristics of UL-SCH resources (e.g. maxPUSCH-Duration, allowedSCS-List, etc.), which act as criteria to judge whether SR shall be triggered by that SL logical channel in the case of UL-SCH resources available.

Proposal 1a: For an SL logical channel configured with such UL-SCH resource characteristics as in Proposal 1, an SR shall be triggered, in case the regular SL BSR is triggered for this SL logical channel and the available UL-SCH resources are unable to meet those characteristics configured for this SL logical channel.
·  Issue 2: The Priority that should be used for SL-BSR/UL-BSR prioritization
It was agreed, as cited in the Introduction, that the “The rule for UL-data/SL-data prioritization is reused for defining prioritized SL-BSR/UL-BSR.”, and the rule for UL-data/SL-data prioritization is performed by using the highest priority of the UL-LCH(s)/SL-LCH(s) with available data to compare to a corresponding UL/SL priority threshold. 

When it comes to SL-BSR/UL-BSR prioritization, a priority related to the pending SL-BSR or pending UL-BSR should be used to compare to the corresponding threshold, in order to determine which BSR is prioritized over the other. Basically, there can be the two following options regarding what such priority should be:
· Option 1: Using highest priority among the SL/UL LCHs that triggered the SL/UL BSRs

In this solution, prioritization of SL BSR and UL BSR is achieved by comparing the highest priority of all SL/UL LCHs having triggered SL BSR(s) and UL BSR(s) to the corresponding threshold. If the prioritization condition for UL BSR is satisfied (as that to agree for the SL-data/UL-data prioritization), UL BSR should be multiplexed preferentially; otherwise, SL BSR is prioritized. 

· Option 2: Using highest priority of LCHs that have available data pending for SL/UL transmissions
Alternatively, we may also consider to use the highest priority among LCHs having buffered data, rather than those that ever triggered pending BSRs to determine which BSR is prioritized. Since pending SL BSRs would not be cancelled when the MAC PDU contains a truncated SL BSR as per RAN2 conclusions [4] or when the SL grant cannot accommodate all buffered data, there is the possibility that the SL BSR previously triggered by an SL LCH with higher priority than the corresponding threshold remains pending, even if a truncated SL BSR containing the BS of those high-priority SL LCHs has already been sent through a UL-SCH resource, or some SL data with high-priority has already been sent through a SL resource. Therefore, if above option 1 is pursued, SL BSR may still be prioritized during UL LCP procedure for later UL transmission opportunities (because of the SL BSR remaining pending for the high priority SL LCH which was not cancelled by the truncated SL BSR transmission), even if the data of the high-priority SL LCH(s) that triggered the SL BSR may be already transmitted via SL grants and the BSs of the SL LCGs left to be reported are now only for lower-priority SL LCHs. Such issue caused by Option 1 motivates the consideration for option 2.
Compared with the above two options, we think Option 2 is more reasonable, as it can avoid the non-padding SL BSR consistently taking the precedence of UL BSR (after the high-priority SL data is no more available yet). So we propose to adopt Option 2 regarding what priority is used for SL-BSR/UL-BSR prioritization. 
Proposal 2: For non-padding UL-BSR and SL-BSR prioritization, the UE uses the highest priority among the UL LCHs/SL LCHs that have available data for transmission to determine whether UL BSR or SL BSR is prioritized.
3 Conclusion

In this paper, we further discuss the details for the SR trigger and the flexible priority of non-padding SL BSR, and had the following proposals:
Proposal 1: For SL Mode 1, an SL logical channel can be configured with some characteristics of UL-SCH resources (e.g. maxPUSCH-Duration, allowedSCS-List, etc.), which act as criteria to judge whether SR shall be triggered by that SL logical channel in the case of UL-SCH resources available.

Proposal 1a: For an SL logical channel configured with such UL-SCH resource characteristics as in Proposal 1, an SR shall be triggered, in case the regular SL BSR is triggered for this SL logical channel and the available UL-SCH resources are unable to meet those characteristics configured for this SL logical channel.

Proposal 2: For non-padding UL-BSR and SL-BSR prioritization, the UE uses the highest priority among the UL LCHs/SL LCHs that have available data for transmission to determine whether UL BSR or SL BSR is prioritized.
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