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1 Introduction

In last meeting, RAN2 reached the following agreements for SR [1].
	Agreements:
1. One or multiple logical channel(s) are mapped to SR configuration (e.g. not LCG).

2. RAN2 understanding is that numerology of the SR transmission need not be the same as the numerology of the LCH which triggered the SR.

3. For the single-cell case, one single LCH is mapped to none or one SR configuration per BWP.  This agreement is pending confirmation from RAN1 that a single BWP can support multiple SR configurations and understanding of how BWP is switched.
FFS how to handle SR configuration, mapping and transmission for CA case
4. sr-ProhibitTimer is independently configured per SR configuration.  Whether a single timer or multiple timers are running at the same time are FFS.
5. drs-TransMax is independently configured per SR configuration.  FFS whether SR_COUNTER is maintained for each SR configuration independently


From the above agreements, it can be seen that the agreements achieved till now for SR are mainly for the non-CA case, but the details for CA case are still left FFS. In this contribution, therefore, we would like to discuss the FFS regarding SR for CA case.
2 Discussion
In LTE Rel-13 CA, it was already supported to configure two SR configurations for the UE on its PCell and one SCell called PUCCH SCell. The motivation there is to help to offload the SR transmissions on the PCell [2]. With a pending SR, the UE can choose to transmit the SR on either PCell’s SR resource or on the PUCCH SCell’s SR resource, since they will convey the same information. Since such a functionality of offloading SR among different cells was sufficiently justified in LTE CA, we think it should also be supported in the CA case of NR. 
On the other hand, in NR RAN2 agreed that multiple SR configurations can be configured to the UE, and for each LCH, there will be a mapping between LCH and SR configuration. The motivation of such agreement is to differentiate the numerologies of the logical channels that triggers the SR. Since it was once agreed by RAN2 that aggregation of carriers with different numerologies should be supported in NR [3], for CA case in NR, therefore, the SR configurations configured on different cells should also be able to distinguish the numerologies (e.g. active BWP) actually supported on different cells respectively.
So, compared with LTE CA, there should be two use cases that need supporting for SR configurations and transmissions in NR CA: 1) SR offloading; 2) differentiation of numerologies of different cells. 
Proposal 1: The following two use cases for SR configurations and transmissions should be supported for CA case in NR:

a) SR offloading from Pcell to PUCCH SCell(s);

b) Differentiation of numerologies on different cells. 
Therefore, next we will discuss how to handle SR configuration, mapping and transmission for CA case for these two purposes respectively. Since how many PUCCH Cells can be configured for each cell group has no actual impact to the discussion SR related issue, we assume one PUCCH cell in each PUCCH cell group in the following discussions for simplicity. In addition, the discussion is based on that there is at most one active UL BWP at a given time for each serving cell in accordance with the RAN1 NR#3 Adhoc meeting’s conclusion [4]
2.1 Multiple SR configurations on different PUCCH SCells for SR offloading
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Figure 1: Multiple SR configurations for SR offloading

Figure 1 shows an example of such configuration for SR offloading on different cells. 
· Mapping between multiple SR configurations and logical channel

In last meeting, it has been agreed that on a single cell one LCH is at most mapped to one SR configuration 
For SR offloading in the CA case, one LCH can be mapped to more than one SR configurations each of which is configured on a PUCCH Cell respectively. For the SR configurations that are mapped to the same logical channel(s) and are configured on each PUCCH Cell for SR offloading purpose, they can be bind together and we call them as one SR configuration group in our contribution. Specifically, as shown in Figure 1, SR configuration 1 and SR configuration 1* are one SR configuration group, while SR configuration 2 and SR configuration 2* are another SR configuration group.
Proposal 2: For a UE configured with CA in NR, one LCH can be mapped to several SR configurations on different PUCCH Cells, which are bind together as an SR configuration group for SR offloading purpose. 

Proposal 2a: An SR configuration group is defined as below:

· SR configuration group: a group of SR configurations that are mapped to the same logical channel(s) of the UE and are configured respectively on different PUCCH Cells of the UE. 
· Parameter configuration
Since the SR configuration group here, along with its purpose, is conceptually quite similar to the multiple SR configurations in legacy LTE CA, the corresponding SR operations and parameter configurations are nearly the same as those of LTE CA as well. 

Specifically, as for the SR configuration parameters, in last meeting, it was agreed that sr-ProhibitTimer and dsr-TransMax is independently configured per SR configuration. We understand that this is for non-CA case, as the CA case was not involved when the agreements were made. For CA case in NR, however, we first think that, similar to the SR operations and configurations in LTE CA, there is only one SR procedure for an SR configuration group at a specific time, and it applies to all pending SR(s) triggered by the LCHs mapped to the SR configurations in this group.
Proposal 3: Similar to LTE CA, there is only one SR procedure for each SR configuration group at a specific time. 

Based on Proposal 3, if a logical channel is mapped to an SR configuration group, there is no need to configure independent sr-ProhibitTimer for each of the SR configuration included and only one sr-ProhibitTimer needs configuring for the SR configuration group as a whole. In addition, one SR configuration group may also need configuring with just one dsr-TransMax; or similar to LTE CA [5], the SR configurations within the same group can each be configured with a dsr-TransMax with the same value. 
Proposal 4: Each SR configuration group (if configured) is configured with one sr-ProhitiTimer.

Proposal 5: Each SR configuration group (if configured) is configured with one dsr-TransMax, or configured with a dsr-TransMax per SR configuration included with an equal value.
· SR transmission
Two FFS were left from last meeting, i.e. whether a single timer or multiple timers are running at the same time and whether SR_COUNTER is maintained for each SR configuration independently. Our companion paper [6] discusses them for the non-CA/single cell case.
However, for CA case in NR, since there is only SR procedure running at a specific time for each SR configuration group as in Proposal 3, we have the following proposals for the SR transmissions accordingly, in the case that there are pending SR(s) corresponding to one SR configuration group.
Proposal 6: Only if the sr-ProhitiTimer of the SR configuration group is not running can the SR be transmitted.
Proposal 7: If the PUCCH SR resources of these SR configurations in an SR configuration group are overlapped in time, it is up to UE implementation to select which one to transmit the SR.
Proposal 8: An independent SR_COUNTER is maintained for each SR configuration group respectively. When an SR is transmitted using any PUCCH SR resource of the SR configuration group, the SR_COUNTER is incremented by 1 and the sr-ProhibitTimer of the SR configuration group is (re)started.
2.2 Multiple SR configurations on different PUCCH SCells for numerology differentiation
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Figure 2: Multiple SR configurations for differentiation of numerology
Figure 2 shows an example of such configuration for differentiation of numerology. For this motivation in NR CA, there is no essential difference from the single cell case. So, all the agreements on SR configuration, mapping and transmission already reached (or to be reached) for the single cell/non-CA case can be applied here for the SR configurations respectively configured on different cells for the differentiation purpose.
Proposal 9: If the NW configures different SR configurations, which are used to distinguish the numerologies of the logical channels, on different PUCCH Cells, the agreements reached for the single cell/non-CA case till now are all applied.
In addition to the two kinds of SR configurations discussed in section 2.1 and 2.2, any combination of them should also be possible. Specifically, it is up to NW implementation to configure which SR configurations on different PUCCH cells should form a SR configuration group for SR offloading, and which SR configurations should be independent to each other for numerology differentiation purpose. 
3 Conclusion

In this contribution, we discuss the SR configuration, mapping and transmission for CA case, and have the following proposals:
Proposal 1: The following two use cases for SR configurations and transmissions should be supported for CA case in NR:

a) SR offloading from Pcell to PUCCH SCell(s);

b) Differentiation of numerologies on different cells. 
For the use case of SR offloading, proposals include:

Proposal 2: For a UE configured with CA in NR, one LCH can be mapped to several SR configurations on different PUCCH Cells, which are bind together as an SR configuration group for SR offloading purpose. 

Proposal 2a: An SR configuration group is defined as below:

· SR configuration group: a group of SR configurations that are mapped to the same logical channel(s) of the UE and are configured respectively on different PUCCH Cells of the UE. 
Proposal 3: Similar to LTE CA, there is only one SR procedure for each SR configuration group at a specific time. 

Proposal 4: Each SR configuration group (if configured) is configured with one sr-ProhitiTimer.

Proposal 5: Each SR configuration group (if configured) is configured with one dsr-TransMax, or configured with a dsr-TransMax per SR configuration included with an equal value.
Proposal 6: Only if the sr-ProhitiTimer of the SR configuration group is not running can the SR be transmitted.
Proposal 7: If the PUCCH SR resources of these SR configurations in an SR configuration group are overlapped in time, it is up to UE implementation to select which one to transmit the SR.
Proposal 8: An independent SR_COUNTER is maintained for each SR configuration group respectively. When an SR is transmitted using any PUCCH SR resource of the SR configuration group, the SR_COUNTER is incremented by 1 and the sr-ProhibitTimer of the SR configuration group is (re)started.
For the use case of numerology differentiation, proposals include:

Proposal 9: If the NW configures different SR configurations, which are used to distinguish the numerologies of the logical channels, on different PUCCH Cells, the agreements reached for the single cell/non-CA case till now are all applied.
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