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Introduction
At the RAN2#99bis the following agreements were made
Agreements: 
1.	The mapping for logical channel to SR is explicitly signalled.  The signalling is optional and if mapping not present the logical channel can be mapped to all SR configurations.   One or more SR configuration can be configured per logical channel.  
2.	SR transmission is chosen according to the SR mapping for the logical channel which triggered the BSR [FFS for retransmission BSR - either highest priority logical channel in buffer or all logical channel included in the BSR]
3.	As in legacy, the MAC entity shall transmit at most one Regular/Periodic BSR in a TTI/sTTI across all carriers
4.	As in legacy, the UE may include a padding BSR on a TTI or sTTI which does not contain a Regular/Periodic BSR.
5.	Working assumption:  When maximum retransmission for sPUCCH have reached the sPUCCH resource is released.  [FFS: when sPUCCH resource is released all logical channels can use the SR].  When maximum retransmission PUCCH is reached the legacy behaviour applies.  

Here we analyse the impacts of the FFSs, the working assumptions, and the range for the dssr-TransMax RRC parameter. 

Discussion

Logical channel SR restriction
In the Running CR for 36.331, the name for configuring allowed SR resources for a logical channel was chosen to be “sr-Config”. This name can easily be confused with the existing IE schedulingRequestConfig, therefore we propose:
[bookmark: _Toc498594759][bookmark: _Toc498595228][bookmark: _Toc498595598]The restrictions on scheduling request resources allowed for a logical channel shall be logicalChannelSrRestriction instead of sr-Config. 

Reaching dssr-TransMax and resources for SR on only one of SPUCCH or PUCCH

5.	Working assumption:  When maximum retransmission for sPUCCH have reached the sPUCCH resource is released.  [FFS: when sPUCCH resource is released all logical channels can use the SR].  When maximum retransmission PUCCH is reached the legacy behaviour applies.  

In legacy reaching maximum number of SR transmissions (dsr-TransMax) results in UE dropping all PUCCH resources. It is natural to have all SPUCCH resources dropped when reaching dssr-TransMax SRs sent on SPUCCH without the SR being cancelled, as obviously the sent SRs have not resulted in a grant for the UE and probably there is an SPUCCH coverage problem. Thus, we confirm the working assumption: 

[bookmark: _Toc496884768][bookmark: _Toc497830640][bookmark: _Toc497831996][bookmark: _Toc497832306][bookmark: _Toc497832457][bookmark: _Toc497832565][bookmark: _Toc497998709][bookmark: _Toc497999425][bookmark: _Toc498554559][bookmark: _Toc498592571][bookmark: _Toc498592629][bookmark: _Toc498594760][bookmark: _Toc498595229][bookmark: _Toc498595599]After dssr-TransMax SPUCCH SR transmissions without the SR(s) being cancelled, release all SPUCCH resources on all serving cells on the next SPUCCH occasion when ssr-ProhibitTimer is not running.

This was already captured in the MAC running CR [1]. 
The Proposal 2 may result in a UE with SRs triggered from data in logical channels (LCHs) with an logicalChannelSrRestriction that only allows SPUCCH SRs but the UE does not have any SPUCCH resources for SR. This is a deadlock situation, and there is a need for the eNB to become aware of this situation.
To avoid a situation where the UE has data, but no resources for SR configured that match the LCHs logicalChannelSrRestriction (for example if only one of PUCCH and SPUCCH is configured with SR resources), the UEs must be allowed to send SR on any resource for SR. This avoids the deadlock situation, and eNB can become aware of the situation when decoding the BSR, without the UE having to fall-back to RACH. 

[bookmark: _Toc497998710][bookmark: _Toc497999426][bookmark: _Toc498554560][bookmark: _Toc498592572][bookmark: _Toc498592630][bookmark: _Toc498594761][bookmark: _Toc498595230][bookmark: _Toc498595600]If a UE has no SR resources configured that match the logical channel logicalChannelSrRestriction, the UE shall send SR on any resource configured for SR. 

SR resource selection
2.	SR transmission is chosen according to the SR mapping for the logical channel which triggered the BSR [FFS for retransmission BSR - either highest priority logical channel in buffer or all logical channel included in the BSR]

In 36.321 5.4.5, there is no “Retransmission BSR” defined. 
The expiry of timer retxBSR-Timer will result in a “Regular BSR”. The “Regular BSR” is always reported using Long BSR format, if there are more than on LCG that contains LCHs with data available for transmission. 
All SRs and BSRs will be cancelled at the inclusion of a BSR in a MAC PDU according to RAN2#99 agreement: 
Like in legacy LTE, inclusion of a BSR in a MAC PDU for transmission cancel all pending SRs, no specification change needed for this.

In case of retxBSR-Timer expiring, the UE does not always know a mapping between triggered SR/BSR and LCHs. For example, if retxBSR-Timer is short, and time between SRs is long, and dsr-TransMax is high, the UE might not have sent a BSR when the timer expires, and the UE would then know the mapping between LCH-BSR-SR at the point of time expiry., However, in most cases all SRs/BSRs would have been cancelled at the inclusion of a BSR in a MAC PDU (regardless of how many SRs/BSRs that have been triggered), and there is no UE knowledge of “the logical channel which triggered the BSR” at the point of timer expiry.
The cases in “FFS for retransmission BSR – either highest priority logical channel in buffer or all logical channel included in the BSR” are equivalent. There is no use to include any LCH that does not belong to an LCG nor to include any LCH that does not have any data, thus “highest priority logical channel in buffer” will be the same as “all logical channel included in the BSR” if we use LCH priority to select among candidates. 
It is natural to use the LCH prio (for LCHs with data and belonging to a LCG), that is already used to trigger a BSRs for new data if no higher prio LCH already has data, to decide which LCH shall control the sending of SR when several SRs are pending. 
[bookmark: _Toc496618078][bookmark: _Toc496619966][bookmark: _Toc497830637][bookmark: _Toc497831997][bookmark: _Toc497832307][bookmark: _Toc497832458][bookmark: _Toc497832562][bookmark: _Toc497998711][bookmark: _Toc497999427][bookmark: _Toc498554561][bookmark: _Toc498592573][bookmark: _Toc498592631][bookmark: _Toc496884766][bookmark: _Hlk498553253][bookmark: _Toc498594762][bookmark: _Toc498595231][bookmark: _Toc498595601]Base the SR resource selection on logicalChannelSrRestriction for the highest priority logical channel, belonging to a LCG, with data available for transmission. 
With Proposal 4, SR resource selection is the same regardless of how many SRs or BSRs that have been triggered or if it is a “Retransmission BSR” or any other Regular BSR. This enables eNB to configure a wanted behaviour by setting the LCH priority and the LCHs logicalChannelSrRestriction. 
Proposal 3 and 4 can be illustrated in the following table where first two rows indicate what resources for SR that are configured, and the following rows are for different logicalChannelSrRestriction, and says where the UE shall send an SR. For the cases “PUCCH and/or SPUCCH” it is left to the UE implementation (for example based on the coverage of SPUCCH or to minimize delay) to select when there is overlap between SPUCCH and PUCCH as already noted in the NOTE at the end of 5.4.4 in the Running MAC CR. 
	PUCCH resources for SR 
	No
	Yes
	No
	Yes

	SPUCCH resources for SR
	No
	No
	Yes
	Yes

	LCH without logicalChannelSrRestriction
	RACH
	PUCCH
	SPUCCH
	PUCCH and/or SPUCCH

	LCH with logicalChannelSrRestriction PUCCH
	RACH
	PUCCH
	SPUCCH
	PUCCH

	LCH with logicalChannelSrRestriction SPUCCH
	RACH
	PUCCH
	SPUCCH
	SPUCCH

	LCH with logicalChannelSrRestriction PUCCH and SPUCCH
	RACH
	PUCCH
	SPUCCH
	PUCCH and/or SPUCCH



Currently the sentences concerning this in the agreed Running MAC CR [1] reads: 
When SR resources are configured on both PUCCH and SPUCCH, the SR resources are considered as valid on PUCCH or SPUCCH depending on the sr-Config, if configured, for the LCH. If sr-Config is not configured or if both PUCCH and SPUCCH are configured in sr-Config for the LCH, both PUCCH and SPUCCH are considered as valid.
This does not capture all cases in Proposal 3 and Proposal 4 but can be replaced to cover all cases:
All resources for SR are considered valid, except when resources for SR are configured on both PUCCH and SPUCCH, then the highest priority logical channel, belonging to an LCG, with data available for transmission, shall determine which SR resources are valid. For a logical channel, logicalChannelSrRestriction determines valid SR resources, if logicalChannelSrRestriction is not configured, any resource for SR is valid.

[bookmark: _Toc497998712][bookmark: _Toc497999428][bookmark: _Toc498554562][bookmark: _Toc498592574][bookmark: _Toc498592632][bookmark: _Toc498594763][bookmark: _Toc498595232][bookmark: _Toc498595602]Adopt the text proposal above. 
If there are more than one LCH, belonging to a LCG, with data, and they have the same LCH priority but different logicalChannelSrRestriction it can be left to the UE implementation to select SR resource to use, this situation can also be avoided by configuring the priorities correctly – no standard change needed. 
[bookmark: _GoBack]Maximum number of SPUCCH SR transmissions
The maximum number of transmissions of SR on SPUCCH can reuse the same values as for SR on PUCCH. 
[bookmark: _Toc496884767][bookmark: _Toc497830639][bookmark: _Toc497831995][bookmark: _Toc497832305][bookmark: _Toc497832456][bookmark: _Toc497832564][bookmark: _Toc497998713][bookmark: _Toc497999429][bookmark: _Toc498554563][bookmark: _Toc498592575][bookmark: _Toc498592633][bookmark: _Toc498594764][bookmark: _Toc498595233][bookmark: _Toc498595603]dssr-Transmax have the same values as dsr-TransMax:
dssr-TransMax     ENUMERATED {n4, n8, n16, n32, n64, spare3, spare2, spare1}

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The restrictions on scheduling request resources allowed for a logical channel shall be logicalChannelSrRestriction instead of sr-Config.
Proposal 2	After dssr-TransMax SPUCCH SR transmissions without the SR(s) being cancelled, release all SPUCCH resources on all serving cells on the next SPUCCH occasion when ssr-ProhibitTimer is not running.
Proposal 3	If a UE has no SR resources configured that match the logical channel logicalChannelSrRestriction, the UE shall send SR on any resource configured for SR.
Proposal 4	Base the SR resource selection on logicalChannelSrRestriction for the highest priority logical channel, belonging to a LCG, with data available for transmission.
Proposal 5	Adopt the text proposal above.
Proposal 6	dssr-Transmax have the same values as dsr-TransMax: dssr-TransMax     ENUMERATED {n4, n8, n16, n32, n64, spare3, spare2, spare1}
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