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1. [bookmark: _Toc18403966][bookmark: _Toc18404533][bookmark: _Toc18413600]Introduction
Configured grant (CG) transmissions are supported for NR-U and RAN2 has made the following agreements regarding the CAPAC of uplink CG transmissions.
	· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
· For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data.
· Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 


In this contribution we discuss how CAPAC is determined for UL CG transmissions for the case when SRB data is available in the UEs UL buffer. 
2. CAPAC and CAT4 LBT for fair sharing

In unlicensed spectrum fair sharing is based on LBT and for CG based UL transmissions LBT is performed using the so called CAT4 LBT which comes in 4 classes, each being a trade-off between the channel access success probability and the associated Channel Occupancy Time (CoT). The following table shows the CoT () that is allowed for different channel access priority classes in LAA. 
	
Channel Access Priority Class ()
	

	

	

	

	
allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}



So, basically, the highest priority channel access class will enable a higher probability of channel access but the UE can only transmit for the least amount of time (in case of LAA this is 2ms CoT) and the lowest priority channel access class will enable a lower probability of successful access to channel, but once the UE acquires the channel, the UE can transmit for a longer duration (in case of LAA this is up to 10 ms CoT). 
[bookmark: _Toc24055110]In unlicensed spectrum fair-sharing is ensured by selecting a correct trade-off between channel access probability and the length of CoT
3. Configured grant transmissions in UL in NR-U
In case of UL CG transmissions, the CoT length is predetermined. i.e. if the UE has some data to transmit, the UE will always transmit for a fixed duration of time and this fixed duration is predetermined based on the CG-configuration, SCS of the channel etc. Given that the CoT length is fixed, from a fair-sharing perspective, it is sufficient if it is ensured that the UE is performing LBT according to the minimum required LBT scheme that allows the channel access for this CoT length. As an example, if the UL CG duration is 1ms, then the UE has to perform a new CAT4 LBT for each UL CG slot of 1ms and hence in this case, it should be acceptable from fair-sharing perspective if such a UE performs channel access priority with the highest priority class. It is then up to the network to configure the QCIs (which then determine the CAPAC in UL) in such a way that the UE doesn’t perform an LBT type which is more stringent than what is necessary for the configured CoT. 
[bookmark: _Toc24055111]In case of UL CG transmissions, the CoT length is predetermined and hence it should be up to the network to ensure that the CAPACs of the data in UL (and hence the corresponding QCIs) doesn’t result in a more stringent LBT to be performed than what is necessary to ensure channel access for the configured CoT length.
In the past meetings it was proposed that some LCP restrictions can be imposed to ensure that only data of highest priority is mapped to the UL CG transmission slot if SRB data is to be included in this slot. Although this ensures that the resulting CAPAC may be of the higher class, it has no difference on the CoT length in the end, since this is preconfigured. So, even though the UE changes the data to be multiplexed, there is no difference on the actual transmission time. Furthermore, if such LCP restrictions are imposed, it is likely that the rest of the UL CG slot is filled with padding. This has the effect that padding is sent with highest priority when there is other data to be transmitted. This is not efficient from the spectrum usage perspective. 
[bookmark: _Toc24055112]Even if LCP restrictions are imposed to only allow high priority data in the UL CG slot when SRB data is included, the resulting UL CG CoT length will not change. This would result in the UE sending padding for the rest of the slot – when there is user data to be sent – and this is poor both from spectral efficiency perspective as well as from fair-sharing perspective. 
In general, even in in licensed spectrum, we have strict rules on UE to avoid sending of padding when there is other data available and the same principle should apply for NR-U as well. Based on the above observations, the first thing to ensure is that any mechanism to solve the channel access priority issue for the above case should not increase the probability of transmission of padding with high priority when there is pending data available. So, we propose the following:
[bookmark: _Toc24028251][bookmark: _Toc24054256]Any scheme to address the issue of priority for SRB data in UL CG shall not result in sending of padding in UL when UE has pending UL data from other logical channels. 
Then the question is how to solve the issue of the SRB data in UL CG transmissions. As noted above, using existing means, the network can ensure that the QCIs of the data in UL is set in such a way that the resulting LBT scheme in UL is no stringent than what is necessary to gain the channel access for a given CoT length of the UL CG. From this perspective, we can leave this to the network to handle this issue and nothing needs to be specified in this case. 
[bookmark: _Toc24028252][bookmark: _Toc24054257]It is up to the network to solve the issue of SRB priority in UL CG transmissions and no LCP restrictions are introduced for this purpose.
If proposal 2 above is not acceptable, then at least we should respect the principle outlined in proposal 1 in all scenarios. In this case, it should at least be allowed to send user plane data when it is available rather than padding. To achieve this, CAPAC can be made to be the one corresponding to the SRB, however, any additional space should then be filled with valid UL traffic rather than padding according to the existing LCP rules. Note that this is consistent with what the eNB does in DL for a given CoT length in case of LAA: 
“additional traffic corresponding to Channel Access Priority Class(s) > P may only be included in the DL transmission burst once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission. In such cases, E-UTRAN should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.”
In other words, once the CoT length is determined, then the transmitting node should maximise the CoT with useful traffic rather than send padding. So, a similar rule can be specified for UL in case of CG transmissions too. 
[bookmark: _Toc24054258][bookmark: _Toc24028253]If companies are not willing to accept Proposal 2 above, then the alternative would be to follow similar principle as the network does in DL to maximise the CoT utilisation by filling the UL CG CoT with data from other logical channels (rather than padding). 
4. Conclusion and proposals
In this contribution we discuss the issue of priority of SRB data in UL CG for NR-U and make the following observations: 
The following proposals are made:
Observation 1:	In unlicensed spectrum fair-sharing is ensured by selecting a correct trade-off between channel access probability and the length of CoT
Observation 2:	In case of UL CG transmissions, the CoT length is predetermined and hence it should be up to the network to ensure that the CAPACs of the data in UL (and hence the corresponding QCIs) doesn’t result in a more stringent LBT to be performed than what is necessary to ensure channel access for the configured CoT length.
Observation 3:	Even if LCP restrictions are imposed to only allow high priority data in the UL CG slot when SRB data is included, the resulting UL CG CoT length will not change. This would result in the UE sending padding for the rest of the slot – when there is user data to be sent – and this is poor both from spectral efficiency perspective as well as from fair-sharing perspective.

The following proposals are made:
Proposal 1:	Any scheme to address the issue of priority for SRB data in UL CG shall not result in sending of padding in UL when UE has pending UL data from other logical channels.
Proposal 2:	It is up to the network to solve the issue of SRB priority in UL CG transmissions and no LCP restrictions are introduced for this purpose.
Proposal 3:	If companies are not willing to accept Proposal 2 above, then the alternative would be to follow similar principle as the network does in DL to maximise the CoT utilisation by filling the UL CG CoT with data from other logical channels (rather than padding).

5. [bookmark: _Toc18403976][bookmark: _Toc18404543][bookmark: _Toc18413612]References
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