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1	Introduction
The issue of whether to have a new processing time for the SL RRC segmentation feature was addressed in the email discussion in [1]. There, majority of companies believe that a new processing time is needed for such feature and some sort of consensus has been reached regarding a formulate to be used to calculate it. However, there is still no consensus on what actually the maximum processing delay requirement should be. In this contribution we address this aspect, and we propose what should be a reasonable solution in order guarantee a reasonable and fair processing delay requirements
[bookmark: _Ref178064866]2	Discussion
In the email discussion [Post112-e][063][NR TEI16] the topic of the RRC processing delay requirements for the DL RRC segmentation has been addressed. According to the majority, it is clear that current processing delay requirements is too stringent and that a new one, linked to the number of segments is needed. According to this, majority view prefers to implement a formula (rather than an absolute number) that it looks as follow:

Option 2: 16ms + (Nseg-1)*X
· Nseg is number of RRC segments 
· 16ms includes the processing time of UE functionalities which is needed only once for all received segments and no impact by the message size. 
· X is the additional processing time per segment, e.g. DL processing, extra processing time for ASN.1 decoding, configuration application.
· X time in milli-seconds required to process an RRC segment.

Now, one of the open questions to be decided is what value to assign to “X”. This is a crucial aspect because based on the value that is assigned to this variable, the maximum processing delay for the worst case i.e., number of segments equal to 5, may be small but also considerably big. Looking at the replies that have been expressed regarding the value of X, it is clear that there is not a clear consensus on a specific value.

Question 2: If Option 2 (i.e. 16ms + (Nseg-1)*X) is your preference, what do you think is the value of X?
	Company
	Preferred X value
	Comments

	Qualcomm
	
	We prefer to resolve the issued raised in Q-1 first before providing a value. 

	MediaTek
	2ms
	Prefer option 4 than option 2

	Huawei
	12-16ms
	After further evaluation our understanding of the time needed for the extra processing is in line with the one indicated by Apple.

	CATT
	
	Agree with Qualcomm

	Ericsson
	
	Before discussing about what is the value of X, we need to clarify that the formula for Option 2 is not correct at the moment and need to be revised based on QC comment.

Revised comment: Now that the formula of option2 has been corrected, we agree with Nokia and ZTE that the value of X cannot be 16ms as this is increase the overal processing delay of the procedure to a large value that we do not even have for the capabilities. In addition to this, this also mean that if a UE is able to finish to process all the segment in less than the maximum value, it need to wait anyway for the network to send the grant. This will of course degrade largely the network and UE performance for those UE that are able to process the segments quicker.


	Apple
	12ms ~ 16ms
	X is the additional delay per segment, which include the extra processing time for ASN.1 decoding, configuration validity and applying the configuration internally. 

	Nokia
	
	Agree with QC but then disagree with Apple that 16 msec is an additional overhead per segment? What is the reason for such a low performance from UE?
Option 2 seems reasonable with order of around 1-2 msec as other companies mentioned not definitely more than 2 msec.

	ZTE
	
	X= 2ms is acceptable to us. 




[bookmark: _Toc61538343]There is not a clear consensus among companies about what the value of “X” should be.
Considering the comments received, basically the decision would be between two main values for “X”. One is 2 ms and another one is in a range of 12-16 ms. Taking into account this value and the formula that has the majority of preferences among the companies, we can easily calculate that the maximum processing delay requirement for the DL RRC segmentation procedure (i.e., considering 5 segments) would be as follow:
· For 2ms we have: 16ms + (5-1)*2ms = 24ms
· For 12ms we have: 16ms + (5-1)*12ms = 64ms
· For 16ms we have: 16ms + (5-1)*16ms = 80ms
Although such values may look all reasonable, a main aspect that should not be overlook is how this delay impact on the overall RRC procedure and CP latency in general. In fact, assuming that a large processing delay is used e.g., 80ms, this basically mean that those UEs that are able to process all the segments in a shorter amount of time, have to be on hold until the 80ms have passed and a UL grant is received by the network. This is because the network should assume always the worst case for the processing delay requirement since it does not know what are the processing capabilities of a given UE to execute the overall procedure.
[bookmark: _Toc61538344]The network always assumes always the worst case for the processing delay requirements since it does not know what are the processing capabilities of a given UE to execute a given RRC procedure.
[bookmark: _Toc61538345]A larger value of “X” means that UEs that are able to process all the segments in a shorter amount of time, have to be on hold until the maximum processing delay requirement has passed, and a UL grant is received by the network.
According to the previous observations, it is clear that a large value of “X” will not only cause a degradation on the overall CP latency but will also bring a degradation in the overall performance for those UEs that are able to process all the segments in a relatively small amount of time. Therefore, probably a simple and straightforward solution would be to signal the value of “X” as a UE capability so that the network is aware what is the overall amount of time that the UE will spend to process all the segments. The main benefits of this would be, indeed, that the network will send an UL grant faster to those UEs that are able to process all the segment quickly. This is because the network does not need to assume the maximum processing delay requirement for the DL RRC segmentation.
[bookmark: _Toc61538346]If the value of “X” is signalled as a UE capability, the main benefits is that the network will send an UL grant faster (with assuming the maximum processing delay requirement) to those UEs that are able to process all the segment quickly.
[bookmark: _Toc61538347]The value of “X” for the processing delay requirement of DL RRC segmentation is signalled as a UE capability.
Regarding what could be the possible range the UE can choose from, we can of course include the two values discussed into the email discussion (that somehow represent two extremes) plus an intermediate value so to cover more or less all the possible range. Therefore, we propose:
[bookmark: _Toc61538348]The range of “X” (to be signalled as UE capability) is 2m, 7ms, 12ms.
Conclusion
In the previous sections we made the following observations: 
Observation 1	There is not a clear consensus among companies about what the value of “X” should be.
Observation 2	The network always assumes always the worst case for the processing delay requirements since it does not know what are the processing capabilities of a given UE to execute a given RRC procedure.
Observation 3	A larger value of “X” means that UEs that are able to process all the segments in a shorter amount of time, have to be on hold until the maximum processing delay requirement has passed, and a UL grant is received by the network.
Observation 4	If the value of “X” is signalled as a UE capability, the main benefits is that the network will send an UL grant faster (with assuming the maximum processing delay requirement) to those UEs that are able to process all the segment quickly.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The value of “X” for the processing delay requirement of DL RRC segmentation is signalled as a UE capability.
Proposal 2	The range of “X” (to be signalled as UE capability) is 2m, 7ms, 12ms.
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