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1	Introduction
The following agreements have been made in the previous RAN2 meeting regarding to RLC segmentation [1]: 
	Agreements RLC segmentation:
-	As a baseline, segmentation is always enabled for RLC-AM and RLC-UM.  FFS if there are cases in which it is beneficial to disable segmentation 
-	An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN.
-	Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU
-	RLC header is to be designed in following principles:
- RLC header indicates if RLC PDU carries a complete RLC SDU or RLC SDU segments.
- RLC header does not include SO field if RLC PDU carries a complete RLC SDU.
- RLC header does not include SO field when the beginning of the RLC SDU is segmented.
- RLC header includes SO field when the middle or end of the RLC SDU is segmented.
- RLC header indicates whether the RLC PDU contains the end part of RLC SDU segment or not when the middle or end of the RLC SDU is segmented.



In this contribution, we address the FFS on disabling segmentation.
2	Discussion
We have seen in LTE the UE may need to segment even voice packets (when IR packet is sent for instance), so segmentation relation to service is questionable. It is clear that each UE should be able to support segmentation function in NR in order to be able to cope with any packet size in any radio condition without facing a deadlock.
Observation 1: Segmentation function has generally no relation to the service and should be supported by each NR UE.
It has been discussed whether segmentation could be disabled with high data rates to alleviate the processing requirements in the Tx and Rx. Assuming NR will exploit a frame structure as LTE with fixed TB sizes for a given grant, the ‘high data rate’ concept is basically subject to the grant size per TTI, independently. It may happen the gNB needs to schedule a small allocation in certain TTI if serving other UEs/transmitting other information at the same time. Furthermore, when application provides large IP packets (e.g., Jumbo frames of 9000 bytes), although the available space in the TB could accommodate several thousands of bytes, without segmentation support it potentially could not be utilized leading to usage of extensive amount of padding (since the complete IP packet did not fit to the available resources in the TB). Applying minimum grant size that can be exploited for a certain UE, due to the segmentation function was disabled, would restrict the scheduling opportunities which will affect to the perceivable data rate – i.e., segmentation enables the maximum spectral efficiency and thus also the maximum throughput.
Observation 2: Segmentation function is generally required to be supported also when operating at high data rates.
On the other hand, even if the grants are with large TBS, it could happen that the UE needs to segment a few bytes of a large RLC SDU into one grant at the end of a TB and leaving the rest to the next one if segmentation is always enabled. From overhead point of view, it could be better to skip such segmentation of including only a few bytes, e.g. including one byte of data in one segment introduce extra overhead for the next TB with additional SO sub-header, as well as extra overhead in status report if any segment is lost. Disabling segmentation dynamically per TTI basis based on the grant size and/or the RLC SDU size should be considered for such cases. For instance, when grant size is large enough (i.e. ‘high data rate’ in this TTI) or when amount of padding does not exceed a threshold, the segmentation could be dismissed. 
It was agreed in the SI phase [2] that the UE shall not send padding if the remaining space in the TB is greater than X bytes. It should be possible to make the parameter X configurable by the NW and the UE is prepared to segment based on the given limit i.e., X bytes without extra complexity from LCP point of view. The network can therefore control for which cases the UE can skip segmentation. 
Agreements
1	As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)

Proposal 1: Confirm that UE shall support segmentation for all services as well as be prepared to segment for every transmission based on the given limits (parameter X in LCP).
Proposal 2: X is configurable to allow networked controlled dismissing segmentation on per TB/TTI basis.
Besides, with token based operation some flexibility is already possible in LTE:
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-	The UE shall also follow the rules below during the scheduling procedures above:
- 	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data.
-	if the MAC entity is given an UL grant size that is equal to or larger than 4 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted);
-	for transmissions on serving cells operating according to Frame Structure Type 3, the MAC entity shall only consider logical channels for which laa-Allowed has been configured.


These rules have not been discussed so far and not included in the specification yet. We think the temporary negative token in LTE as in the first bullet above should be adapted for NR to avoid segmentation. Apart from that, as a complementary rule to  negative token, temporary leftover token should also be allowed, i.e. the UE should be allowed to skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.
Proposal 3: Both temporary negative token and temporary leftover token should be allowed to avoid unnecessary segmentation.
Proposal 4: The rules in LTE for LCP to skip segmentation and maximise transmission of data should be adapted for NR as well.
Proposal 5: The UE could skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.
3	Conclusion
In this contribution, we analysed the NR segmentation concept and made the following observations and proposals.
Observation 1: Segmentation function has generally no relation to the service in question and should be supported by each NR UE.
Observation 2: Segmentation function is generally required to be supported also when operating at high data rates.
Proposal 1: Confirm that UE shall support segmentation for all services as well as be prepared to segment for every transmission based on the given limits (parameter X in LCP).
Proposal 2: X is configurable to allow networked controlled dismissing segmentation on per TB/TTI basis.
Proposal 3: Both temporary negative token and temporary leftover token should be allowed to avoid unnecessary segmentation.
Proposal 4: The rules in LTE for LCP to skip segmentation and maximise transmission of data should be adapted for NR as well.
Proposal 5: The UE could skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.
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