
3GPP TSG-RAN WG2 Meeting #99bis
R2-1711654
Prague, Czech Republic, 9th – 13th October 2017
Agenda item:
10.3.2.4
Source: 
Sequans Communications
Title: 
Pre-processing limit for split bearers 
Document for:
Discussion and Decision
1. Introduction
During RAN2#99 meeting, pre-processing in RLC was confirmed, with the understanding that in NR it is possible for the UE to generate RLC PDUs before the arrival of a transmit opportunity. It was also confirmed that such pre-processing will be allowed in case of split bearer, however with some restriction:
=>
The UE is allowed to pre-process data for split bearer before a request from lower layers is received and is allowed to submit to lower layers before a request is received.  A restriction on bad UE behaviour or a requirement on proper behaviour will be added.  FFS how to capture it (e.g.  capture how avoid bad UE behaviours related to which PDCP SN are sent to the RLC and not transmitted at the end and whether and how to capture a pre-processing limit)

In this contribution, we make a proposal on how to capture the restriction.
2. Discussion
As detailed in our previous contributions [1] and [2], to limit bad UE behavior when split bearer is used, it is beneficial to limit the amount of lower layer buffering due to PDCP PDUs submitted to NR lower layers for pre-processing purpose.
Proposal 1: Consider a restriction in terms of LL (lower layers) Maximum buffering limit (per LC)
It is expected that the amount of RLC PDU data to be pre-processed is related to the maximum amount of data to be transmitted in a TTI. This would match the maximum grant size, however this may not be considered very restrictive as typically the transmission may use much smaller sizes.

Hence, the LL maximum buffering limit should preferably be derived from the historical per TTI throughput of the LC. A scaling factor may be defined, to derive the LL maximum buffering limit from the TTI throughput of the LC.

Proposal 2: The LL Maximum buffering limit is derived from the per TTI throughput of the LC using a scaling factor

It can be beneficial as well to use this restriction also for non-split bearer, for discard or prioritization of packets such as TCP ACKs.

Proposal 3: The restriction is extended to non-split bearers

The submission before LL request is only for NR link. For LTE link, in case of split bearer, the submission should still be upon lower layers request.

Proposal 4: In case of split bearer, the allowed submission to LL and its restriction is only for NR links (for LTE link, the submission should still be upon lower layers request)
It might not be needed to fully specify the procedure. Instead, a solution is to indicate those guidelines in a NOTE.

Proposal 5: Capture the pre-processing restriction in a NOTE

NOTE: PDCP may submit PDCP PDUs to NR lower layers as long as the data available for transmission in LL is lower than LL Maximum buffering limit for this LC and link. A guideline for LL Maximum buffering limit is LcTtiTput * ScalingFactor, where LcTtiTput is the throughput per used TTI over the last X used TTIs, and ScalingFactor is Y%.
For UL split, as described in [2], the optimal split should be based on the LL Maximum buffering limit on each link. It is proposed to capture this also in a NOTE.

Proposal 6: Capture the guideline for split ratio in a NOTE
NOTE: For split bearers
- When submitting data towards 2 NR links, PDCP should ensure that the ratios of buffered data to LL Maximum buffering limit for each link are similar.
- When submitting data towards 1 NR link and 1 LTE link, PDCP should ensure that the ratio of buffered data to LL Maximum buffering limit for NR link is maximal but not higher than the ratio of PDCP buffered data to LL Maximum buffering limit for LTE link.
We address further concerns related to pre-processing of RLC PDUs in our contribution [3].
3. Conclusion 
In this contribution, we discussed the restriction for pre-processing, and made the following proposals:
Proposal 1: Consider a restriction in terms of LL (lower layers) Maximum buffering limit (per LC)
Proposal 2: The LL Maximum buffering limit is derived from the per TTI throughput of the LC using a scaling factor
Proposal 3: The restriction is extended to non-split bearers
Proposal 4: In case of split bearer, the allowed submission to LL and its restriction is only for NR links (for LTE link, the submission should still be upon lower layers request)
Proposal 5: Capture the pre-processing restriction in a NOTE
NOTE: PDCP may submit PDCP PDUs to NR lower layers as long as the data available for transmission in LL is lower than LL Maximum buffering limit for this LC and link. A guideline for LL Maximum buffering limit is LcTtiTput * ScalingFactor, where LcTtiTput is the throughput per used TTI over the last X used TTIs, and ScalingFactor is Y%.
Proposal 6: Capture the guideline for split ratio in a NOTE
NOTE: For split bearers
- When submitting data towards 2 NR CGs, PDCP should ensure that the ratios of buffered data to LL Maximum buffering limit for each link are similar.
- When submitting data towards 1 NR CG and 1 LTE CG, PDCP should ensure that the ratio of buffered data to LL Maximum buffering limit for NR link is maximal but not higher than the ratio of PDCP buffered data to LL Maximum buffering limit for LTE link..
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