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Introduction
This paper is a revision of R2-1712721, and that paper was not treated at RAN2#100.
The delta is as below:

- use case 2 (UDC is configured after the DRB is set up) is supported
- solution details are added, e.g. PDCP control PDU format
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Discussion
UDC is to compress uplink data packets in order to increase uplink capacity, and it is performed per DRB. Regarding set up and release of UDC, table 1 shows some use cases.

Table 1: Use cases of set up and release of UDC

	Handling of UDC
	Use case No
	Description

	Set up of UDC
	Use case 1
	UDC is configured when the DRB is set up

	
	Use case 2
	UDC is configured after the DRB is set up

	Release of UDC
	Use case 3
	UDC is released when the DRB is released

	
	Use case 4
	UDC is released while keeping the DRB


For set up of UDC, use case 1 is reasonable, while use case 2 is not possible according to the current UDC design because the receiver side does not know from which PDCP data packet the UDC will be applied. For use case 2, it may happen in two scenarios: (a) after DRB is set up, the eNodeB may want to configure UDC; (b) initially UDC is set up, and UDC is released (but DRB is still ongoing) due to some reasons, later the eNodeB may want to configure UDC again.
For release of UDC, use case 3 is reasonable, and we also see some benefits for use case 4. For example, if the network is congested, or network resources are in heavily loaded, or there are some problems on using UDC. If it is impossible for the eNB to release UDC during ongoing uplink data transmission, the eNB has to wait until the service is finished but it may have negative impacts to network performance.
Observation 1: In table 1, use cases 1, 2, 3 and 4 should be supported.
For use case 1 and 3, we think the previous RAN2 agreements and the running CR on TS 36.331 can already support. However, for use cases 2 and 4, since there will be a change on PDCP PDU type, i.e. between legacy PDCP PDU type (no UDC header) and UDC PDCP PDU type, the previous RAN2 agreements cannot cover.

Observation 2: For use cases 1 and 3, the previous RAN2 agreements can cover.

Observation 3: For use cases 2 and 4, the previous RAN2 agreements cannot cover.

For use case 2, one solution is shown in figure 1. Step 3 is new compared to the previous RAN2 agreements, and this step is to inform eNB of using UDC PDCP PDU type from a certain PDCP PDU (i.e. via PDCP SN).
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Figure 1: UDC set up procedure (after DRB is set up)
For use case 4, one solution is shown in figure 2. Step 3 is new compared to the previous RAN2 agreements, and this step is to inform eNB of using legacy PDCP PDU type (no UDC header) from a certain PDCP PDU (i.e. via PDCP SN).
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Figure 2: UDC set up procedure (after DRB is set up)
Proposal 1: For use cases 2 and 4, it is proposed to introduce new PDCP control PDUs in order for UDC set up and release purposes.

Figure 3, 4 and 5 show detailed solutions for new PDCP control PDU. In these PDUs, two new fields are added: UDC flag and PDCP SN (12 bit, 15 bit and 17 bit separately).
For UDC flag, if it is set to 1, it means to set up UDC from the corresponding PDCP SN, i.e. using UDC PDCP data PDU; if it is set to 0, it means to release UDC from the corresponding PDCP SN, i.e. using legacy PDCP data PDU (no UDC header).
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Figure 3: new PDCP control PDU (indicating 12 bit PDCP SN)
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Figure 4: new PDCP control PDU (indicating 15 bit PDCP SN)
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Figure 5: new PDCP control PDU (indicating 17 bit PDCP SN)
Proposal 2: For new PDCP control PDUs, two new fields are added:

- UDC flag, 1 bit. 1 means to set up UDC, and 0 means to release UDC
- PDCP SN (12 bit, 15 bit and 17 bit). This filed indicates from which PDCP data PDU the UDC will be set up or released

In addition, D/C and PDU Type are also needed.
Regarding PDU Type, it has 8 values, and currently there are 4 reserved values (as shown below).
6.3.8
PDU type

Length: 3 bits

Table 6.3.8.1: PDU type

	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback packet

	010
	LWA status report

	011
	LWA end-marker packet

	011-111
	reserved


Based on proposal 1 and proposal 2, PDCP control PDU is proposed, and then there are two options for PDU type design:
Option 1: introduction a new PDU type, i.e. using one reserved value
Option 2: since RAN2 already agreed that UDC and RoHC can not be configured on one DRB, the value “001” (for RoHC purpose) may be used
For option 1, it is clean but it consumes one reserved value so that the available reserved values are less. For option 2, it can work and it does not have any impact on the available reserved values for PDU type, so this option is preferred.
Proposal 3: PDU type “001” can be re-used for UDC set up and release purposes.
As mentioned in use cases 2 and 4, there are conditions for UE to send such new PDCP control PDUs. In other words, it shall be prohibited that the UE can suddenly send such new PDCP control PDUs without any network order. So we propose to add restrictions to the UE for sending such new PDCP control PDUs.
Proposal 4: Except for use cases 2 and 4, the UE shall not send a PDCP control PDU which includes “UDC flag” and “PDCP SN”.
3
Conclusion
In this paper, we discuss when to set up and release UDC from network point of view. We have one observation:
Observation 1: In table 1, use cases 1, 2, 3 and 4 should be supported, i.e. 
- Use case 1
UDC is configured when the DRB is set up
- Use case 2
UDC is configured after the DRB is set up
- Use case 3
UDC is released when the DRB is released

- Use case 4
UDC is released while keeping the DRB
We checked the previous RAN2 agreements and we have the following observations:

Observation 2: For use cases 1 and 3, the previous RAN2 agreements can cover.

Observation 3: For use cases 2 and 4, the previous RAN2 agreements cannot cover.

Regarding use case 2 and 4, we propose to introduce solutions to meet the requirements and thus we propose:
Proposal 1: For use cases 2 and 4, it is proposed to introduce new PDCP control PDUs in order for UDC set up and release purposes.

Proposal 2: For new PDCP control PDUs, two new fields are added:

- UDC flag, 1 bit. 1 means to set up UDC, and 0 means to release UDC

- PDCP SN (12 bit, 15 bit and 17 bit). This filed indicates from which PDCP data PDU the UDC will be set up or released

In addition, D/C and PDU Type are also needed.

Proposal 3: PDU type “001” can be re-used for UDC set up and release purposes.

Proposal 4: Except for use cases 2 and 4, the UE shall not send a PDCP control PDU which includes “UDC flag” and “PDCP SN”.
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Annex
5.5.6
PDCP Control PDU for interspersed ROHC feedback packet

5.5.6.1
Transmit Operation

When an interspersed ROHC feedback packet is generated by the header compression protocol, the UE shall:

-
submit to lower layers the corresponding PDCP Control PDU as specified in subclause 6.2.5 i.e. without associating a PDCP SN, nor performing ciphering.
5.5.6.2
Receive Operation

At reception of a PDCP Control PDU for interspersed ROHC feedback packet from lower layers, the UE shall:

-
deliver the corresponding interspersed ROHC feedback packet to the header compression protocol without performing deciphering.

******************************************************************************************
6.1.2
PDCP Control PDU

The PDCP Control PDU is used to convey:

-
a PDCP status report indicating which PDCP SDUs are missing and which are not following a PDCP re-establishment.

-
header compression control information, e.g. interspersed ROHC feedback.
-
a LWA status report.

-
a LWA end-marker packet.
******************************************************************************************
6.2.5
PDCP Control PDU for interspersed ROHC feedback packet
Figure 6.2.5.1 shows the format of the PDCP Control PDU carrying one interspersed ROHC feedback packet. This format is applicable for DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.5.1: PDCP Control PDU format for interspersed ROHC feedback packet

******************************************************************************************
8 / 8

_1262678337.vsd
Interspersed ROHC feedback packet


D/C


PDU Type


...


R


R


R


R


Oct 1


Oct 2



