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1.
Introduction

It has been proposed to use a radio bearer configuration using PRACH in uplink to enable use of UE test loop mode 1 for RF performance testing of Enhanced CELL_FACH. Due to the nature of PRACH then will the timing between downlink reception and uplink transmission vary. RAN5 need to review and decide if there is a need to clarify in TS 34.109 that the Loopback delay requirement is not applicable for radio bearers on PRACH. 

2.
Discussion

The following alternative ways forward can be considered:

Alternative 1 – No need to update TS 34.109

TS 34.109 currently states in clause 5.3.2.9.1:
For UE operating in UE test loop mode 1 the loopback delay requirement is applicable for a radio bearer with a closed test loop if the MAC and RLC protocols for that radio bearer are configured for transparent operation and if the downlink RLC SDU size is equal to the downlink transport block size, i.e. no segmentation/concatenation takes place.

Based on this it could be considered that the applicability of the Loopback delay requirement is already excluding radio bearer used for Enhanced CELL_FACH testing as the intended radio bearer is not using transparent mode for MAC and RLC. 

Alternative 2 – Update TS 34.109

If it is considered that Alternative 1 does not clearly specify that Loopback delay requirement is not applicable for radio bearers configured on PRACH then there is a need to clarify TS 34.109

Attached is a draft CR for 34.109 to clarify that the Loopback delay requirement as specified in clause 5.3.9.1 is not applicable for radio bearers on PRACH.

3.
Proposal

RAN5 need to agree if Alternative 1 or 2 apply to enable Enhanced CELL_FACH RF performance testing.
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5.3.2.9
Loopback delay requirement

5.3.2.9.1
General loopback delay requirement

Loopback delay is specified as delay between received DL radio frames and their corresponding UL radio frames produced from the received data. The loopback delay is measured at the antenna connector of the UE and specified in the unit of radio frame(s). Timing offset between DL and UL radio frames, and timing errors are not included in the loopback delay.

For UE operating in UE test loop mode 1 the loopback delay requirement is applicable for a radio bearer with a closed test loop if the MAC and RLC protocols for that radio bearer are configured for transparent operation and if the downlink RLC SDU size is equal to the downlink transport block size, i.e. no segmentation/concatenation takes place.

For UE operating in UE test loop mode 1 the loopback delay requirement is not applicable for unacknowledged mode radio bearers configured on HS-DSCH and E-DPDCH.

NOTE 0:
UE test loop mode 1 is used for E-DCH RF performance testing. For these test cases unacknowledged mode radio bearer configurations for HS-DSCH and E-DPDCH are used. This means that the data rate may vary depending on absolute and relative grants given by the SS.  In addition overflow of UE UM buffer may happen as SS needs to guarantee continous data in uplink..

For UE operating in UE test loop mode 1 the loopback delay requirement is not applicable for radio bearers configured on PRACH.

NOTE 0a:
UE test loop mode 1 is used for enhanced CELL_FACH RF performance testing. For these test cases the radio bearer is configured on PRACH to enable loopback of data in uplink. This means that the timing between downlink and uplink data reseption and transmission will vary due to the nature of PRACH transmissions.

For UE operating in UE test loop mode 2 the loopback delay requirement is applicable for any radio bearer configuration.

For UE operating in UE test loop mode 3, the received data is only counted, and is not looped back to the SS so the loopback delay requirement is not applicable.

The UE shall maintain a fixed loopback delay (the loopback delay shall not vary during a test) if the configuration of radio bearers with closed test loops remains unchanged. The loopback delay shall not exceed the number of radio frames correspondent to 10 times the TTI of the actual transport channel configuration.
The loopback delay requirement for the 10ms TTI case is illustrated in figure 5.3.2.9.1.

NOTE 1:
See TS 25.211 [11], subclause 7.6.3 for definition of the timing offset between DL and UL radio frames for FDD mode.

NOTE 2:
See TS 25.133 [12], subclause 7.1 for definition of the timing error for FDD mode.
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Figure 5.3.2.9.1: Loopback delay requirement (TTI=10 ms)
5.3.2.9.2
Loopback delay requirement for RLC and PDCP SDUs (UE Test loop mode 1)

The maximum delay from receiving an RLC or PDCP SDU in a downlink SAP until returning an SDU in the correspondent uplink SAP shall be within the delay requirement specified in subclause 5.3.2.9.1.

The UE test loop function, operating in UE test loop mode 1, shall for every  radio bearer with a closed test loop be able to return at least 4 SDUs within the time equal to the TTI of the actual radio bearer.

NOTE:
To enable testing of the Conversational CS TM reference radio bearer combinations as specified in 34.108 subclause 6.10 a UE must be able to loop back 4 SDUs per TTI. E.g. for "Conversational / unknown / UL:64 DL:64 kbps / CS RAB" operated in TM RLC mode 4 SDUs are needed to fill the transport format existing of 4x640 bits.

NOTE:
The loopback delay requirement in 5.3.2.9.2 does not impose any synchronisation mechanisms between the uplink RLC entity and the UE test loop function. Thus it could happen that a UE when having received 4 SDUs within one and the same TTI may deliver the SDUs to the uplink RLC entity in two subsequent TTIs. For a TM radio bearer requiring multiple SDUs to fill a transport block set then "Timer discard without explicit signalling" needs to be configured to secure that the TM RLC entity does not discard the SDUs in case they are delivered in subsequent TTIs.
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