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1. Overall Description:

At its 27th meeting RAN WG5 (formerly T WG1) were drafting test cases for HSDPA. The RF conditions under which RAN WG4 simulated the minimum requirements require that modifications are made to existing RB setup procedures. One possibility is the configuration of a uni-directional bearer carried on the HS-PDSCH in order to enable the UE to generate the new HS-DPCCH on the uplink. Another possibility is the configuration of a 64kbps uplink RMC which is linked to the HS-DSCH on downlink. For many of the simple tests such as for the transmitter tests, the configuration will use H-Set 1 with a nominal rate of 777 kbps with inter-TTI of 3 on the HS-PDSCH. The configuration of the uplink is still under discussion and there are currently two proposals outlined below.
In order to isolate the UE from upper layer UE functions which might interfere with the test process it has been standard practise since R99 to carry out tests using the Radio Bearer test mode, and in addition to close the test loop for the RMC using one of two test loop modes. 
When 34.109 was drafted for R99, the concept of uni-directional radio bearers had not been considered.  Since RAN5 is discussing a configuration using a uni-directional bearer there is interest to clarify 34.109 in this respect.
It is currently unclear how the UE should respond to the closing of the test loop when a uni-directional radio bearer such as in the simulation assumptions used in 25.101 for use in defining UE HSDPA minimum requirements is included in the test configuration. Two different proposals have been considered by RAN WG5 on how to deal with this.

Proposal 1: Configure a CS 12.2 kbps RMC TM (UL/DL) plus a uni-directional downlink bearer carried on the HS-PDSCH UM plus a DCCH (UL/DL). Close test loop mode 1 and assume that 34.109 is sufficiently well defined that the UE will not have any difficulty in terminating the uni-directional downlink bearer and will not attempt to loop back data received on the HS-DSCH on an existing uplink bearer which would upset the RF conditions defined in 25.101 or result in a possible buffer overflow.

Proposal 2: Configure as per proposal 1 but add an additional uplink 64 kbps PS bearer associated with the HSDPA downlink bearer to overcome the assumption that 34.109 does not adequately define how the UE should behave when terminating a uni-directional radio bearer or what to do with it after receiving a close loop command. The mismatch between the downlink data rate and the uplink data rate is handled by setting the uplink RLC SDU size to zero. Thus when the close loop command is received, the UE’s handling of the HSDPA downlink bearer is specified.
The introduction of HSDPA has highlighted aspects of 34.109 for which different interpretations have been made. Both proposals above depend on assumed UE behaviour. In order to enable RAN WG5 to continue to draft test cases based on the most straightforward configurations that match as closely as possible the conditions specified in 25.101 it would be helpful to have certain aspects of 34.109 clarified, preferably through Change Request to avoid future discussion and simplify future testing. There seems to be common understanding within RAN WG5 as to what the intention is of 34.109 in these areas should be but it is the lack of explicitly defined behaviour that is causing RAN WG5 to have to proceed with much caution when configuring radio bearers in test mode.
There are four areas where specific clarification is requested:

1. How should the statement from 34.109 subclause 5.1 “terminated in the UE test loop function” be interpreted. The context from 34.109 is as follows:

” The purpose of the radio bearer test mode is to put the UE into a mode where: SS can set up radio bearers to be terminated in the UE test loop function without having to involve CC or SM; and to disable any control mechanisms in NAS protocols or in any UE applications that otherwise could cause the RRC connection to be released.”

Subclasue 5.2.1.3 “Reception of ACTIVATE RB TEST MODE message by UE” further states:

When the radio bearer test mode is active the UE shall:



-
terminate all user plane radio bearer(s) in the UE test loop function;

One interpretation of “terminated” is that all data received on each and every radio bearer, prior to any test loop being closed, terminates at that point i.e. is discarded unless otherwise instructed to be looped back. Another interpretation is that after entering radio bearer test mode it is mandatory to not send any data on a radio bearer until all test loops have been closed on all radio bearers in case the UE encounters data buffer overflow. 
2. Is it correct to assume for proposal 1 that the UE will function correctly after being sent a close test loop command when the radio bearer setup contains a uni-directional bearer? Subclause 5.3.2 does not make this explicit. The expected and desirable behaviour would be that the uni-directional bearer would terminate in the test loop function without risk of buffer overflow and the data would not otherwise be looped back onto the uplink.

3. For the configuration given in proposal 2, it appears that the loopback delay requirement in 34.109 is not defined. Subclause 5.3.2.9.1 states:

For UE operating in UE test loop mode 1 the loopback delay requirement is applicable if the MAC and RLC protocols 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.

Since the configuration in proposal 2 contains both the CS 12.2 kbps RMC which has to be in transparent mode and the uni-directional HSDPA bearer which is in unacknowledged mode, the interpretation of the above subclause is not clear. A literal interpretation would mean that the loopback delay requirement for such combinations is not specified, and any resulting instability in the loopback delay could cause gaps in the uplink transmission which would violate the RF conditions defined for the test. Another interpretation would assume that the delay requirements apply independently per bearer and would still apply to those bearers in transparent mode.
For the configuration in proposal 1 it is also not clear if the delay requirement would apply since the uni-directional HSDPA bearer which is in unacknowledged mode is present as well.
4. 34.109 has been written very much from the perspective of there being only one radio bearer active. For example subclause 5.3.2.3 states:

If a radio bearer is established, the UE shall close the test loop and then send back to the SS a CLOSE UE TEST LOOP COMPLETE message. The loopback shall be operational prior to the sending of the acknowledgement.

This can easily be interpreted as “If one radio bearer is established” which begs the question as to what to do when there exists more then one traffic plane radio bearer. The working assumption is that the loop is closed on all (bi-directional?) bearers. A similar question could be asked about loopback delay: Should this be considered as a constant for all bearers or as a bearer-specific attribute? The latter is obviously the sensible option but it is not anywhere stated.

When 34.109 was drafted, the air interface was considerably simpler than it is now in Rel-5 and will become e.g. with the addition of E-DCH in Rel-6. The level of ambiguity and assumptions that exist with today’s 34.109 would not be acceptable e.g. in 25.331 and it is therefore highly desirable that known gaps - for which there appears to be no controversy over the expected behaviour – are closed before a significant UE or test system implementation problem is encountered which could be very costly.

2. Actions:
ACTION to RAN WG2: 


With reference to the above four areas identified for clarification, RAN WG5 asks RAN WG2:
1. What is the correct UE behaviour with regard to terminating traffic plane data in the radio bearer test mode test loop function prior to the test loop being closed? RAN WG5 kindly asks RAN WG2 to clarify this with a CR to 34.109.
2. What is the correct UE behaviour when closing the test loop when the radio bearer configuration contains one or more uni-directional bearers? RAN WG5 kindly asks RAN WG2 to clarify this with a CR to 34.109. 
3. What is the correct UE behaviour with regard to loopback delay in the case where the configuration includes radio bearers that are not in transparent mode? RAN WG5 kindly asks RAN WG2 to clarify this with a CR to 34.109.
4. In general can 34.109 be brought up to date by elaborating it to take into account the existence of multiple radio bearers? In addition to the HSDPA-specific issues raised here there is also the ongoing work item on E-DCH which may also have an impact on 34.109 and it would be very timely to consider this now rather than continue to work around the limitations of the current specification.


An example CR to 34.109 is attached in R5-050848 which addresses all the above points.
ACTION to RAN WG4:
1. Would the configuration in proposal 2 above which incorporates a looped-back 64 kbps uplink channel with SDU size set to zero (and assuming no issues exist with loopback delay on the 12.2 kbps RMC) be acceptable as a method for testing HSDPA?
3. Dates of RAN WG5 Meetings:

RAN WG5 #28
22nd – 26th August 2005, Berlin   

RAN WG5 #29
7th – 11th Nov 2005, Korea   

4. Attachments:

R5-050848.
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