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1. Summary of discussion
Currently in TR 25.896 [1] section 7.1.1.4, it is stated that 

The impact of L1 signalling errors (including possible error accumulation) is FFS. This includes possible mitigation techniques. Both the non-SHO and the SHO cases need to be considered. 
This statement reflects a concern of L1 signalling error sensitivity especially in Rate Scheduling when some kind of differential or step-wise signalling scheme is employed. To solve the problem, NEC presented several different solutions in [2] at previous New York meeting. After reflecting comments, we presented a concise version of text proposal at Seoul meeting.

At previous meeting, the revised text proposal was not agreed mainly due to the fact that TR did not yet include the detail signalling scheme. After email discussion, the new consolidated text proposal [3] from Ericsson specified the differential or step-wise signalling as an example. 
From this conclusion, we propose the following text proposal for inclusion of TR 25.896 as L1 mitigation technique. 
Text proposal starts from here
---------------------------------------------------------------------------------------------------------------
7.1.1.5.1
L1 signalling
Two new L1 messages are introduced in order to enable the transport format combination control by L1 signalling between the Node B and the UE.

· Rate Request (RR), sent in the uplink by the UE to the Node B. With the RR the UE can ask the Node B to change the set of the allowed uplink transport format combinations, e.g. one step at a time by up/down differential commands sent on the uplink, within the transport format combination set.

· Rate Grant (RG), sent in the downlink by the Node B to the UE. With RG, the Node B can change the allowed uplink transport format combinations, e.g. one step at a time by up/down differential command sent on the downlink, within the transport format combination set.
The transmission of the L1 messages should be spectrally efficient but also should be robust versus errors.  That is particularly true for the RG messages, for which error accumulation can be a problem.  For example, differential signalling that simply commands the node B controlled TFC subset by one step is spectral efficient, but in presence of errors it causes a mismatch of node B controlled TFC subset between corresponding node B and UE.

In the following, some techniques are introduced for a spectrally efficient signalling of the RG message that is robust versus error accumulation.

· Parallel Signalling.  The RG command contains both a differential and an explicit TFC part.  The former is used by the UE at every reception of the RG to control UE allowed TFC subset while the explicit part is accumulated at the UE over N successive RG commands to complete a codeword for periodic synchronization.


· Filtered Signalling.  The RG command contains only a differential part and error mitigation is achieved by pre-processing the transmitted information in such a way that its effect decays over time.  An example of a possible filtered signalling approach is in given the following.  The node-B computes the step-wise differential value dnb(t) to be transmitted to achieve the next TFC pointer Pnb(t+1) using the following formula (where Pref is the TFC pointer imposed by the RNC and 0<<1 is the convergence parameter):
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The UE computes the required TFC pointer Pue(t+1) using the following formula (where e(t) is the error transmission):


[image: image2.wmf]))

(

(

))

(

)

(

(

)

(

)

1

(

t

P

P

ρ

t

e

t

d

t

P

t

P

ue

ref

nb

ue

ue

-

+

+

+

=

+


---------------------------------------------------------------------------------------------------------------
Text proposal ends at here
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