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Discussion
1 Introduction

During the earlier RAN WG1 meetings a number of contributions on downlink resource allocation and signalling channel structure have addressed the issues of efficiently providing transmission resources and good link quality for active UEs in the network. During the study item phase the content of DL L1/L2 control signalling channel was identified and considered to consist of three categories [1, section 7.1.1.2.3.1]. One of the parameters requiring further elaboration is the ID used to identify UEs or group of UEs to which the resource allocation is intended. The C-RNTI is assumed to be applied for this purpose. An earlier contribution [2] already touched on the topic of UE IDs in the control signalling channel and the issue is considered in more detail in this document.

The impact of UE identifier depends on whether separate or joint coding scheme is considered. In separate coding case, similarly to UTRA HS-SCCH, UE ID could be masked on the CRC in which case the length of the identifier is the maximum of the minimum lengths of the UE ID and CRC/ The proposal in this document pertains particularly the joint coding case, where the UE IDs are appended to the resource allocation entries in the control signalling field and the UE ID length has more direct impact on the total control overhead..
2 Use of additional, truncated UE identifiers
The UE identifiers may consume a considerable portion of the DL L1/L2 signaling bits since all the resources allocated must be uniquely identifiable to the UE (or group of UEs) intended. The shorter the ID the lower the control channel overhead becomes, but on the other hand the number of uniquely addressable UEs per cell cannot be lower than currently in UTRA. Thus, simply shortening the length of C-RNTI may not be the best compromise. One way of providing the flexibility of reduced control overhead vs. large ID space would be the provision of a truncated C-RNTI (called short ID here) in addition to the original C-RNTI for each UE. The short ID may be envisioned to be a subfield of the C-RNTI, and alternatively some more elaborate mapping methods could also be considered. It would be entirely up to the network to decide, whether to address the UE with C-RNTI or the short ID.

Naturally, since the number of uniquely identifiable UEs is smaller with a short ID, some constraints would have to be considered on the usage of such an identifier. One method is to calculate/assign a short ID by/for users having traffic profiles with transport blocks arriving seldom, or at predetermined intervals – or having the flexibility of tolerating some additional latency in scheduling the allocations. One attractive use of short ID would be to match them with different DRX patterns. In principle, the network would set the short ID ‘valid’ for a given user for a predefined time intervals, i.e. it is valid during a certain time pattern of transmission. An example of a time pattern is depicted in Figure 2-1. Also other means of orthogonality between UEs that would risk having the same short ID could be envisioned. 
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Figure 2-1 An example of time pattern based allocation of short ID validity periods
Depending on the allocation pattern of the short IDs there might be occasional conflicts when the allocation patterns for UEs with an identical short ID overlap. However, this should be very straightforward for the network side to resolve as long as the unique C-RNTI or the short ID could be chosen for resource allocation identification, accordingly. From the UE point of view the overhead reduction of control signaling overhead should be transparent so that any possible ID scheduling conflicts are handled already by the base station scheduler, without UE initiative.
From the control channel signalling point of view, more thought is needed on how different UE ID lengths are handled if the approach proposed here is adopted. 
3  Conclusions
This document describes a potential means to reduce control channel overhead from UE identifiers, which is feasible if joint coding of the control channel signaling is considered. The use of short UE IDs can bring significant advantage, provided that unintentional overlap of equal IDs for different UEs is avoided.
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